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MDA B Historical Perspective

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 RalLa 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. ltems 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 RalLa 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" percentile. At the 50" 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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MDA B Process Waste Review

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):

o What information is available concerning the physical boundaries, characteristics, and timing of
waste burials at MDA B?

o 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?

o What specific process information is available that describes the types and quantities of wastes
produced?

e 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 Il, 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 | 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 sz)_
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" Special
Engineer Detachment (SED) and the 4817™ 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

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

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

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

e 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;

e TU Building—machining of natural uranium;
e TU-1 Building—recovery of enriched uranium; and

e V Building—original machine shop; some machining of beryllium and uranium.
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Figure 1.2-1. The Laboratory’s work sites during 1944-1948, superimposed on today’s
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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
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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.

e 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

EP2007-0236 9 August 2007



MDA B Process Waste Review

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
252 in. x 25%2 in. x 30 in. and the other 13 in. x 13 in. x 242 in. As soon as the supply of the large
boxes was to be exhausted, the staff intended to standardize to the smaller box.

e 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.

e 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.

o Atthe 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. Mclnroy, 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. Mclnroy 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 x 40-ft x 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.

31 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 ug/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 ug/L of uranium,
which was discarded. If the tested solution exceeded 100 ug/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:

e 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.

o October 1946: Remelting of the uranium turnings began (approximately 7000 Ib were on hand)
(Hawkins et al. 1983, 057519).

o 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).

e February 1947: 2.9313 g of enriched uranium were recovered from old water boiler samples and
returned to the water boiler (LASL 1947, 095320).

e 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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e 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).

o November 1949: Over 25,734 Ib 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.

e 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).

e 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).

e 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).

e 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).

o 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).

o 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 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.

41 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-Ib (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).

38
Table 6,6-2
) Standard B=2 Purification Process Residues (Per Nominal 160-g Run-
"Pe1(b) ' p-2*
Pertion Unextracted by Ether . Wash Selution from Ether
(Total Volume e 7,50 liters) Extreaction Apparatus :
' S (Total Volume = 11,50 liters)
0.27 u g* 2,06 meles : : ,
2,72 ¥ Ca®* . 21,00 Traces of E*, NOg™, Ca**,Puo,**
' 0,08 ¥ Fa* 0,46
0,003 M Fet++ ' 0,022
0.0004 M Ni%* 0,003
C.003 M La*#* 0,022 ‘ P-3(b)
0,0009 M HoPO™__ 0. 007 s '
0.0002 M Cry0q 0.0016 : Supernatent from Oxelate Precipitation
5,77 ¥ NO, "~ 43,30 . {Total Volume = 29,40 Yiters)
0.03 M Briy~ 0.226° ' . L
0.04 M CaSOq 0,30 . 2,008 BH* 58,80 moles
0.00009 M Pu0, 0, 0008 ~ 0,0001 ¥ Cré** 0,0029
: 0,20 ¥ 1”7 2,9
$10y. XH,0, SnOps XEz0 (0.3 @ 0,003 M I3~ - 0,088
. 1,87 M loz‘ 56,00
Total Fu = 160 g . _ 0,07 K H,€50, 2,08
) 0,0002 ¥ Pu+sé . 0,0066 -
p-* - . : Total Fu = 1340 mg
Allmline Bubbler Wash
ota [ m w 1y
4,60 ¥ Ne* 6,76 -meles P~
.92 ¥ SOz~= 1,38 '
2,54 ¥y OH -~ 3,51 "Aoid Bubbler Wash- .
0,08 ¥ SO, =~ o,12 {Total Volume 1,70 liters)
0,16 M Bro= 0,24 - o :
0,88 u ¥* 1,50 moles
Tetal Pu = 1 »g
® The acid bubbler wash, elkmline bubbler wash and wash of the extraction
apparatus are 2c lew in Pu content that they mey be discarded inte the
water tanks,

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:

e 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;

e 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;

e 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;

e solutions of plutonium salts that contained organic material of low volatility, such as analytical

samples or samples containing glycol;

e solutions of plutonium salts that contained organic material of high volatility, such as acetone or
ether-and-water mixtures;

e 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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e solutions of hexavalent or trivalent plutonium, such as hexavalent nitrate for purification or
trivalent chloride from analyses; or

e 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 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 to0 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° to 10°® 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 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 Ib of contaminated mercury received from the stockroom had been
combined into 30-lb storage units. To that date, 25 Ib of mercury had been distilled and had been
cleaned. The plutonium concentration in that batch was lowered from 10 g/L to 108 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.

o September 1946: It was found impossible to decontaminate six gas cylinders, and they were
disposed of by burial at MDA B (LASL 1946, 095314).

o November 1946: Two fisher hot plates were found too contaminated to be cleaned and were
disposed of by burial (LASL 1946, 095315).

e 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).

e August 1947: Several unusable dies were placed in double-sealed wooden boxes and turned
over to the property section for disposal (LASL 1947, 095327).

e 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, 09534 1) 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:

e June 1946: 634 pieces washed; approximately 30% could not be cleaned to below tolerance
(LASL 1946, 095311)

o July 1946: 319 pieces washed; approximately 54% could not be cleaned below tolerance after
three washings (LASL 1946, 095312)

e August 1946: 815 pieces washed; 26% disposed of after three washings (LASL 1946, 095313)

e September 1946: 670 pieces washed; 37% disposed of after three washings (LASL 1946,
095314)

o April 1947: 806 pieces washed; 40% disposed of after three washings (LASL 1947, 095321)
o June 1947: 940 pieces washed; 26% disposed of after three washings (LASL 1947, 095326)
e 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 Ib of contaminated mercury received from the
stockroom had been combined into 30-Ib storage units and to that date, 25 Ib of mercury had been
cleaned through a distillation unit (LASL 1948, 095277). The plutonium concentration in that batch was
lowered from 107 g/L to 10 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°® g/L plutonium for the wash
water from floors, 4,000 L/day and 7.2 x 10™* g/L plutonium for the hydrogen fluoride aspiration water, and
45 L/day and 4.3 x 107 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 pg/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:

o 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.

e 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.

e Inthe 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”.

e 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 | 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.”

o 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).

e 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 | 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. | 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.”

e 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.”

o 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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e 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.

e 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.

e 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.

o The newly developed ion-exchange and solvent-extraction processes were used by 1951 to
recover dilute plutonium solutions.

o 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.

o 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.

o 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.

e 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
e Coveralls from plutonium areas
>10,000 d/m/150 cm’
>500 d/m/150 cm? after four washes
e Coveralls from polonium areas
>1,000 d/m/150 cm? after four washes
e Smocks and laboratory gowns from plutonium areas
>200 d/m/150 cm? after four washes
e Underwear, socks, brassieres from plutonium and polonium areas
>50 d/m/150 cm? after four washes
e Booties from all areas
>500 d/m/150 cm? after four washes
e Shoes from all areas
>500 d/m/150 cm®
4 mrem/h surface by Geiger-Mueller (GM) tube
e Towels and washcloths from all areas
>50 d/m/150 cm’
>1.25 mrem/h surface by GM
e Respirators from all areas
>500 d/m/150 cm®
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. RalLa 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 RalLa 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 RalLa 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 Ib 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
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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 Cafion 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-Ib 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

o Bottles—small neck 20 litter [sic]
e 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
ltems Max.
Okite Stripper M-3 300 Ib
Hydroxidic Acid 350 Ib (7-Ib bottles)

Ammonium Nitrate

In shacks (explosives) 150 Ib

Calcium Nitrate

250 Ib (25-Ib containers)

Caustic Soda

250 Ib (100-Ib drums)

Sodium Citrate

1175 Ib (25-Ib and 100-Ib containers)

Sulfite 100 Ib
Oxalic Acid 120 Ib
Nitric Acid 189 Ib (7-Ib bottles)
Potassium Hydroxide 300 Ib
Ammonium Sulphate 100 Ib
Tartaric Acid 100 Ib
Bicarbonate of Soda 11b

Lead Oxide (Yellow) 201b
Glycerine 1 gal.
Hydrogen Peroxide 1 carboy
Nitric Acid 30 carboys
Ammonium Hydroxide 42 carboys
Hydrochloric Acid 4 carboys
Sulfuric Acid 300 Ib, 1 carboy and 4 cases
Sodium Silicate 1 qt.
Barium Sulfate 21b
Ethylene Glycol 220 gal.
Benzene 5 gal.
Sodium Hydroxide as pellets 50 1b
Aluminum Nitrate 1251b
Ambilite 1R-100 100 Ib
Magnesia Oxide 500 Ib
lodine 1-Ib 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 Ib — 5 cases
Nitric Acid Conc. 1,000 Ib — 15 cases
lodine 1-Ib bottles 52 Ib
Acetone 605 gal. 11 bbl
Phosphoric Acid 85% 8,000 Ib
Ethylene Glycol 800 gal. 15 bbl
Benzene 25 gal.
Ammonium Tetrate 81lb

Source: LASL 1946, 095317.

Note: For clarity, the abbreviation used for pound is /b, 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-Ib had been stored and 25 Ib 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:

e Benzene 1 gal.

e Toluene 1 gal.
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e Nickel carbonyl 11lb
e Nitrobenzene 1 kg

e Hydrazine compounds 1 Ib

e Hydroxylamine 11b
e All metallic fluorides 51b
e All cyanides 11b
e Beryllium metal 11b

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™ 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" and 90"
percentiles indicate the following distributions:

e 50" 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 2.3g(0.14 Ci)
e 90" 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)

e 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. ltems 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 RalLa 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 Ib of contaminated mercury received from the stockroom
had been combined into 30-Ib storage units, and 25 Ib 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" percentile. At the 50" 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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AREA B
I. GENERAL INFORMATION

Area B is located on the south side of DP Road approximately 488 m (1600 ft) east of the intersection of
DP Road and Trinity. It is east of the old trailer court area and west of TA-21 (see Fig. B-1). It is between
LASL coordinates E.145-00, F.120+00, IN.90+00, and N.95+00. Surveyed corners, clockwise from the
northeast corner are N.91+92, E.143+35; N.90+72, E.142+96, N.93+90, E.134+08; N.92+45, F.123+086;
N.91+00, E.123+14; N.91+08, E.122+35; N.93+64, E.122438; and N.95+09, E.133+28. Tt can also be
located by township and range — SE 1/4 sec. 15, T. 19 N., R. 6 E., and SW 1/4 sec. 14, T. 19 N., R. 6 E.
Approximate acreage is 6.03." The western two-thirds of Area B is presently covered by a layer of asphalt
and is leased by Los Alamos County for storage of privately-owned boats and trailers.

Area B probably was the first common solid waste burial ground for LASL. It appears on Engineering
Drawing ENG-R 4458 as one large pit; no individual pits are shown within the area. However, from old
memos dated July 5, 1945 through January 31, 1952, it would appear that Area B is actually a series of
pits. The July 5, 1945 memo'™ is a request for the provision of a new pit for disposal of contaminated trash
from CM-Division laboratories.

"...suggest that a trench 15 ft wide and 300 ft long be bulldozed out as deep as practical before hard
rock is encountered, starting just east of the now covered CM[R)] disposal pits located SE of the coal
storage yard, and running parallel to and about 40 or 50 ft north of the DP power lines. This trench
should have a parking bumper along its north edge with a gravelled 20-ft clearing for truck access,
and of course a fence surrounding the whole area.

Such a trench in the suggested location would,... be a realistic solution to the contaminated trash
disposal problem and would have the further advantage that it could be progressively filled and
covered from the west end toward the east, and if necessary be extended for several hundred yards
should the need arise. "

By July 12, 1945, the pit had been located, staked out, and a work order issued for completion by
August 1, 1945. On July 30, 1945, there was a request to extend the completion date for the new pit. The
request asked, "...that work on the new pit be continued until a 12' depth is reached, or until September
first whichever is sooner.”® A pencilled note on this memo notes completion August 8th.

A January 10, 1947 memo states:

"The present contaminated materials disposal ditch is judged by the CMR Division maintenance
engineer to be adequate for approximately three months from date. Past experience also indicates
the necessity of starting the preparation of a new ditch of that size not less than a month before ac-
tual usage. It is therefore felt necessary to start digging about March 1.

The present site is probably too small for expansion unless the south fence is moved closer to the
canyon edge, or the east fence moved farther in that direction. Either of these moves would be a
somewhat temporary expedient, and we suggest the assignment of a larger area permitting
reasonable expansion. Perhaps east of the DP-East Site.”*

There are several notes on this memo. A typed note from H. R. Hoyt, Assistant Associate Director, sent
this memo to the Maintenance Group on January 13, 1947, with the statement "for necessary action.” A
pencilled note dated February 5, 1947, says "...will issue job order to enlarge ditch until some decision has
been reached by the Director.” At the top of the January 10, 1947 memo is another pencilled notation in-
dicating that someone could not decide whether the memo was discussing what is now called Area A or
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Area B. (Area B is the pertinent area because the south fence of Area A would not have been near the can-
yon edge.) This memo is the first record of discussion to find a new location for the common burial
ground; however, it was the May 3, 1948 fire in Area B which initiated construction of Area C.

II. GEOLOGY AND HYDROLOGY

Area B is located on the same narrow eastward trending mesa as Area A and T. The south side of Area
B is approximately 30 m (100 ft) from a canyon tributary to Los Alamos Canyon. The Area B pits are
probably cut in Unit 3a of the Tshirege Member of the Bandelier Tuff.

The thickness of the Bandelier Tuff beneath the disposal pits is estimated to exceed 243.8 m (800 ft),?*°
The tuff is in the zone of aeration with the zone of saturation (water table) at a depth of approzimately
365.8 m (1200 ft) below the surface of the mesa.?®

II1. PIT DESCRIPTIONS

A. Background

The question of how many pits and where they are located in Area B cannot be answered by available
information. Area B may be the first Materials Waste Disposal Area at LASL.

"Letters in the CMR-12 files indicate that sometime in 1944 a pit located in the fenced area [Area B]
between the Trailer Court and the CMR laundry [Area V] was in use. When this pit was filled two
more were dug in the area now known as the General's Tank Area [Area A]. When these were filled
(1945) three more pits were dug in the area between the Trailer Court and the CMR laundry. Space
in this area was exhousted in 1948 and new pits were started at the present location [Area C] on Pa-
Jjarito Road. "

The 1944 "pit located in the fenced area™" could well be "the now covered [as of July 5, 1945]. CM Dis-
posal pits located southeast of the coal storage yard.”®* Three pits, constructed and filled after July 5,
1945, are referred to in memos dated June 14, 1949,'®® and January 31, 1952.%1 In a June 12, 1964 memo®?
Review of Preliminary Drawings: "Materials Disposal Areas" comment 6 states that

"There is a covered shallow trench in Area B (ENG-R 3641) which was used for disposal of hazardous
materials. The trench was three feet in depth, two feet wide and about 40 feet long. It lies parallel to
the south fence line E.140+00 and below line N.92+50. It extends about half the distance to
E.142+50.%2

This "shallow trench” lies in the extreme eastern end of Area B and therefore cannot be the now
covered CM disposal pits located southeast of the coal storage yard”®** which would have had to have been
located in the extreme western end of Area B in order to have had 91.4 m (300 ft) long pits located to the
east of them. It would thus seem that there are a minimum of five pits located in Area B.

"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-DO safety personnel to dispose of hazar-
dous chemicals. (Written communication, D. D. Meyer, Fall 1974).
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B. Type of Waste

Solid waste placed in Area B was logged in LA Notebooks 1743 (January 6, 1947 through November 23,
1948) and 2587 (November 24, 1948 through April 28, 1950).'** Opinions on the waste vary. January 30,
1952,'® the waste was said to be predominately long-life alpha accompanied by slight amounts of beta
and gamma. January 31, 1952,% the following was stated:

"The contamination on materials in these pits consists of all types of radioactive materials used at
Los Alamos. Some of the known types of activity are: plutonium, polonium, uranium, americium,
curium, RaLa [radioactive lanthanum], actinium, and waste products from the Water Boiler. No
attempt has been made to keep the various materials separated.”

January 4, 1971,"®® information was given that

"The total volume of the pits, after deducting the three foot of cover material, is 28,000 cubic yards.
These pits actually contain very little Plutonium. At the time they were in use, Pu was scarce and
ondy that which was present as contamination was buried. [It is estimated] that the entire pit area
contains no more than 100 grams of **Pu. "

Approximately 90% of the contaminated waste consisted of paper, rags, rubber gloves, glassware, and
small metal apparatus placed in cardboard boxes by the waste originator and sealed with masking tape.'®®
"The rest of the material consists of metal such as airducts and large metal apparatus. This type of
material is placed in wood boxes or is wrapped with paper.”® There is also reference to large quantities of
wood from temporary storage cabinets used by the Quantity (sic) Control Department, several live
storage batteries,?®® and contamined or toxic chemicals.?®

C. Mode of Disposal

In the literature® and in conversation Area B is frequently referred to as a single pit with an approx-
imate depth of 6.1 m (20 ft). Area B does not appear to be a single pit. Whether some of the pits in the area
have a depth of 6.1 m (20 ft) is open to speculation. It could well be the 6.1 m (20 ft) is an estimate based
on the average depth of most pits excavated in Areas C and G.

For reasons already stated, the depiction on Engineering Drawing ENG-R 4458 of Area B as one con-
tinuous pit is wrong. Consistent reference has been made through the years'®2°-!% g a series of pits in
Area B. One might assume their construction to be similar to the 1945 Pit [4.6 m (15 ft) wide, 91.4 m (300
ft) long, and 3.7 m (12 ft) deep], with the exception of the hazardous materials pit which was described as
a trench 0.6 m (2 ft) wide, 12.2 m (40 ft) long, and 0.9 m (3 ft) deep.

When Area B was in use, waste was handled in the following manner.

"The waste disposal program requires three men. Two of these work on the contaminated truck and
are furnished by the Zia Company. The third man is a CMR-12 monitor. This monitor supervises
the handling of material. Before loading he checks the boxes for external contamination and keeps
records of any accountable property that is buried.

The equipment used consists of a truck and a sedan. The material in the pits is covered once a week.
This requires the use of a bulldozer and operator one day a week.”®®

Unlike the current LASL practice of layering waste in pits, waste filled the depth and width of the pits
in Area B before it was covered by fill dirt. As a result, subsidence occurred. Shortly after Area B was
closed, subsidence over the pits was remedied by using the area for disposal of noncontaminated concrete
and dirt from construction sites. (Written communication, D. D. Meyer, Fall 1974.)
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1V. STUDIES AND MONITORING

A fire broke out in Area B at approximately 10:20 a.m., May 3, 1948.® When the fire department
rived,

"[they] found sixty percent of the open portion of the dump ablaze and flames shooting approx-
imately fifty feet into the air. The firemen had little trouble in subduing the blaze, but persistent ef-
forts to put it out were of little avail because of the loaded condition of the dump area in which the
blaze was confined. Dense, low-hanging smoke prevailed in lorge volume.

At approximately 10:35 am, James Tribby was notified of the fire, in the absence of other Health
Group personnel, and with representatives of the Safety Department went immediately to the scene
of the blaze and took charge with Herbert Drager. Because of the dense smoke which scattered
throughout the area, due to the condition of shifting winds, all areas east and west of the dump, from
the food warehouses to the DP laundry, were evacuated of personnel. Respiratory protection was
provided for all persons at the scene, and it was necessary to close the DP road to traffic.””

"At 11:15 am, May 3, 1948, our monitoring section [H-2] drove to the DP contaminated dump sec-
tion to assist the CMR group in surveying the extent of contamination, if any.

General air count proved negative with a Pee Wee alpha survey meter ...

We later helped check personnel in and around the area including firemen and security guards. The
grounds and vehicles in the area were also checked. All proved negative excepting one security car
windshield which had about 50 ¢/m and one spot on the west fence had 200 ¢/m. The security car is
believed contaminated from former contamination trouble or from accompanying a 'hot’ run. The
fence is believed contaminated from dust blown from the dump because it was localized in one spot
only.

The smoke drifted west and close to the ground near the food storage plant corner of Trinity and DP
road. The east wall was checked. No activity found.

It is believed there could not have been an air count present due to the absence of any deposit on
local objects.”™™

"By 12:15 pm, the fire had been extinguished except for two very small, isolated points and there was
no longer any hazard from smoke. Fire department personnel were dismissed at 1:15 pm, but a
stand-by crew of two men and one piece of apparatus were left until 5:30 pm to watch for rekindling
of the fire.

Investigation has failed to disclose any obvious cause for the blaze, and it is presumed that it started
by spontaneous combustion. The area in which the bloze occurred had not had any trash dumped
into it for about three days, and much of the trash in the fire area had been in the dump for three
weeks. The trash included large quantities of wood from temporary storage cabinets used by the
Quantity (sic) Control Department, several 'live' storage batteries, large quantities of mis-
cellaneous scrap metals, discarded contaminated clothing and boxes laundry waste. The conditions
were ideally suited for spontaneous combustion.

ar-
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During the fire, there was some evidence that chemicals had been disposed of in the dump in an un-
authorized manner in cardboard containers used for the regular disposal of common laboratory
waste. Several cartons of waste gave off minor explosions, and upon one occasion a cloud of pink
smoke arose from the debris in the dump. Whether this was due to the heat of the fire, the action of
the water or chemical reaction is not known. The condition certainly did not help in keeping the fire
under control.

This most recent dump fire should serve as an object lesson in many respects. It should point to the
hazards of having the dump located in areas near or in line with living and working areas where toxic
smokes and vapors can create an emergency condition. Even though we are presently short of dump
space, it is poor policy to leave the dump uncovered for extended periods of time. If it is not practical
to cover the trash with a light layer of dirt as a temporary measure before covering over any portion
completely, it is suggested that the dump be wet down with large quantities of water at least twice a
week until such a time as more adequate precautions can be taken.”®

As a result of the fire, there were, no doubt, many other changes besides the relocation of the common
burial ground.

The following is from a February 1963 USGS report. "The highest concentration of gross alpha in soil
samples collected in June 1955 a short distance downgradient in the canyon south of the pit [Area Bl was
48 disintegrations per minute per dry gram."”® There is no map showing the precise location of the sampl-
ing point (which may have been closer to Area V than it was to Area B).

The USGS was asked to do a study of Area B in 1966.

"Expansion of laboratory facilities and increased growth of the community of Los Alamos has caused
a re-evaluation of present land use to determine if the land is being utilized in the best possible way.
It was proposed by the Los Alamos Scientific Laboratory and the U. S. Atomic Energy Commission
that a portion of the filled-in contaminated waste pit, outside the radius of 1050 ft from TA-21 (an
area approved for commercial property), be leveled, filled where necessary, and sealed with asphalt,
and used for a storage area for trailers and boats. It is thought that a seal of asphalt will prevent any
contamination from reaching the surface of the storage area.”®

The USGS drilled test holes, 7.6 - 25.2 m (25-50 ft) deep, around the perimeter of Area B (see Fig. B-2).
Moisture content of the soil and tuff penetrated by the test holes was determined by neutron scattering
moisture probe. Samples of the drill cuttings were analyzed for gross alpha and gross beta-gamma,
plutonium, and uranium. The results of the study were reported®®” in 1966 (see Table B-I). The study
concluded

"Distribution of moisture in five test holes indicated some lateral movement of water, probably from
the contaminated waste pit.* The amount of water moving through the tuff was well below the es-
timated effective porosity of the tuff. Radiochemical analyses of the soil and tuff from the test holes
showed no indication of radioactive contamination. A much larger amount of water than occurs from
precipitation would be required to move radioactive contaminants from the waste pit into the adja-
cent soil and tuff. An asphalt covering on the pit with adequate drainage could prevent any move-
ment of radioactive contaminants from the waste pit.**

*The USGS considered Area B to be one large pit.
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A beta gamma survey of the material waste pit at TA-21 [Area B] was conducted on September 186,
1966. Dose rate measurements were taken at a distance of twenty inches from the surface of the
black topping with an Eberline Mod. E-112-B Geiger counter. No appreciable reading above the
normal background of 0.07 mr/hr was detected. "

The accompanying map showed the survey was down the center of the storage area portion of Area B.

November 10, 1971, the asphalt was surveyed with an alpha counter, Ludlem Model 139, and beta-
gamma counter Model E-112-B. "No alpha contamination was detected, and the beta count was
background. "

"On 8/26/76, M. A. Rogers and Merle Wheeler, H-8, and I [John Warren] inspected the Los Alamos
County operated storage area located near TA-21 over the LASL radioactive waste disposal Area B.
In general the condition of the area paving and fencing may be described as very good, some preven-
tive maintenance and minor repair work are suggested.

There is no major growth of vegetation through the pavement, nor was there any indication of any
new area settling as had been seen a few years ago [Fall 1973]. All of the repair work done then is in
very good condition. The area fencing, with one possible exception, is quite secure. We see absolute-
ly no reason why the area cannot continue to be used at this time by the Los Alamos County for its
present purpose.

Specific preventive maintenance and repair measures that should be considered at this time are:

(1) All cracks in the pavement area should be resealed with hot tar to prevent any future damage
and plant growth.

(2) All plant growth through the asphalt (seen especially around the edges at the west end of the
area) should be removed and hot tar applied as a sealant.

(3) The area fencing in the one location on the DP-road side ( approximately across from Morgans
and the Los Alamos Monitor) should be repaired.

(4) Several of the fence grounding cables appeared to be either detached or broken. If this is of any
importance the appropriate repairs should be made.

Several pictures [Polaroid SX-70 prints] of the area were taken; these are enclosed.. "
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175. Los Alamos Scientific Laboratory internal memo from Bill Purtymun and Linda Trocki. H-8 to
Margaret Anne Rogers, H-8. Subject: Percent Moisture by Weight from Auger Holes in Pit #7. Area (3.
Date: December 12, 1973, 1 p. Symbol: H8-73-M296.

176. Los Alamos Scientific Laboratory internal memo from John Enders, Leader, CMR Building
Monitoring Section, H-1 to Dean Meyer, Group Leader, H-1. Subject: Report of Spilled Sludge at Pit #8,
TA-54. Date: 1-7-72, 1 p.

177, Los Alamos Scientific Laboratory internal memo from M. Wheeler, K. Schiager, W. Purtymun, H-8
to J. A. Mohrbacher, H-8. Subject: Request for Monitoring in Pit No. 8, Area (. Date: 1-7-74. 2 .
Symbol: H-8-WM-90., 1 map.

178. Los Alamos Scientific Laboratory internal memo from J. Warren, H-8 to LaMar Johnson, H-8.
Subject: Plan for Disposal by Burial of 2*Pu Contaminated Sludge in the Leaky Drums in Pit #8. Date:
1-14-74, 2 p. Symbol: H-8-WM.-97.

179. Los Alamos Scientific Laboratory internal memo from M. Wheeler, H-8 to Distribution. Subject:
Monitoring in #*Pu Retrievable Storage Complex. Date: December 6, 1974, 2 p., 2 figs., 2 tables.
Symbol: H8-WM-352.

180. Los Alamos Scientific Laboratory internal memo from John Enders, H-8 through LaMar Johnson,
Group Leader, H-8 to Roy Reider, Group Leader, H-3. Subject: Fires Involving Solid Radicactive Waste.
Date: 8-30-73, 2 p.

181. Los Alamos Scientific Laboratory internal memo from John Enders, H-1 to Dean Meyer, Group
Leader, H-1. Subject: Report on Fire at Pit #3, Area G. (Mesita del Buey). Date: 11-24-64, 2 p.. 3 maps.

182. Los Alamos Scientific Laboratory internal memo from John Enders, H-1 to Dean Meyer, Group
Leader, H-1. Subject: 1964 Annual Report on Disposal of Solid Radioactive Waste. Date: 1-14-65,

183. W. D. Purtymun, "Materials Waste Pit, Area A, TA-21 — Excavated April 1969," U.S. Geol. Survey
letter report (1969).

184. Los Alamos Scientific Laboratory internal memo from David Dow to Colonel G. R. Tyler. Subject:
New Disposal Pit for CM Division. Date: July 5, 1945, 1 p.

185. Los Alamos Scientific Laboratory internal memo from Dean D. Meyer, Group Leader, H-1to C. W.
Christenson, Group Leader, H-7. Subject: Volume of Transuranium Wastes Buried at Los Alamos. Date:
1-4-71, 2 p.

186. Los Alamos Scientific Laboratory internal memo from Ceo. L. Voelz, M.D., Health Division Leader
to E. E. Wingfield, Chief, Operations Br., AEC-LAAO. Subject: Waste Storage Tanks. Date: 10-30-73. 1
p.

187. Los Alamos Scientific Laboratory internal memo from J. R, Buchholz, H-7, T. K. Keenan, H-7

Group Leader, P. E. McGinnis, H-7 to Margaret Anne Rogers, H-8. Subject: Activities at Area T, TA-2]
During 1975. Date: February 3, 1976, 2 p. Symbol: H7-76-PEM-86.
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188. Los Alamos Scientific Laboratory internal memo from Dean Meyer, CMR-12 to Jack Cully, ENG-4.
Subject: Disposal of Solid Contaminated Materials at Los Alamos. Date: June 14, 1949, 2 p.

189. Los Alamos Scientific Laboratory internal memo signed by John Bolton, Assistant Director for
Engineering to Carroll L. Tyler, Manager, SFO, USAEC. Subject: Location of Classified and Con-
taminated Dumps in Los Alamos Area. Date: January 30, 1952, 1 p.

190. Los Alamos Scientific Laboratory internal memo from W. B. Gibson, CMB-11 to W. J. Maraman,
CMB-11. Subject: General's Tanks — Memo from Dean D. Meyer, December 3, 1971. Date: 12-6-71, 1 p.

191. Los Alamos Scientific Laboratory internal memo from P. E. McGinnis, H-7 through L. A. Emelity,
H-7 Alt. Group Leader and J. R. Buchholz, H-7 to Margaret Anne Rogers, H-8. Subject: General's Tanks
Waste. Date: March 12, 1976, 2 p. Symbol: H7-76-PEM-162.

192. Los Alamos Scientific Laboratory internal memo from J. L. Desilets, ENG-2 to C. A. Reynolds,
ENG-4 Group Leader. Subject: Materials Disposal Area "A", DP West. Date: November 9, 1972, 1 p.

193. Letter from Thomas K. Keenan, H-7 Group Leader, Waste Mgmt., Los Alamos Scientific
Laboratory to Delacroix Davis, Jr., Director, Nuclear Matls. & Waste Mgmt. Div.. Albuquerque Opera-
tions Office. Date: January 9, 1976, 4 p.

194. Los Alamos Scientific Laboratory internal memo from Wilbur Workman, H-1 Section Leader, DP
Site to Dean D. Meyer, Group Leader, H-1. Subject: Use of Radioactive Waste Pit at TA-21. Date: 6-30-
72, 1 p.

195. Los Alamos Scientific Laboratory internal memo from M. Wheeler to file. Subject: Test Borings at
Area A, TA-21. Date: June 21, 1976. Symbol: H8-WS-610, 3p.

196. Los Alamos Scientific Laboratory internal memo from Engineering Department to L.J. File 1757;
Materials Disposal Areas, Q. Date: April 9, 1965, 1 p.

197. Los Alamos Scientific Laboratory internal memo from Asst. Operations Officer (signed by C.V.
Forrest) to David Dow. Subject: New Disposal Pit for CM Division. Date: July 12, 1945, 1 p.

198. Los Alamos Scientific Laboratory internal memo from David Dow to Major Stevens. Subject: Con-
taminated Pit. Date: July 30, 1945, 1 p.

199. Los Alamos Scientific Laboratory internal memo from John Bolton to Henry R. Hoyt. Subject:
Contaminated Materials Disposal Ditch. Date: January 10, 1947, 1 p.

200. W. D. Purtymun and W. R. Kennedy, "Distribution of Moisture and Radioactivity in the Soil and
Tuff at the Contaminated Waste Pit near Technical Area 21, Los Alamos, New Mexico," U.S. Geol. Sur-
vey open-file report (1966).

201. Los Alamos Scientific Laboratory internal memo from Dean D. Meyer, Group Leader, H-1 to
Salvatore F. Russo, ENG-4. Subject: Location of Contaminated Waste Burial Pits. Date: January 31,
1952, 1 p.
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202. Los Alamos Scientific Laboratory internal memo from Safety Office (signed by James G. Stearns,
Safety Engineer) to ENG-3. Subject: Review of Preliminary Drawings: "Materials Disposal Areas." Date:
June 12, 1964, 1 p.

203. Los Alamos Scientific Laboratory internal memo from CMR Division Safety Department (signed
by Herbert W. Drager) to E. R. Jette. Subject: Contaminated Dump Fire, May 3, 1948. Date: May 5,
1948, 2 p.

204. Los Alamos Scientific Laboratory internal memo from Carl Buckland, Monitoring Section, H-2 to
Harriet L. Hardy, M.D., Occupational Health. Subject: Contaminated Dump Fire. Date: 5-5-48, 1 p.

205. Los Alamos Scientific Laboratory internal memo from William F. Romero, H-1, DP West to Dean
D. Meyer, Group Leader, H-1. Subject: Beta Gamma Survey of Material Waste Pit, Area B, TA-21.
Date: September 19, 1966, 1 p.

206. Los Alamos Scientific Laboratory internal memo from Wilbur Workman to Dean Meyer. Subject:
Cave In of Asphalt at County Trailer Parking Lot, DP Road. Date: November 10, 1971, 1 p.

207. Los Alamos Scientific Laboratory internal memo from Engineering Department (signed by S. E.
Russo) to Distribution. Subject: Approximate Acreages of Materials Disposal Areas A through X. Date:
May 29, 1968, 2 p.

208. Los Alamos Scientific Laboratory internal memo from Construction and Maintenance Group
(signed by Geo. L. Williams, Acting Group Leader) to AEC Operations Division, Attention: W. A. Curtis.
Subject: New Contaminated Dump at TA-4 (Alpha Site). Date: May 10, 1948, 1 p. Reference LAB-A-5.

209. Letter from John H. Abrahams, Soil Scientist, GWB, U.S.G.S. to Dean Mever, H-1. Information
compiled by W. D. Purtymun. Subject: Burial of radioactive wastes in Area C at a maximum depth of 60
ft. Date: February 13, 1962, 2 p.

210. Los Alamos Scientific Laboratory internal memo from John Enders, H-1 to Dean Meyer, Group
Leader, H-1. Subject: Disposal of solid radioactive trash, 3rd quarter, 1959. Date: 11-2-59, 2 p.

211. Los Alamos Scientific Laboratory internal memo from Ellis L. Stout, CMB-AS to C. A. Reynolds,
ENG-4. Subject: LASL Chemical Disposal Area. Date: November 12, 1959, 1 p.

212. Los Alamos Scientific Laboratory internal memo from James G. Stearns, Safety Engineer to Dis-
tribution. Subject: Closing out of the Hazardous Chemical Pit, Area C. Pajarito and Pecos Road Inter-
section. Date: May 22, 1964, 2 p.

213. Los Alamos Scientific Laboratory internal memo from John Enders, H-1 to Dean Meyer, Group
Leader, H-1. Subject: Solid Radioactive Waste Disposal Report for the First Quarter of 1965, Date: 4-23-
65, 3 p.

214. Los Alamos Scientific Laboratory internal memo from Merlin Wheeler, H-8 to Distribution. Sub-
ject: Tritium Content of Disposal Areas. Date: October 7, 1974. Symbol: H8-WM-290.

215. Los Alamos Scientific Laboratory internal memo from Philip F. Belcher, Assistant Director for
Classification and Security to Donald P. Dickason, Chief, Security Branch, LAAO. Subject: Disposition
of Classified Waste Material. Date: 3-31-59. 2 p. Symbol: ADCS-10832.
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216. Los Alamos Scientific Laboratory internal memo from Carl Buckland, H-1 Monitoring Section to
Chas. H. Perry, Glenn Vogt, Dean Meyer, Jack Aeby, Robert Barker, Chas. Blackwell, Ralph Gosline, :
and Reynold Hoover. Subject: Contaminated Dump. Date: 12-30-50, 1 p. N

217. Los Alamos Scientific Laboratory internal memo from John Enders, H-1 to Dean Meyer, Group
Leader, H-1. Subject: Covering Contaminated Trash at Contaminated Dump. Date: 2-5-57, 1 p.

218. Los Alamos Scientific Laboratory internal memo from John Enders, H-1 to Dean Meyer, Group
Leader, H-1. Subject: Disposal of Contaminated Trash for 1956. Date: February 4, 1957, 5 p.

219. Los Alamos Scientific Laboratory internal memo from John Enders, Section Leader H-1, CMR-
Bldg. to Dean Meyer, Group Leader, H-1. Subject: Quarterly Report on Disposal of Solid Radioactive
Trash, 2nd Quarter, 1958. Date: July 15, 1958, 2 p.

220. Los Alamos Scientific Laboratory internal memo from John Enders, H-1 to Dean Meyer Group
Leader, H-1. Subject: Quarterly Report on Disposal of Contaminated Trash from July 1, 1957 to Septem-
ber 30, 1957. Date: 12-9-57, 5 p.

221. Los Alamos Scientific Laboratory internal memo from John Enders, H-1 to Dean Meyer, Group
Leader, H-1. Subject: Annual Report on Solid Radioactive Waste Disposal for 1961. Date: 1-11-62, 6 p.

222. Los Alamos Scientific Laboratory internal memo from John Enders, H-1 to Dean Meyer, Group
Leader, H-1. Subject: Proposal for Sealing Disposal Shafts by H-1. Date: 5-15-67, 2 p.

223, A History of Radioactive Contaminated Waste Disposal at Los Alamos." Written by Dean Meyer
(personal communication, February 1974). Date: January 23, 1973, 4 p.

224. Los Alamos Scientific Laboratory internal memo from Jack Aeby, H-1 to Carl Buckland, H-1. Sub-
ject: Emergency Run to Fire at the Contaminated Dump. Date: 11-7-50, 1 p.

225. Los Alamos Scientific Laboratory internal memo from Charles D. Blackwell, General Monitoring
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206 Cambridge Way, Coatesville, PA 19320

24 July 1998 Project No.:98-176P

Mr. John Hopkins

Morrison Knudsen Corporation

2237 Trinity, Bldg. 2, 1st Floor

Los Alamos, New Mexico 87544

RE: Results of Integrated Geophysical Investigation
Los Alamos National Laboratory TA-21, MDA-B

Dear Mr. Hopkins:

Bay Geophysical Associates, Inc. appreciates the opportunity to present this
letter report summarizing the results of a geophysical investigation completed
at the above-referenced site on 15 through 20 July 1998. The purpose of the
investigation is to delineate the lateral and vertical boundaries of former
disposal pits. To achieve this objective, an integrated geophysical investigation
was completed using high-sensitivity metal detector (EM61), terrain
conductivity (EM31), and ground-penetrating radar (GPR) techniques.

The survey area encompasses approximately 6 acres and consists of both
paved and unpaved areas. Figure 1 illustrates the survey area locations. The
site was divided into three separate survey areas that are bounded by chain-
link fences. Area 1 is the main survey area encompassing approximately 5.5
acres. This area includes the large paved area and unpaved area at the

st ch&terﬁ end of the site. Area 2 is the small (approximately 0.2 acres) paved
area on the casLan end of the site. Area 3 is the small (approximately 0.2
acres) unpaved area south of Area 2.

METHODOLOGY

The geophysical investigation was completed using an integrated approach.
[ntegrating two or more geophysical techniques provides a complementary or
synergistic effect by reducing the inherent ambiguities in interpretation that
may exist if only one method was used. This approach often provides higher
confidence levels and more complete subsurface information.

(610) 384-6772 » Fax (610) 380-0612
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The EM61 survey was completed to help delineate the lateral extent of the
former trenches by mapping the locations of metallic objects contained within
the trench. A minimum depth of the trenches can be estimated by calculating
the depth of the objects based on the EM response. The EM31 survey was
used in conjunction with the EM61 to delineate the lateral extent of the
trenches by mapping the anomalous conditions created by disturbed zones and
buried metal objects. The GPR technique was chosen to provide a cross-
sectional image of the subsurface from which depth estimates could be made.
These data could be used to corroborate and refine the lateral boundaries of
the trenches determined by the other techniques.

HIGH-SENSITIVITY METAL DETECTOR (EM61)

The metal detector survey was completed using a Geonics EM61 High-
Sensitivity Metal Detector. The EM61 is a time domain electromagnetic (EM)
system that can discriminate between conductive soils and metal objects. The
EM61 generates rapid electromagnetic pulses and measures the response of
the subsurface between pulses. Secondary EM fields are generated in the
ground after each pulse. These fields dissipate rapidly in earth materials but
remain for a longer time in buried metal objects. The EM61 measures the
prolonged metal response only after the earth response has dissipated. This
response is measured and displayed in millivolts (mV).

For this investigation, data were acquired along parallel grid lines spaced 5 ft
apart. Measurements were recorded at less than 1-ft intervals along each grid
line. Data were collected at approximately 60,000 points to provide very high
lateral resolution.

TERRAIN CONDUCTIVITY (EM31)

The terrain conductivity method uses the principle of electromagnetic induction
to measure the electrical conductivity of earth/fill materials. Commonly,
significant contrasts in the electrical properties between non-indigenous
materials and surrounding soil enable accurate delineation of former disposal
sites.

A Geonics EM31-D was used to conduct the survey. The EM31-D operates in
accordance with the theory of operation at low induction numbers. An
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alternating current is passed through transmitter coil to induce eddy currents
into the ground below the instrument. These eddy currents generate a
secondary magnetic field. The quadrature-phase component of the induced
secondary magnetic field is detected by a receiver coil and measured by the
instrument. The measured response is linearly related to the terrain
conductivity. The instrument converts the measured signal and displays it as
terrain conductivity in milliSeimens per meter (mS/m).

Data were acquired at 2.5-ft intervals along parallel grid lines spaced 5-ft

apart. The data were digitally recorded to improve precision and eliminate the
possibility of transcription error. The EM31-D was calibrated prior to operation
at an off-site background reference station believed to free from cultural
interference. The reference station was re-occupied at the end of each day of
operation for system functional checks.

GROUND PENETRATING RADAR (GPR)

The GPR technique uses the transmission and reflection of radio waves to
image objects beneath the ground surface. The technique responds to changes
in the electrical properties of the earth or buried materials. A GPR target must
possess electrical characteristics that are different from the surrounding
media. When the transmitted wave encounters an anomalous object or layer,
the wave is reflected back to the surface where it is recorded and analyzed.
The waves are transmitted rapidly such that a continuous subsurface image is
generated as the transmitter is pulled along the ground surface.

The GPR survey was performed using a digital SIR System-2 Subsurface
Interface Radar System, manufactured by Geophysical Survey Systems, Inc. A
400 MHz transducer was chosen after initial field tests to provide maximum
penetration with sufficient resolution. Data were digitally recorded, displayed,
and analyzed during acquisition to allow real-time interpretation. Further
detailed processing was completed on a portable computer.

The location of GPR survey lines were chosen after the EM61 and EM31 data
were processed and interpreted to allow strategic placement. Data were
collected continuously along traverses established over EM anomalies.
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SUMMARY OF RESULTS

AREA 1: MAIN SURVEY AREA

Plate 1 presents a plan map of the EM61 data collected at the main survey
area. All values above background (0 mV) are considered anomalous and are
attributed to occurrence of metal objects. The data are characterized by high-
amplitude, linear patterns of anomalies that extend throughout the majority of
the site. Very few significant metallic anomalies were identified outside the
boundaries of these anomalies. Based on anomaly amplitude as well as the
depth and linear arrangement of buried metal objects, these linear anomalies
are interpreted as former disposal trenches.

The linear anomaly along the western -~rtion of Area 1 is approximately 40-ft
wide and over 1,000 ft long. The wes . end of this anomaly extends into
Area 2 and is described in the following section. Two anomalous areas
containing buried metal were detected south of the interpreted trench near
stations 450N/700E and 600N/975E.

The linear anomalies on the eastern end of Area 1 are also well defined. The
western end of this anomaly has a higher amplitude and greater width
(approximately 60 ft) than the eastern end. The lower amplitudes measured at
the eastern end indicate fewer metal objects are present. Additional anomalies,
which are attributed to buried metal, are identified south of the interpreted
trench location near station 650N/ 1650E. Finally, a small continuous metal
object was detected near the southern fence and is interpreted as a buried
pipeline. The remaining anomalies observed near the perimeter of the Area 1
are attributed to the chain link fence that surrounds the site.

Depths to the top of buried metal objects were estimated using the EM61 data.
If numerous metal objects are buried close, these estimates would represent
the depths to the most shallow objects. The estimated depths of selected metal

object within the interpreted trenches ranges from 1.3 to 7:2 (mean = 4.1). &—)

There does not appear to be any significant difference between the range of
depths calculated for objects in the western and eastern trenches.

Plate 2 presents the in-phase EM31 data collected in Area 1. The locations of
detected anomalies are consistent with those detected during the EM61 survey
and corroborate the interpreted trench boundaries. However, these boundaries

-
/’{J‘l“ '
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are less well defined due to interference from the chain link fence and the lower
resolution of the EM31. An decrease in overall conductivity is observed in the
unpaved area and is attributed to the surficial materials.

Figure 2 presents the EM31 conductivity data in the unpaved portion of Area 1.
These data show a low conductivity anomaly that is consistent with the
documented location of the former chemical disposal pits. This anomaly may
be caused either by the presence of organic constituents associated with the
former chemical trench or by lateral changes in fill materials.

GPR data were collected over the interpreted location of the former trenches to
confirm the interpreted boundaries and determine depths. The locations of the
profile lines are presented in Figure 3. The GPR profiles are shown in Figures 4
through 10. The X/Y coordinates presented along the tope of the profile
correspond to survey grid coordinates. The processed data indicate the depth
of the trenches range from approximately 11 to 15 ft below ground surface

(bgs).

The GPR data collected in the unpaved area did not reveal any anomalies
attributable to disposal trenches due to insufficient electrical contrasts
between the buried and native materials. However, horizontal interfaces were
encountered and are attributed to the cover materials. An example of these
interfaces is presented in Figure 10.

AREA 2: SMALL PAVED AREA

Area 2 is located at the western end of the survey site and is adjacent to Area 1
(Figure 1). Figure 11 shows a linear anomaly located along grid line 375N.
This anomaly corresponds to the interpreted trench identified in Area 1 and
defines the western boundary of the trench. The remaining anomalies around
the perimeter of the site are attributed to interference from the surrounding
chain-link fence. The EM31 (Figure 12) data show no evidence of trench
boundaries due to excessive interference from the fence. The depth of the
interpreted trench could not be determined from the GPR data due to poor data

quality.



Mr. John Hopkins
98-176P
07/24/98

Page 6

AREA3: SMALL UNPAVED AREA

Figure 13 is a plan map of the EM61 data collected at Area 3. These data show
numerous anomalies that are scattered randomly throughout the area. No
linea: patterns of anomalies — similar to those seen in Area 1 and 2 — were
observed, suggesting a more heterogeneous distribution of buried materials.
Based on the location of metal objects, the boundary of the disposal area
extends at least to the survey area boundary. The calculated depths of
detected buried metal object ranges from 0.1 to 6.8 ft.

The terrain conductivity data presented in Figure 14 show no evidence of
lateral changes in conductivity attributable to disposal area boundaries. If this
boundary were located near the fence, it would be masked by the observed
interference. Finally, the GPR data did not reveal any continuous anomalies
attributable to the boundary of the disposal area.

In conclusion, the results of the investigation successfully achieved the project
objectives by delineating the extent of major disposal trenches. Please contact
me at 610-384-6772 if you have question regarding the results presented in
this summary report.

Kind regards,

Bay Geophysical Associates, Inc.

AL

)
M. Scott Mc Quown, P.G.
Principal Geophysicist

Attachments: Plate 1 EM61 Anomaly Map of Area 1
Plate 2: EM31 In-phase Map of Area 1
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Figure 11
Buried Metal Anomaly (EM61) Map - Area 2
Los Alamos National Laboratory
TA-21, MDA-B
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Figure 12
Terrain Conductivity Map - Area 2
Los Alamos National Laboratory
TA-21, MDA-B
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: Figure 13
Buried Metal Anomaly (EM61) Map - Area 3
Los Alamos National Laboratory
TA-21, MDA-B
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Figure 14
Terrain Conductivity Map - Area 3
Los Alamos National Laboratory
TA-21, MDA-B
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206 Cambridge Way, Coatesville, PA 19320

31 August 1998 Project No.: 98-176P

Mr. John Hopkins
Morrison Knudsen Corporation

2237 Trinity, Bldg. 2, 1st Floor
Los Alamos, New Mexico 87544

RE: Results of additional geophysical surveying
TA-21, MDA B, Los Alamos, New Mexico

Dear Mr. Hopkins:

This letter summarizes the result of the additional geophysical survey that was
completed at the above reference site on 12 and 13 August 1998. The survey
was completed to further delineate anomalies detected at Areas 1 and 3 during
our initial survey. The results of our initial survey are described in our :
previous report dated 24 July 1998. Time domain EM metal detector (EM61)
and ground penetrating radar (GPR) surveys were performed to achieve the
survey objectives.

METHODOLOGY

The EM31 and GPR methods used for this survey are described in our previous
report dated 24 July 1998. EM61 data were recorded at less than 1-ft intervals

along lines spaced 5-ft apart. GPR data were recorded continuously along lines
spaced 5-ft apart,

RESULTS AND DISCUSSION

AREA 1

Data were collected along the access road located south of the original survey
area. Data collection was confined to the road because dense vegetation on
either side of the road prevented access with the geophysical instruments. The
primary focus of this survey was to define the southern extent of the anomalies
located near 460N /725E and 600N /975E and to verify that the anomaly

(610) 384-6772 @ Fax (610) 380-0612
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located along the southern boundary near the eastern end of Area 1 is due to
the wastewater pipeline.

A plan map of all the EM61 data collected at Area 1 is presented in Plate 1. The
data collected during this survey is represented by the narrow band located
along the southern boundary of the site. The areas of elevated EM61 readings
located along the northern edge of the access road are attributed to
interference from the fence and the wastewater pipeline. No buried metal
objects were detected along the southern edge of the access road with the
exception of two small objects near 170N/290E. These data confirm that the
anomalies of concern do not extend south of the access road. The GPR data
collected along the road also do not indicate the presence of buried metallic
waste. The GPR data do indicate several bedrock depressions that may have
been backfilled during the construction of the access road.

Detailed GPR surveying was completed to further define the EM61 anomaly
located near 460N /725E. Figure 1 presents a north-south GPR profile
collected along grid line 710E. A strong reflection event was observed and is
interpreted as the bedrock interface. This interface dips to the south (toward
the adjacent valley) from approximately 15 ft to 22 ft. Similarly, sloping events
were observed at the western (Figure 2) and eastern (Figure 3) edges of the
EM61 anomaly. The three-dimensional configuration indicated by the GPR
data suggests that one or more north-south trending bedrock depressions exist
in this area. The presence of a bedrock depression is also supported by surface
topography. Evidence of construction debris was visually observed at the
surface in this vicinity.

AREA 3

Figure 4 presents the EM61 data collected at Area 3. Additional data were
collected outside of the fenced area in an attempt to define the extent of buried
metal objects detected during the previous survey. The blank areas shown on
the figure indicate areas that could not be surveyed due to surface
obstructions. The results indicate the presence of additional buried metal
objects located outside the fence. Partially buried objects were visually
observed in the western portion of the survey area. In addition, several utilities
are known to exist in this area as well.
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The GPR data did not detect any features that could be interpreted as former
waste burial trenches. However, chaotic reflection events were observed in the
western portion that suggest the presence of fill materials.

CONCLUSIONS

The results of the additional surveying at Area 1 indicate the anomalies
detected during the previous survey do not extent past the southern edge of the
access road. The occurrence of exposed bedrock along the majority of the
access road corroborates this interpretation. EM61 anomalies located along
the northern edge of this survey are attributed to the fence and the wastewater
pipeline. Several buried bedrock depressions were interpreted from the GPR
data. One of these depressions was observed south of the EM61 anomaly near
460N/72SE. The occurrence of construction debris exposed near the surface
in this area suggests that this area had been backfilled with construction
debris. This interpretation suggests that the anomalies of concern may be
caused by construction debris that was used to fill a former topographic
depression. The shallow depth and low amplitude of the EM61 anomalies
detected in this area are consistent with this interpretation.

The additional data collected at Area 3 was unsuccessful at delineating the
extent of the suspected waste burial site. The data does indicate the presence
of buried metal objects at the western edge of the site. However, the presence
of known pipelines and surface observations suggest that this area has been
disturbed and possibly backfilled for reasons unrelated to the alleged disposal
of materials within the fence boundary.

Please contact me at 610-384-6772 if you have any questions regarding the
results of this investigation. We appreciate the opportunity to provide our
services and we look forward to the possibility of working with you again.

Kind regards,
Bay Geophysjcal Associates, Inc.

. Scott M€Quown, P.G.
Principal Geophysicist
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Appendix C

Historical Background Concerning the Los Alamos Scientific
Laboratory Technical Areas and Organizations, 1947
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and may result in severe criminal penalty.

Ugited States within the meaning of the Espionage ?,

Septem’ber 11, 1947

The Hanager, U.S.A.E}

Tos _Office of Santa rFe Dirscted Cperations
Froms The Dii'ectcr, Ios Alamos Scientific ILaboratory

Subjeoct: General Eack.,rowa Data Concerning the los Alamos Sc:.entii‘:x.c
Lzberatory
\

Syzbol:  IAB-A~5

1. Attached for your use are three copies of a compendiun of background data
concerning the setting, history, and mode of operat:.on of the lacoratory, plus
three other copies for ir. J. F. Brown of Associated Archite"t.s Envlneers Inc.

o

"2. Wo utte:upt has been nzde hers to go into any detail on design considera-~
tions for the varicus types of installations which will be required by the
Laboratcry, but such data will be forwarded at a later date.

\
FCR THI DIRZCTCR

' .
4. Ui, Retts
Lssociate Director

L.slu

Na

gncl., 6 copies (Background Data)

ccs N. adbury
D. £ Fromsn
J'b.-Bo Kellogg
R. Richtmeyer
M. Roy
L. R. Jette
L. H. Henpelman
_ Smith, R. Ce.
. G. Holloway
gdith 1ruslow
R. C. Hi1l
R. G. Stone
G. L. William=
Recwnenit Room
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I, Prolicinery Stetement

In escordence with a divesiive of the Gensval Vanager T.S.L.EC., the
K¥opzger, U.U.A.F.C., Cffies of Santa Fe Divocted Opsravions, hes the responc=
th

ibility of uvadertaking = complste study of the funciloning of the Los Alamos
9

Lau~%atory in ell its remificztlons,; aznd of derivinz frca thic s'uﬂy a conpre-
hensive master plen for ths heusing of the Laucratc-y acti:ities in permznent
fLTC[“ODi gtru.tl_aﬁ, these strusiurss to be erecicd ot siles co disposed thav
they will: a. permit succezcsful szevrity rretection; be  in generzl csuse no
d'nch" te perscas or property culside the Project bouncdariecz as a rssult of
their cotivities; e s\'l s8inilarly ceuss nc interference ons to the other bew
cause of these sare activities; and d. will be conveniently locatsd with
respect to on? ancther. The beelrround azcainst which the shudy must take

plece is tnau &t present the i v“;{r part of the ccrrunity ectivities plus tke
central technlcal establishment iire crewded togsther zlmcst et the geographie &
ccnter of the projeet lend ares xn Los Alcamos Mewa, with seme thirity other
technicel sreas locsied to the =ast, scuthzast snd southwest, sowsz within a
half mile or less of the zouthern Progec boundary which runs 2lcng Stete Route
#4,. The ent‘rc northern half eor ths pﬂogect aree plus the mountsinons reglons

in the Jemss § “*telns to the wsst has beoan left unused ereent for the five
water sources in the Jemssz hange, the military firing canges along the Gevje
wetsr line in the upper regicns of Barrarcas Canyon sboubt two m~les north of
the main techaical arsa, end the golf course end other rcerecticnel facilities
gitucted about s mile snd a half north of the main technicegl area along the

upper rfaches of Pueble ard Bayo Cenyons. This mesns, %hen, that sprroximate-
ly two-thirds of ths projesct erea, avout forty-five or [ifty cquers wmiles, has
been relatively untcuched and zhould be zerioucly couaiderea for pocecible use
as the planning work moves zhead.

II. Delinsation of the Problem.
te Tashrniesl 8reca Loczticns
Sp&"ial1", the activities of the Laberetory must be so situated that
reasonebly convenlent sccoss is to be had among all the parts, and prefersbly

that the meajor arsag of cctivity can be quickly resched from the community
areas, -No hard and fast rule can be set on this, but it would certainly seem

-edvantazecus to have ull of ths technical areas within easy driving distancs,

say Piftean minutes at the most, of the mcst remote rosidential a"cas, so that
in the event of en energency at za lsolatad Ja*oxhto”y or firing site rcsponas~
ible technieal perscancl cocuwld be summensd to the sceznz in short order. &lsec,
if et all pessitle, connecting rcadways sheuld be so arranged thet it will not
to necessary - as it is et present - to transport ezp_osives, active mateorisl
end claseified objects through the residsntial end business areas cr closely
zdjacent thereto.

B. Orgznizeticrpal Rélations

Organizationally, the master plan will have to be mdjusted to bsst
eccomedate Laboratory procurement and warshousing problema, mainterznco fecil-
ities, utility suprly and distribution, specizl ghep sorvices, adeguate com-
municetions, end both normal and contanminated waste disposal. A% the present
time the arrangements in sliost cll of thesz £iclds are sormeshat of a hedge
podge, end necassarily so because of the way in which the Project was organized
and constructed duvring the War years vhen it was assumed that all ¢hstal’aulona
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2ll physical

were temporary and would be rezcvad at the end o
Yhe crganizetionel slanning muzd nacnﬁsarily eon
involves decisions as to metbeds of coumunit;
ircluding the question of duzl cr single contrs
feeilivies §meindirg the Laboratery, with its
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anything reseambling & mssfer plan or soveral e
produced in less thea six 3o eight months,; so
before these plans are rcady for discussicn an
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H,(o)
b &

y ) 1R

authority. Another year will el;pse bafore th
for a new arsa can te conanlated and cocupied
1949 beforz we csn expect any use from the fir abrucbures resulti&; fron the
plaoning work, The decision having besn made that the central funciions of
the Laboratory are to be transferred to South Hesa, we can now decide more
ciearly what should ‘and should not bz done {c the gtructures and fecilitles

in TA-l. Any large structures which have t¢ be built hore should be ss light
and Lcapcrary as possible, tui since &ll of the preseat structures will ba in
use for a pericd of two years and meay of them up to =ix years, depending on
how fast reconstructien progresses, rreoper wmeintenance snd the provision of
certain amcnities at leost will surelj be PICEIBETY crd r*lﬁ kave to be con-
sidered as psrt of the prlece to be paid for tre relceation of tha ecntral
Laboretory functions.

ne

Ja \.
¢t O
r'P

&

‘»

D

a
-

B ev W ot © Q4

ITI. Siatus of the Project as a Fhols

4. Eoundary Conditions

The originzl land acquisitiong in Sarpdovel County which resulted in
the Froject as 1t is today wers made by the real esiales section of the
Albtuquerque U. S. Engineers Qffics and the resulting bour ndariss, rouzhly, are
the Santa Fe Ccunty line on the sast, Statie Routs fA, end the Bandelier HMational
¥eorumcnt cn the south, Baca location #L on the west, =nd the Senta Clara Indien
nescivation on uhie notch, the whole ccnpriczing a little hore than seventy-Live
squars miles,

(J

B. Poesibilities for Expansion

It 1s concelvably poscible to acquire some land eest of Sendovel County
to State Route #.. One half is San Ildefonso Pusblo territory, one quarter is

U{\'f‘l AQS'EVL‘D
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hsld by the Park Service as part of the Bandelier Kalional Fenvuent bub there
are no widely publicized Indian ruins in the area end if natiocnal policy so dic-
tated, this siretch of terriftery could probubly bs ceded to the 4.L.C. by
Congrass, =2nd the remzining quarisr is privately owned. For reascns of security
patrel, ihc ecmictence of the boundory aleng Foute 4, rathor then one to tvo
milse back up into the canyons and mesas where patrol is almost irpeesiple,
-~ cartzinly be to our adventage. On the couth the lend between the Project
boundary and Route #4 is privately owsmed, and could no doubi be precurzds On
the wesl, Bace locztion #1 is privately owned end it is ccnceiveble that the
A.E.C. cculd acquirs by cutrignt purchnse 2 ccnsidcrable percentege of this
property. At ths momeat such acquizition has no great valus, but in thoe future
if the Project continues its work in the development of atomic power plante, the
Valle Grande would make an oxcellent location for cae and could bs cemnected to
ths main body of the Project at no too grect expense with a tunnzl through the

Jemez Renge, thereby insurdng all-veslisry comwtnicellici,  LoLogliwwiy &itg, &
should fubturs neescelty arise for more stringent scourity measures regarding the
Proiect as a whole, & fenced line in the lowland of ithe Velle Graunde would cer-
[} b4
n

tainly make a mcre easily watched and protacted boundary to the west than does
the present weztern boundary, ruaning as 1% through he highest port of the
Jezsm Range. To the nexth thers is 1 fts

duecd to doprive the Scnta Clera Indien Resart

signed to it, cr t?at it could legally do so0 8

s little

C. Gencrel Considsrations

211 of the sbove discuscion is, of course, subject to tha eventual dis-~

‘position which the A.E.C. may care to make of the Latoratory as a wholes, bub

Inasmuch as e recent dirsctive calls for the plarning end recomstruction wiich
is aboul Lo Le wmderiekes, Lt sgzzs reesonslle Yo expect that the latoratory
w11l become a permsuent institutlca unless the cxigencies of pezsible future
guided missile warfare chould render it cempletoly impossible of defence and
hence cause its abandonment and/or destruetion., This latier grim ncte should
elso remind us that in the cverall planning echeme it may be wise o conpletaly
bury certain key installations such &3 storage vaulte for sctive meotsrisl end
other important komb components, so that in the event of destruction of all or
most of the cozmunity by guided missile attack, we would et lsast have the es-
scaticl parts remaining here of the weapons themselves, in such leocation and
in cuch condition as to be salvaged for retaliation.

I?. S&tztus of the Community
A. Population

Eerly in 1943 when coastrustion for this project got under wey, the
total population was only several hundred. During the War ysars the civilian
populaticn grew %o approximately 2500 and anolbsr 3000 military personaecl wer
stationed here. Since the end of the War militsry personnsl hes declined to
ehout 1,000 men, but the civilisn porulation growth hae more than cxceeded the
loss of military personnel and the total populatlon of the Project 5 pow in
the neighborhcod of 7,000. 4&n additional 2,000 persons or more cormute daily
to and from the Hill, the majority of them being constructica contrectors®
czployces, jsmiters, manual laberers, household servents end the liko, although
a sizeble number of more responsible persomnel also ccmmute. . From the viewpolnt
of ccnvenience of operations and the growth of comnunity pride and integration,
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it is of course desirable that as mony as possible of these commuters eventually
2 housad here at Los Alamos. Proliminsty studies prepored for the Maneger have
i i o 1250 cnily bousing wnivs abeve and beyond hoge
L) Giped in the next tve or thres yeers for
takas ceve of housing units which ere nob
-a cere of replecemcat of tue mony hundrec
feZee and possibly the Lecnard V.ood
eve units will be raquired for this pur-

Ceminnily hreoes

L IAN et
QL ya2 prl

et AT m Brewm

stotly oo - ;
¥ tedv tuo-thirds of Shis cin be token ooXe of, if
ics Alemos Mess, including the western boueing develenzc
metel housing developmeat. Tee remsining onc~third coul
ustad on North Beea or in the killy couniry ncrth and v o
this azain reguiring scnsidoretion of posaible locatlon £l arcas.
C. Secordsry Comnunity Areas e

The size of ssecndery coepmunity aress i a little gifficult to define
because such recreabicns &s hiking end horzeboek Tiding, os well ze hunting ecd
fishing, will teke pecple to =11 bub the most inaccessible spots which hsve no
beza rostrictsd for Leboratory use. Decauss of the natura cf the terrain, it
is often very aifficult even to koep them out of suchk reatricted aress unlesd
they know their wey eround very =ell erd dmow whers they are at all iimes. For
more orgenized recreation, boeeball, golf, teanis end the like, the sreas slraedy

allocabed cre provebly sufficient with rerbhaps scmc slight anlergement, apd the
whole questicn of allecating new secondsyy avces o Lie commonity beconzs priaci-
pally one of neg tive essigmnent, in that 21l greas not restricted for Lakoratery
uza, noT directl; adjacent to the water seurces, ard cezzabizlly wzdo evallable
for hikars, otc. Tais would certainly apount to 2 minimum of thirdy or forty
square miles and, of courss, to all intents end purposcs the Bandol
Fonurent preperty to the south gné east shcould eome under this
cause it is likewise open to the public.

tER L

<,

0y

4.
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D. Security Consideratvions

, Bosic to ell consideraticas afiecting tho status of the community end
348 lend ellecations iz the question of whether or not Los Alamos is te te an
open community. Originally en &rzy pest o a Covernment reeervation, it still
reteing the closed characteristies of an temy establishzent, although iV is now
andar civilian comtrol. All persces, whether inhabitents, ccmmuters, or visit-

ors, m:et have peroission to enter the Project and must corry proper passss and
igentification at all timea, There heo been some telk that this situation would
* ~nendd

- cozod apd that ell persons heving transp rhotion conld enter the Preject ab
will, leaving only the various tgehnicsl areas, publie ntility services, etc.,
reshricted to personuel permitted to emtor thom. This mould put the Project on
easentinlly the saxme sletus as Baulder Dem and Boulder City, and therc is ruck
in porcllsl., EBoulder Dea ls & large snd valusble (overnmens property whieh,
during the Tar, was corafully guarded as an csential seehor of the ¥Har efford,
yot Eoulder Clty, where the people responsible for th.e Dam reside and vhere the

UNCLASSIFIED




\

A

5~ UNCLADD: 5““‘“‘*

inigtrstive ¢ffices are lccated, is an open town oa a pLD1*c hichway whare
tourist may stopr and shop around to suit himself. Orly when he visits the
gr¢ his ncvch,nfs restricted. Applying this prineiple to Les 4lames, it

d seem fezsible to have the msin L&b‘ratorv and the communily definitely
“rated P&yolcu*lJ, by secveral ailes if ;ﬂ¢~1aLe, ard in tris regord it is
unfortunzte thet the ¥ain Technical Ar & end most of the commuaity heve become
located so clesely zdjacent tc one another on Los Alones liesa Tho icecl ar-
rengesent vould orobably bs tc place tbe comrunity two mssas to the nerth cr
even in Barrancss Canyen, sb least a mile or two fron the nearert tectnical in-
stallstion, with e new eccess rond JUJlt Lo the C“?-dﬁ;t} lozetican from the filo
Grande Vallsy. Even yet it may. not e tce late o accc*nllsh bthic becavse the
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orly large ermcunt of permansnu ncusing Shus {or construsted in the Tesheorn drea
ik °L*P czcnuly off tzu main Los ulawos Yesz roed to serve cur purrcacs, aithough
i ihe cozzunily center will meke this transivien @ &iffi-

_lt ohv tc decides upsn £nd it may be that sulfficient segregesticn can be obteiped
simply by creating a belt of perk lsnd - szy, 100 yerds minimum vidih - eround™
the Main Technicsl 4rea on this mese, and there‘ achicve physical separation by
this protoctive belt and by adequate fencing, ratner then by a separation of a
‘mile or two. A tkird methed of achieving the desired result is, of course, to
move the eatire Vain Tsehnicel Arsa from Los Alasmes Wesa to serme other location
or ’ccatinns.‘ Tkis peeeibility will be telen Gp in ths next egsciion.

s

V. Stz uUB of thé Laboratory
Ae Personnel | ' : o ‘

Thka personno1 presently employed by iho Tvba;a,cry munbzr abont 1,500
end as & conservative estimate, were hcuaing frcely avallabl h*s would probably
be inerzased to 2,000 or p~951blj 2,200, Essentially work*ng for the Labecratory,
althovgh not its emplovscs, are the numc:o¢~ Jeniters, lzborers and workmen of

the verious maintenance and corstruction crafts, who are reguirsd to kca it in
’ p

running order. These pecple nu&ber perbaps five or six nundred and rcguire pro-

visions in the wzy cof vorking guerters, officss, cheps, warehecuss f;c;_*tles,

ete, in cr clesely adizcent to °°"eral of the techniesl aress. The futurzs =orke
ing force roguived oy tho Lotoratsnyy, thon, ooy be osoioel comathins like 2,502 %o
3,000 berring contingencies suzh ss a msgo‘ crhange by the LJE2.0. of the basic
directives by the Laboratory, in which case this figure mighi be 2ither halved

or doubisd es the case might be. Allounc perhaps 300 =g, ft. of overalil work-
ing spoee per enployee, this means: that the Laboratory will require around
620,000 sq. ft. of flcor =p*c° and 'ith the eddition of warshousing znd zlorzge
::czl*ties, this figure would prevebly reaxch s million ggusre st
Ths totezl ground erss sat =qLde for techndeel purposes” n_ll, of ceu se, te far
greaster then this, becauss of the nscessity for isolaticn of meny opcrations

mzde hezardous by ths use or-prodﬂct4on of high explosives, radiozciive wastes,
etc. As we heve seen previously, scmething like twenty or twenty-five squere
miles is presently set aside for this purpose and scme enlargement of the figure
mey be necessary either due to rearrangement of existing fecilities in relation
to cne asnother, or because of the construction of e nymbsr of pew techaical areas.

~ aa -
SO L e s
AR Y e e

1"1 (‘

B, Details Concerning Existing Areas .
1. TA<l (¥ain Technical Area)

a. This 25 acre area is the seat of all the central functions of
the Laboratory. Here are the Directer's office, the various administrative and

1

UNCLASSI£1




A

UNCLASS 5@ .o

U—lw

b=

o o <
[pep=d -,

h\

service grovps, the central warehicusing, ihe teehaiczl shops, the priuneipel
cgemlcal ard mctallurgical laberatories, most of the experimental physics
meckines and equrm:nu, the ne“quPrtnrc chops, end preparaticn laboratories

-2
of the groups vhich operave the firing sites end other cutlying tschnicel
greas, &s vell as the offices of the A.E.C., Security, Scfety, Fire Prctection,
fovoiatikls Toeoporty, and Cenmunizotione personnel,

be 25 notzd above, £ll its buildings will still le in use for the
nszt tro o six years, thile rmew facilities ere being ccnstrusted ai Soutn Heca,
and considereable moncy vwill have to bz extendsd for ressonabls mzintesnance and
pinor ceastructicn, es well ss for certoin lsrger construction jcbs ednitiedl
temperary in pature., Tohe Signs Duildiog Addivion will bLe the Lirct of these,
| |
2. Té-2 (Omega Site) _ '

ey te L2 caid Loth for and exnin

=5 43 — -

z% the prasent lccg
bagbigl
~

15 we the ncccchlty of provid redints sholter
s 24 resctor wy the PE"51C° D;v*51cn meds RSCOSEETY &

i s % it should be locat d at T&-2, already used for
threce yeors : Consideraticns reso~ding itrained psrscrnel, shop
eqnipacent and the like mzde the decisicn in the a;-lr."ui/u, in glite of the
fect that the site was lecatved in Los Alamos Canyon directly bslcow the cccuriesd
Los Alamos Mesa*and that e serious accident would probably csuse earth and air

sheek with ccnseguent probstlz donger to oiructures on ihe lHese, and would alsc
precduce 2 cloud of redicective smoke enéd cust which might endanger the irhab-
itents on the Mesa.. The physicisis' calculations snowed that *he prebebility
of such accidents on both counts was rencis enough that Dr. Erzdbury decided to
go shcad with the rszctor shelier at Ti-2, This in turn invelved construction
of two other small pormencnt buildings for gusrd querters and stzndby electric
powsr, so thst a proxlmavely half of the site is now of permancnt construcition
end the remzinder could be made so withcut ¢oo grest an exrend_uure. Basicelly,
the question of whethsr the siic shovld remzin where it ;9, cnce the woney spﬂnt
angd dee aveé been diccounted, is that of whether ¢ not the
instellations there are still regarded es having a sufficlent degree of ssfety
by the physicists to werrant their retention in & spot eo clese to the main
contiunity funetions. :

_ bs One besic problem which will have fo bz solvad g2 Site
5 to continue as a pernaneat lecetlon ic the problsz of ths st viiich runs
kreough the site from west to east. A af&quly the soil on whic 2 med
wilding is situated is of en exirenc ;g poiouz aztwe end the 1o ool

2]

the vhole underside of ths eastarn helf of the bullding is mwere or
continuous pressure from walter which has sceped th“ou h frem the stream.

at tempt to meet this prﬂblﬂm hes already bssn made by deeopsning the siream
ightly and by taking steps to paterp;oof the mzin basezment of the struecture.
It is basically a bad coandition, however, and the cnly sclution may well bs to
provide elther a lerge culvert all the way throt gh the sita or to line the sides
2nd bottom of the siream with concrete go that no sszepage is possible. The
roruer sclution is prefereble im that it wowld px obaoly run to little mere ex-
pense and that it would also meske pcssible a ccnsiderable extension of the
driveway area which is now somevhet cramped by the lecation of the stream.

l W v cr
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3. T&-3 (South Mesa Site)

\
a. South cza Site is a grou xping of temporary freoem: structures of

r=o

i b of ik
extremely light construction tcgether with some prefebricated huinents, several

f
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¢221l megszinss, & fov ligndly febricated sesd cﬂ-ch:L ani cus 1lo
ives burning pit. The site vwes origirnally built for G Dlrielon on diszo
lution of this organization in 1945 was transferred to CGroup X=7 in th Explosi
Divisicn. It hos elvcys bosn uzcd for the manufeociure ang testing of detanitors,
this letter usually in such numbers as Lo amcunt to less than halx & pound of
nich erxplosive in eny one Tiring., The entire site is scheduled for bandonment

o7 lucoratory is completed ca Two Hile
ntially ueeless feor any furthsr purpese
g or som°*hwng of thzt neture. The lend

ent to the site, koviever, 1is cleared and relatiwelj level; and could
loaction for soma large technicsl instzllabion should rlunnLQ? studies

v enirebls for swech. A road gh the area will have to
t provide asccoes
n

hrou
[ 44 Z¥ power lins cening in
ns nzst for evnvust or
ar

zapr future on low

whenaver the propos 24 permencnt detonzt
kesa. The existing facilities ore ecs
other than perheps teaporary warchous
o uud adja
[

o
Omeze Site which is sched-

a, Alpha Site was construcicd as & test firing site for smell charges
by membsrs of G Divieion in 1944. Upeon the disselution of C Division in 1245 it
wvas transferred to ¥ Division and has continued to be usecd for its original pur-
pose, The maximum ckerges fired there amcunt to 200 lbs. .The buildings are all
of reascnably light temporary construction, consicting of .&fi’un dergrcund con-
trol building with periscops, a small work shed directly sdjecent to the control
tuilding, a hutzent used 2¢ a trizming bulilding, three szell magezines and a davi
room. Dr, Fromzn hes receutly asked that the site be considerzd permanent, bub
thic ghiould Lz ctudied in the lighi of the oversll plen,

5. TA-5 (Beta Site)

e, Bsta Site was constructed &s an sdjunct to Alpha Site in 1244.

t wes erig nelly used for slightly larger charges than #lphe Site, rapzing up
o) 600 ks

P
:ds per shet. In tre spring of 1945 the site was isproved and a fir-
was built scme 700 feat to the east just off the toe of the mesz, %o

u ed fer charvaa up to ons ton. Situated at the end of the wesa as it is,

< St?L“EL.eu at tiie site ere the eccuntrel building, together with
beck slong the road and a medium~-sized magasine,

's still in use and hes three basic disadvzntages: a. the typss
orred in tne course of the firing have causzd numerous voreet
ides of the mees, whieh is very nerreov al that
re recads whleh have bszen cut through the forest
cenew, r:c;rrent fires still pr=cent a very enimeard pretlem;
cd cn high greuw the air shock frcm the shote travels direcily
across the _ntervcnlnc 3/2 m11s and causes aprreciable tremors at the DP Site
buildings; c. again, bscause of its being situated cn Ligh ground, it is within
fragnent reange of the Sandia Canyon installaticn and persons working there must
te notified to seek shelter vhensver a shot is fired at Beta Site. From this

it can be seen that scme advantages would certainly accrue were the firing activ-
ities now carried on at the site to bz relocated either to some wide expanse of
meca land which could be cleared of brush and tress or else to & narrow canyon
which could lilewise be cleared and whose high walls would prevent the escape

of flying fragments. If this were done, the activities presasntly cerried on at
&1ipha Site could ccnceivably bz removed to tha present location of Beta Site and
be more happily accomodated there. If the road is used tc gein eccess to
Jortondad Cenyon, Goth sites will have to bs eliminated. 1In eny eveni, the Bsta
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Site locziicn nill regulre & coemplste retuld
sidered usable as a permancnt facility.

6. TA~6 (Twc Hile Hesa)

a. Trhe Two Hile Mesa Labeo
a8 & the post sevorel yeavs. It erig
instelletions sncb as buankers, together w
Ordncnce Pilvision personnel used it for iscellapcons test Tposes, Eineipally
in conncctlcn vith handlieg end +n5ulag of' hieh explogive. In Cetober of 1944
a
1
é

ory arvea has served several purposes
12y consicted of gomc reough field
th a control building ond shop.

a
- .

\v?
[ 4
Py
4
L

5% suncer some <0D' in dismzisr W cohs'ructcd t0 be thz scule wmodel of 2

O et PR 1 Cm Sren T ot - o . e
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c feo
opped sbout the t1n~ the saucer was con

nleted end it was nover used. In the
spring of 1%45 Lh° ares was ussd for the censtruction of a detonzicr testing labe
oratsry consisting of one main tuwlding and several te t structu
of concrete constitucticn, & numbesr of smnell me i bage
The 1eb building ezl test structure moy ccrta-bly b2 ecnsidered ctive
itice with dsteonators ere o ccatinue 2% Two Hils Hese. the
complete set of plzns has bzen prepared by Black and Veetich for the congtrucuion
of a permanent detonstor laboratery znd, sc far ez I knew, these plans are ready
for bids. In case a permanent aetonator laboratory is not built on Two Mile

Mesa, the area would furnish as good & bullding site for soms oither large tech~
nical installatdon as would South Mesa, again *elna clear of treses snd reletively
level.

7. TA-7 (Gomez Ranch Site)

a. Gomez Ranck Site was constructed in 1944 for some type of srall
explosives expsrimenis invalving redicactive material. I% consistad of & fraw
tructure of aboubt €00 sq. ft. floor area and %wo firing pits or stedia sbout 40!
in diaweter with earthen banks about 5° high surrounding them. So far as I know,
it has not besen used since the spring of 1945. It is e small iastallation and of
nc great importance.

8. TA-8 (Anchor Sits West)

a. This site was established in the fall of 1943 for the Ordrance

Divisien. IV is build neer zlict ves formerly the residence srea of Ancher Kanch
which was vacated only a short time before construction werk began on the nevw site.
The ceontrol building aitL ite periscope tower, machine shop, coantrel recwms end
etiendent magosines ore of ceoncreis constructica ond sre leczizd in sn anbailmentd
Bcing set as they vere in ¢ matural dreincge arec there heve, of courze, bzen

rscurrent trouo’es after storms with the catch basin and culwverts {illizg or be=-
cening clegged, with thie result that lergo quantities of water znd nud were woshed
doen into the site. This wes finally eliminated in 1946 b; e coanstrueticn of an

L
eerth dem.and diversion diteh just west of the site. This site i
ccnstruction and now that the drsinege troubles have bzen eliminate
sericusly considered as a permansnt location for some technical =
fer a rolocated TA-16 (S Site). In the fall of 1945, it was turnc
Explosives Division end has since Lesn used for varicus experimental work in cecn-
nection with the manufacture of certain types of higl explosives,

9. T&-9 (Anchor Site Esst)

a. Anchor Site East is a motlsy collection of temporary and semi-
perxzanent structures and was criginally a sort of catchall for miscellaneous

i . -
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experizents in explosives mamufecture, explosives test firing, and experimsental
X-rey work. The main manufecturing &nd X-ray facilities are directly edjacent
to the fachor Paneh read and the tegt ‘--lrr fecilities ere szvarel hundred yards
to the east in the open meadow. One firing site which concisted of an under-
greund hexagonal steel-lined pit with a heavy roof was originally used for re-
overy shots tut vas ebandened in the srring of 1943 in faver of a gimiler butb
larger chezber st Ti-12 (L Site). The oiher firing lecation, ccmmcnly krovn as
lax point,” iz st1ll in service, bul the concrete structure constituting the
coantrel room is now in danger of failing from repested shock and will shortly
be ebandecned., Thars is nothlng at this site worthy of being considerzd permanent
constructicen and the erea should be considered as gvailable for scme other pur-
pose. If it is determined that it ehz2ll continus 25 an explosivzs hondling erea,
the new buildings shkculd czriainly be located concidere tly further froz *the nein

10. TA~10 (Bayo Cenyon Site)

a. Eayo Canyca Site work was be~un in Beyo Canyecn i
1244 using two ¥4 tanks es mobile control rooms and personnel chs
the f;rlng. In the eerly spring of 1945 there wsre constructed: special
buildings for the rzdicactive chemistry work necesszry for the experiments and
b. & heavily bunkered control building, battery hcuse, magazine, and trimming
kuliding %o twe fir‘-: rzizntz, In the late spring of 1945 2 scecnd firing ares

vas ccnstructed, egein heving a control building, a battery building and two

n Serpienber,
lters
a.

-firing points. Sane thet tine several cther minor structures have been com-

pleted. The sits wes originully constructed for G Division and was turned
over, upon dissolution of the latter in the fall of 1945, to ¥ Division in
conjunction with & group of radio=-chemiste froam CiR Division. The indications
are that the tyra of experiment which hes been done hera will be continued in-
definitely as a standard part of the Laboratory work, and a permenent experi-
mental area of roughly the prescnt dimensions and with the present fecilities
or imprcved eguivalents will be necessary as far inte the future ag we can now
see, Because of the localion of the present site near the eastern sections of
North Nese and iedio Mesa, both of vhich will almost undoubtedly be sericusly
coneidered for either community or Laborator; installations, it would seem quite
ﬂoszibl° that Bayo Cenycn m:ght not rerain a suitable locaticn for ths precsent
t"pa of expsrimgatation, involving as it does the firing of explesive charses up
to 600 pounds in size and the utilization of extrem ely radioective socurces whilch
produce highly penetreting gemma rays. The generzl design of the firing points,
control tuildings end explozives hendling fecilities haes proven generally setis-
factory and with some improvement caen undcubtesdly bs uced vwhercver ths site nmoy
be reconstructed. The chemistry building and atiendent facilities have proven
very un:atisfccto*; and at the pres ent time are undergoing a compleie recesign
study by CiR Division perscnnel  with some help expected on the matter srcrily
from Black and Veatch. It is exceedingly unlikely that any final design will
result from this study In less than eighteen months to two years because of the
complex considerations involved.

11, TA-11 (K Site)

[

a. K Site was constructed in the winter of 1944-1945. It con-~
sists of two heavy concrete battleship-type structures, between the armored
ncses of which charges of high explosive up to 2C0 lbs. have been fired, a
combination control and laborstory building heavily bunkered, and a shop and
general purpose bullding also heavily bunkered. Back along the road leading
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to the site a2 trimming building and a mzgaszine
a s72ll moessire has been added st the site and
tlons have been effected. The site was corig
end vron its discoluticn in 1945 wes ass ig-e
used it for betetren work.

for explosives work if neces
cincr medificaticns it ma; d
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12, TA-12 {L Site)

a. L Site was constructed in the esrly spring of
cives Divicion and consisted of a stec2l-linzd hexagonel
v £i1led cover of bridge-liXs construﬂtzva vhich wes ueed T
y experiments. An open section of the mesa just east of the pit

nsed for several meaths as a more or less uvairmproved firing site for charges
up te 200 pounds, end in covnﬂction with thie work a hutment was set up <2 a
worz shop and two smell mezezines were in stellcd, togzther with 2 small AC
Giessel ucnv.ato s2t. The site was abazdcned by I Divislep in fp»il, 1046
snd hzs not beem used since that time. It is cur understéuding that X Dive
izicn has plane to vesctivate the site and to construct there ge.msnunt
leboratory bulldings of a size and nature yet to be determined, but presuncbly
in coh“ectiOJ with soms sort of explosives testing or experiment. Th=z loca-
ticn of the site is all right for a perzoneoant instellotion Po" thiic esord
cperation, provided the charges fired are relatively small = szy, up ¢
pounds ~ end provided that the erca is cleared of trece fer a reas
eround the site. Beczuse it is just ecross the canyen from TA-l 5
has no possibility of bezing used for the firing of large charges.

13, T£-13 (P Site) ’

_ a, Thiz site was ccnstrusticd in t

ists of & frame control building protect by a
ng erea zozme 600! e the eest. At the firipz e T
su"vﬂ*v"r", ons of which has been asltzred to prev
one side. These buildinzs were used for X-ray work in ccnnec

ol
[

d
24
=104
2

eal bii
lon with ex-
ccives experiments. The site was origirsally ceastructed for G ﬂ171:;o and
pon dissolution of the latter in the fall of _,NS, vas turned over te it Diw
icn. It has since been used for a2 variety of miscellaneous e"“—”im:nts for
#hich no cther site was quickly available, end as the result of =zhich a feir
encunt of radloactive contaminztion hss baen scattered or the chelfl eree lead-
ing down into the canyon on the mnortheest side of the firing erea. The inten-
tion now is to establish a working erea for trailers end a hutmeq* for certain
mockup arrzngements of the expsrimentzl eguirzent required for experiments with
kighly redicsctive sources which are actuzlly to bte performed at some other

lzcztion. The site io located on a brozd but heavily forcsted mesa end the area
should be more thoroughly cleared of trees and undergrowth 1f uhe site is to be
used permanently for any purpose. It is elso fairly close S &ite and if the

T e ermanent expl es manufacturing eres and expands o o
letter bDzcomes g permanent explesives manufacturing & d ral further t
the ecast, F Site may well tecome tgo close for comfeort and have Lo be abandoned.
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neite oo Y Nirieiar vork dn tre 7211 of
1344. numbsr_of s5ps zsd bulldinge for close cbeszrvatlion
rc;k on Sm plesive chargss incltéing 2 cloged *ha*bu-. &1 cren chamber,
"911 tedivm with a centrel firing point, and ceatrol ualldings end rooms
¥ the together vith soveral ezell megenines, Vrimming buildings end
uce of e dsvistien from specifications, the closed .amber.
211 harges huad been Plred in it. It was
£ en 1ittle further vwse. The open cham-
in ti1l 1n use., Located on the far side
2 site lccation still cseos adcguage
ex 2 new employed. All the buildiags
oT 1 havs to b2 comp lc tely rsrlzced for
TRy, '1 S A s ropard weuld
he site a 5% @ ztion end then
=i Figinal site ‘kon the nat ene is occuplsd 2 other hend,
it is ccneelivable thst the work dons st Q Site couid rezdily be combined with
vork now doue elsewhers and 8 larger firing site with btetbler ceatrel ficilities
established for' several types of experimcntaticn, each 6f whick involves the
firing of smcll cherges. There are seversl placts oa the laad leading Lo T Site
where this could be done, provided again that the heevy fo“est vas cleared away
sufficiently to meke & good sized operating area free from the danger of forest
fires.
i
'15.  Ta=15 {R Site)
a. Tke first installations at R Site were completad in October,
1944 and consisted of a cenlbrel control building and lzborstory with zsveral
firing points, a trizning building, and = couplc of hutmsnts end szell naza-
zines. Since thet time numerous additions have bosn made, mostly verious

i

i e

types of tarricade ot nex firing sites. T?e site was criginzlly assigned to
X Divisicn

isicn, tegel
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wss later trzasferred to ¥ Div-
ate in 19/6 gensral ceaversetions

betwsen tr;; of{ice, the Director’s office aznd the ¥ Jivisica pscple resulisd
{ cnsidered the permanent leczation for
vy ap to eg mueh as iwo tcn
ing cootzol chomiars sal &
unﬁa:grcu_d timbes c.“t;ol
building have beer completed. & new cutting building is undsr consiruction

et the momzat sud s new permszent mogezine is in the hends of e C. Kruger
Co. for the making of contract drawings. Generally gpeaking, the R Site area
still seems to be an ideal locaticn for the purposes to which it is now bsing
put, and the Plsuning Greup should ssriously consider keeping it so. Tith

proper layout of facilities it is coacoiveble thst ag msny as four or five
seperete Tiring points could be ostablished and used at the ssme time, work-
ing from a central service and magesine aree. Two bad feaztures of the present
instsllaticn, vhich should be removed, are the two firing sites directly ed-
Jacent %o the road leading to the lerge scele firiag point recently completed
2t the castern end of the mesa. Uith as much srace as is available at R Site,
thore iz litile excuse for the psrmenent installation of firing cites dirzc

ly alongside the main road. UNCLASS”'IL'_D
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6. TA-16 (5 Site)

te was ccneiructsd earl; 1344 and coneiztl of £in

team plant. Sin tben the site has bsen undsr practi-

rnsion, more er les digﬁifi ed and delirncated under the

n, 83 Exrpanc 1 end S Expansios. In ths courss cf these

the tote r‘&nr to includs scuz eighty build-

and uses Per all explesives m—;u-a”tlxe storago,

Rc" ttably £ the site is of temporzry {reme

nely unsui e s & warrmenspi emplosives

arca B3 2 b, Feverzbly and unf‘vora'ly

cT nf’xv T rroven suffieiently large for wre

o Yo ius p.u it size witheut aiiiticual forach cluarin;. Sacwld

in this ic atlcn end be expen i lorge emcuat of

1ng would be nscessary. On the uafa or_olﬂ side is the feeb that 4
thin ezsy fﬂl?:ﬁ; distence of S #4 and reprcsents a

ie cebotours, in 2 pa{azine Arese A and

abotetr by brcoaking
cn ior desrrnctive
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17. T&-l? (X Site)

a. X Site censtruction wes requﬁsted early in the faxl of 1944
and was to be used for expension of Z-ray vork on cxnloslve experineats tham
veing carried cn at Anchor Site Esst. The work was cancelled sterily sfter
construction be;an and the site bas no% bLeen used for any purpese gsince thst
time. I is dubious if it cen be used feor euj rthing, inesmuch es the vater
line from the Pojarito waler sourcs wed t of thz Azchor Rench grsa nov L23ses
close by.

18. Ta-18 (Fajarito Canyon Laboratory)

- e. This sres woc developsd during 1944 for G Div
{iring roints being estatlishs 3§, one for sucll cherges of €
the mest wing of the canyen, a second for cherges of several
ecch inm the scubh wing, eud o thizd for testing ghorgss wp
enst wing. A heavily bunkered laborailory %as buils &b the of the
two canyons, «nd a trimming bu ilding ‘and magezine comstru cted bac along the
read toward Anchor Rench. During 1S45 severel storage hutments, two magazines,
a cerpénter shop, snd an underground battery bai‘m;ng were constructed in the
central erea, and considersble slteraticns were mede in the second firing

point, meking it suitable for the fiving of charges up %o two tons in size.

Use of the site passed to ¥ Division in the fall of 1945. Early in 1946 a

26* % 40’ addition to She central laberatery building wes conctructed for
integral aossembly work involving radicact *ve ma*erlal. In the spring of 1947
the pe rmencnt Integral Asasmbly B"i¢n-rv vas co:plntOd in the nort:y wing of the
cznyon and the area was ehandonzd ac 2 iccasion for explosives expariment. Be-~
cause of the isclation of the cite it iz idesl for integral assecu b;y work end 1
feel it should centinue to be used for that purrcee. A permanent lzberatory

building should replace the present one and the other tempcrary siructures be
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19. TA«19 (T‘"eu Gate Labkor
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a. This emell site, cenzisting of one frame leborctery building
2nd & slorsge FAuuc",, wes construcisd in u*e cummar of 1844 for the use of
Dr.»Sevre, who needed en lsclated spot for exsceving experimentzl work cn small
gourees. Lecaues of the rush in which the consiructicn was czrried cui, the

ite wes locatzd just east of the Project boundary, as indeed was Pozt Cne, the
eazst gate to ths Project. ¥he past im0 years the site hes teen used only ugpon
occasion by thc Fiysicsc Division. The dispositicn of it regnires no graset
rush, znd it mey well be thet upcn itz dsmoliticn no replscement will be re-

quired,
20, Ti~20 {Sendis Canyon Site)

8., This explosives field test si b was built for G Divicicen in
the spring of 1945, Installations consisted of & laboratory end ccnirel
bailding diaceqt to-a firing pclnt for charges up 4o 50 vounds, tso "Dumbe
metal vessels for small reccvery shois, a smpall megazine, a trimming butment,
erd an Lnaurwround pit with a metal mesh cover (vwhich failed after the first

L

few C;;t,) for lerper zooovery (:c 5s. I fpril s 22 mm g6 sctup, together with
a cceond megszine cnd & swell workshep, was consiructed in & side canyon to re-

place s similer gstup previously installed in an armorsd room on the scuth cside
of Building B in the Mein Technicel Area. The site was ascigned to I Division
in the fall of 1945 znd since then has been used for a miscellany cf experiments
without mueh chzange in the originsl installutions. The canycn could bLe rceched
by & proparly censtructed rezd from lne mesa lénd to the vmest, end the nceesssity
for using the Route #Y% aprrr*ch thereby be obviszted. #£11 the ccnstruction is
vemporary in nature and will have to be replaced if the site beccnies permaznent.

&

21, TA-21 (DP Site)

e, Tnis iﬂpﬂ“tant site was cﬂnc'ivcd nd built durinc ihs spring
and sumzer of 1945 for mejor chemlcel and metellurgical work. At that time it
consisted of ten major structures together with tmenty—odd maller ones. Leter
e conercte vault and several other meintenance and stcrare bulldings vere conle
structed., This eite 1s the nsersst thing to & permanent workins area new uvsed
b) Lhe Lakorztery, and with replecexment of several {rame structures by firsrroof
ongg can he zmale completely so. lost o¢f the plzuning werk reguired vill be in

22, TA-22 (TD Site)

» O Divicsion

a. This site was consiructed in the summar of 1945 fo
s V 8ite. I con-

es a center for the hzrdling of specinl essemblies, replacing

sist £ tvo prefabr cated stran steel bnildings, two large {rame megacsines

{= cade d) and one me"cved ranch bu;lclng. lnc essembly work was trans-

ferred from Los Alawmos in 1946, and the site has since besn used by X Division
4+

)
[&]

tional storage area for high explceszives,

23, TA-23 (Nu Site)

a. Tris firing site was constructed in the spring of 1945 for
X Diviecion, to relisve the crowded f{iring schedule at "Tar poiat," Anclor Site
d ! r
UNCLASSIFIED e ——
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‘East. Up to & chort time ago il was used for cexera wors oub is iwow Leiag re-
eguinpad for X-rey work, still in comnscticn with high explosives exrari inenta.
tac cavilesLip~type COnur e structure ot the firing woint may bz ceonsidered
permanany, but the coatro ding, mageszine, and sr2ll lzboratery zre rot.
Ti:is site could well iecke eater Importance, and is not tadly located.
Declcions mede regarding 1 heve ic b2 in conjunction :1th these regard-
ing the other firing sites in the game vicinity. : )
24 Ti-24 (T Site)

e. Thig site, dircctly ad eeend on the nortn to S Site, was con=
otructed in the fall of 1944 as & szrvice area for ilo {-tay °yhfﬂ“a»;cn of
kigh explosive eharges. & yeor leter a lerge storzgs :agazi1e vas constructed
and general alisrations and additicns made o the mein laboratery building and
the soversl hutments, On November 12, 1,46 a fire pllegedly re:.ltlnf fron
frpveopar viring destroyed the center reriiecn of the 1abo?atorj‘building. Ths
lztier was cubscquently repaired with comsiderable improvemenis during the
spring of 1947. 411 buildings at the site cra P d will eventuslly

b
e .l N
have to be replaced. 4ny dscisicns as to the rebuilding of the ares will have
te o tied in with the plens for S Site. -

25, Ta-25 (V Site)

and now essentially an

a. This area. having two main buildings,
intezral part of S Site, was ccnstructed in 1944 for expsrirentsl work in con=-
nection with special assemblies. When this work was transferred to TD Site in
1945, the site undervent exiencive alteraticns {deleyed scveral weeks by a
fire in a newly constructed secticn) te £it it for § Site process work on ex-
plosive chargass. &3 ic tho case with TA-24, its fate zmust be settled elong

vith thet = & Site.
26, Ti-26 {D Site)

s, onetructad in the summer of 1946, consists cnly cf
a ccnercie storage vault buil* for C¥R Divisicn, plus a small sentry opuilding
aad gusrd tozer. Locaited about 3200 yards from Pest I, it has recently been
subjected to criticism from the Security People, and will rrobebly be replacsd
by a vault elseshere, after wiich we should be sble to turn it to some new
purposa, as it is certainly permenent in nature.

)
(o)
tmn
1
s
(6]
-

27, TA-27 (Gamma Site)

a. This area wes criginallv vsed for field testing of H. E.
essembliss and was the third erea ncted in the Pajarito Canyon censtruction.
In the fall of 1945 it wes considerably improved for the use of G Division in
test firing of twe ton charges, and rena:ce Gamma Site. A&fter bsing in use
for several months, a feulty explosien sczttered unburned K. E. for a consider~
able distance up and down the canyon, subsequent to which the arez was isolated
=ith protostive fences and ebandonzsd. A thoroush spraying with oil followzd by
erniqg would seem to be the only feasible mzthod of rendarlng the area safe
for use egain.

28. TA-28 (Megazine Area A)

a. This site consists of five rermenent magazines constructed zs
rart of &he 83 cexpansion on the icolated mese directly south of & Site. If
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perly fevced end guarded, ;t ccuid be 8 gocd ;;z::ne ? instsliation, but it
is too close to Route f4 fox onfort.

29. TA-29 (Ysgezine Area B)

) a, Thig area en abandoned CCC Camp dirvcelily edjza
west gate of the Project &t Route #4, in which two pﬁrnJ“ ent nag

censtructed in 1944. DBoth ers still used by S Site.. The area can boe-reached
by anyone who ceres to cross or crawl through a cattle fence alciag Route #4.
IV chouvll ve ziondonsd as soul a5 pogsible rogsrdless of the fets of § Site.

"J 6)

30. T4-20 {Electionics Tesi 4rea)

is small sits consists of a single hutment erected in tﬁb
spring of 1945 cn the anho; Ranch Rosd at the interséctica with the Pejarito
Canyon Road. It is shortly to be removed. ' '

31, T&=31 (East Receiving Yard)

‘a. This area was set up for use cf thz Hevajo V Lines in the
summer of 1845 with the censtruction of a roofed receiving de Since then
four other buildings have bsen added for gemeral wai rchouse and salvabe %ork.
All are temporsry. Any rlennlng regarding this zres will of necessity have
to tic in with the overall piens developed for the Tech Prpcurement Group
operztions. ’ '
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- I. Laboratory Organization

A. Tne Laborstery Directer, N. E, Eradbury, is
g he University of Celifornia,
wiiel ingtitutica is ths Technigzal Ceatirazcior at this Site. The cnly itvwe facets of
LeYorateory opsration whielr are nct under his contrcT gre: first, ¢ szndling of
Fztent natters ty ths Patent Advisor, who reports directly te vwashis n, and cec=-
ond, the hansling of the business matters of the Project by the Euziness Manager,
who is directly respornsible to the Rogents of Califernie for z=flairs relalting to
szlaries, weges, travel expenses, &nd the like, A1l other matteres are the 31rect
veepensibility of th: Dinceter, but are somstimes cquzlificzd by dirsctives from the
A C. Security Divicion as to spscific methcds of headling, 1as=ificaticn, ete.
Thie Directeris office has e persconel of 4 and occupies 1430 sg. ft. of office
space in Suilding A&, Té-1, plL"' scembly rooms tetaling 472C eq. ft., a totzl of
6150 sq. ft. in alle The design flgure for future confcerence and assembly rooams
should be abtout 10,000 sq. ft.

eld perscnslly responsible
t i

3
i

n

’,‘

B. The ! ssociste Directer for Administration and Services, Lt. Ccl. 4. F. Betts,
reports to the Director and acts for him in edministrative matters. His office has
a personnel of 7 and occupies 1400 sg. ft. of office space in Building 4, and in the
future will requirz perhaps 2400 ag. ft. ”he Adninigtration and °ervices Division
has the following groups:

1. Group A-l uncer Loris Gardner provides all necessary services required
Gy "tbe rest of the Lebeoratory im rhotegrarphy, blueprinting, photostating,
rimecgraghiing, snd other forms of multiple reprcduction for drawings or
docuzents. At the present tims the Group hes e parsconel of 16 and is
oceupying, under very crovded conditions, 3430 =q. ft. of space on the
first floor of Puilding T, TA-l. Since the Group is purely & service
crgenization, and the majority of its work is done for the Dccurent Room,
tke Central {ail and Records Group, 2nd the various drafting rcoms, it
should preferzbly te lccated in the Eagineering Division cffices of whick
it will be made a part. In any event the Greup will neod about double
itc present space slloimen%, or 7400 sq. ft.

2. Grour A-2 under J. V. Young is respensible for the hendling of &1l psr-
scnnel maiters for the Laberatery. In this it works clessly vitL the
Business Cffice, The Group has a psrsonnel of 51 and cccupies 4300 sq.
ft. of spzce in Building P', plus 1230 sq. ft. in P! Annex. It will
‘shertly acquire zn additionsl 200C sq. ft. of floor space in & proposed
eddition to the rnorth end of Building F', making & tctel of 7580 sq. ft.
In considering plaens for permanent occureancy for tris Greup, scme consid-
erstion will Lave to ba given to the u6°1raui-1hy ¢f zaintaining an
office for it on Los 4lamos fiesa after the Main Technical Area has been
meved to South tesa. This mey orf may not prove %o bz necessary, but a
rarallel can be fcund in lrs, ¥cKibben's office in Santa Fe, nhere Fer-~
sonnel meke their first contzet with the Laboraztcry. Alsc tc be ceonsid-
ered is the possibility that its operations may te merrcd vith those of
the Zia and A. E. C. perscanel offices, but for the time being, E0C0 sg.
ft. mey be usced as 2 design figure.

UNCLASSIFIED

=1, .Tt!“frwrk)ﬁ”/

-3 -



£

#

UNCLASSIFIEDEEE

v G. k. Schultz is responcible for provid

Greoup é-3 unde ing ell the
necezsery technical shop services required by the Leboratory: machine
£hop, tcclmaking, s%eet"*? 1, heat trestment, foundry, rpattern mzking
and glessblowing, as well as “the supervielon of contrzet work cn na-
“ekinne, couinmant end eurplies of a techaical nzture vwhich-are either
purchased or manufasctured to order ocuiside ithe Laboralery. Tiis latter
function has resulted in the building up of &n Engineering Section under
R. I. Howes, which also does miecellaneous jots of design work and draft-

ing both for general use and for work wkich is goingz into the shops. 1In
tire futurc c:g"ni:etLOﬂ ef the Luberatory, Group 4-3 will be irunsferred
to the Enginecring Division, The Group kas a personnel of 14% aéa
occucics €2,000 sq. ft. of epace in Buildings B, C, V., FP, KT, R end ¥
in the ¥ain Techalicel Area, while also provicing personnzl for the
Graghite Shop in Sigme Building and for several small gadget sheps main-
tained elsevhere for various tschnical groups.. Space for the Croup's
rermanent occupency should preferably be under one roof for esse of ad-
ministration, again with the possitle excnpticn c¢f the gadret shops noted
above which can more conveniently be placed fear the cperating labora-
torias of the groups which they serve. Unless circumctances change rad-
ically, a building of 100,000 sq. ft. should prove auequate.

Group A-4 under E. S. Allen is respcnsitls for tre prGCLram:nt of all
iteme required by the Labcratory, from office staticnery and supplies
through to the most expeasive and complicated of techniecsl apperatus,
together with the maintenarce of stockrooms and warehouses, and the keep-
ing of properiy records. At the present time the Group has a persconel
of 190 and occupies 2000 sq. ft. of office spzce in Buildings P and P!,
together with some 1S warebouses totaling 91,5C0 sq. f%t. located in TA-1
and TA-31l, plus 5 hutments for chemical storage =t T4=-21 totzling 1300
sq. ft., for a grend total of 101,800 sq. ft. In planning peraznent
quarters for this Grour some consideratlcn will have to. be g*ven to the
receiving and shipping problem. If & permaneat aceess rezd is built

‘from South Hese dorm through Sendis Canyon or ¥ortandad Cenyon to State

Route #4 or to the pessible reil heeding which may be constructed near
Route #4, it «ill probably be advisable to have receiving ard skippl
facilities built as fer to the ezst as fossible on -ouuh ifesa and pcsui-
bly the warehousing as well, wmherszss the Group offices zad sicck rooms
shonld be placed at or near the entrance or adninistrativo center of the
Technical 4rea censtruction on Soutt Mecu for convenience te the rest of
the Laboratory personcel. Ceveral specisl problems will enter inte this,
such as provision for metal stock used by the fabricating shops, glass-
viare and chemicel stock used by the verious laboratories, and electronics
steck used mestly by the Electronies Group in P Divicion. Also, beczuse
of the unpredictable vagaries of month to month procurement resulting
froa the instituticn of special research or development pro;rems without
muck pricr notice, considerzble epace should bs left in cll of thkis
Group's instzllaticns for possible eyp&ncicn or alteration., As an esti-
mate, however, totel space regquirements should be abtout 120,000 sq. ft.
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Group &-5 under K. C. Eill is chargbd with the h9n57117 of mainienance
and constructica protlezms fer ell cf tlie Lz Lu.huv-; crespt TA-14 (S
Site). I% furnishes eaginesring adv1ce, makes working drewings for

minoT construcilion Jobs; forw rds znd follese th?ough en maintenznce
end constructicn jobs; keeps records of spece occupied by the other
Leboratory zroups 3 &nd in general furnishes engineering liziscn between

the b-bD‘auL”), the maintenaace aud conciruciion ceairaeters, and the
4s E, C. GOperaticns Office. Formerly the Group wzs rezpensible for the
creraticn of the Teshnical U'sintznence Chove in Fuilding R, zzd since
the Nanager has indicsied his belief that these maintenznce a-ilvities
SLGJlO eveniually be rectored to the contrel of the Leberetory, it is
righly probeble thet Group A~5 will agzin resume respon sihxlity for
them., Here zgain, e&s in the case of Groups A-l1 and A-3, the Tech
HMaintenance Group will find itsslf part of a Laboratory Engineering
Division bty the tine this comes to pass. At the present time its per-
sonnel numbers 17 and cccupies 3100 aq. ft. of office and drafting room
space in Building B, TA-l, but the pessibilities as noted above mey well
mezn an eventual pcrso1nel of severzl hundfed end much enlarged srace
requirements. &s in the case of the Procurement pecple, a gplittlng of
spsee cccupsney will probably be necessary, in that the mein shop area
should te situatcd near the mechine shops end the warehousing erea,
whereas the offices and drafting rooms should ve in the adninistrative
center of the Main Technical Area for convenience to Lsboretory person-
ncl, &lso iavelved in the office location will be convenience of rela-~
tionship with the A. E. C. Opcreticns Office and possibly with Archi-
tecte~-Engineers and ccatractors' offices. These lattcr will probzbly
be situasted wholly or in part ocutside of but immedihtely Ldjacent to
the eatrance to the Hzin Techiniczl fLrca on South iesa. Fer dooizn pur-
poses, a fair estimate of the Group's requlremﬂnus would be 6000 eq. ft.,

.not counting possible shop needs.

Greup A-11, the Business Office, under A. E. Dyhre has the responcibil-
ities noted clove. At the present time it hes a personnsl of 28 and
occupies 3400 sq. ft. of office space in Building P'. If its present

uacticns asre retained unimpairzd with possible slight additions, it
will require approximately doubls its present flocr epace or €300 =q. ft.
feor efficient operation. Howsver, ghould the Project ever chenze to
eingle contrector ope: ation, the Eusipess Office vould expand enormcus-
ly, as indeced would all other sdministrative functions, since most of~
the ‘work ncw bandled by Zia Compeny would bs lumped together with that
now handled by the various Laboretery administretive groups. The loca-
tion of this ’*cap’e pcr anent quarters should be in the administrative
center of the Technical iree on South Kesa.

Grovn A-13, Central Mail end Records, under G. S. Challis is reSpcnsible
for the hardling of all incoming and cutgoing Laboratory ccrrespondence,
telegrams and teletypes - with the excepticn of these for the Fetent
4dvisor and the Businecss lsnager - as well as the managing cf the
Directer?s files and other centrel records. At the present time the
Group has & personnel of 27 and occupies 2680 sq. ft. of office space

in Building A. Its permanent cquarters should be closely edjacent to
theae of the Director's cifice im the Technical Area cn Scath Hesa, and

it m2y well be fessible to esia; ;F? ge vault for the Directorts
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files and other documents in the btasement of the centrsl administration
tuildipg, with elevetor or cumb veiler ssivics o vz cllices alova.
Cert:znly this would lend & greater sceurity, theough perhaps.noi as
much convenicnce as is the case now. Thoe porseomzl roil hendling fecil-
ities, whieh now take up 1000 sq. ft. of space, will be elimineted by
the =nd of 1947, but will probably be egualed by the incresse in veult
requirenents, so thz overcll G*c"n reguirenente will rezzin ed about
the present figure or a llttle. hlghex, say 3000 sq. ft.

8. It is quite possible that all the administration and office activitias
of & Division, together with the Director's office, and possitly4the
lianager's office, can be housed in & single tuilding of two or three
stories necr the enirance to the Mzin Tech Arca on Scuih Kesa. The
building, es previously notzd, should heve adequate storage vaults and
other handling facilities for meil and documents and probably for tele-
type and telegiraph communieation., Coansidering future developments,

radio and tzlevision requirements shculd &lso be ceonsidered, Aes will

be the case with other office buildings in permanent censtruction, the
mest of the building should be of steel, cencrete and masoury, with all
general offlce sections divided up by standardlqed metel pertitions
wkich can be eltersd at will, end with typicel coler schemes inpcsed
thst will permit frequent a2ltersticns without the ncceszity of rpointing
gnd repainting. In or close to this centrel structure there should be
& caigteria or vesisurent of sufficient size to hendle tkesz persons
vhe prefer %0 eat ore or more meals at the Laborztery. 4lso in or near

. %o this centr:sl a2éninistrative building there should pzrhaps bc located
the offices znd other functions later to be discussed under D Divisicn,
suck s8s the library and document room.

C. CLR Division under Eric Jette is responsible to the Director for 211 necces-
sery research, dovelopment and production work reguired by the Latoratory in the
{fields of rere“al chepliciry, radic-chen istry, metellurgy and refractories. (The
Division is not rcspon51ﬁle, however, for the chezistry of high explosives, which
is under X Divieion.) The Division offic e, plus its associzted service secticnms,
hes a personncl of 83, will have 105, ernd occupies 50,170 sq. ft. of space.

i, Groun CiR-l under C, F. Hetz is primarily a service grour recpoucsible
for the running of whatever analyses are nceded by other Leaboratory
groups. HMethodologies employed reags from ordinary qualitative analysis
to speetro-chemical anslysis. The CGroup has a perscnnel of 24, will
eventually have 34-39, and occupies 8490 aq. f£t. of spsce in D Eallding
end its smaller satellite struciures.

2. Croun CIM~2 under J. F. Lemons is recponsible fer resezrch and doveloo-
cent ir gensral chemical methcodology. The Group has a personnel of six,
will eventuelly have 13 to 15, and occupies 2170 sg. ft. of space in
Building D.

3; Croun CiR-3 under D. T. Vier and ¥. G. Bcrman is reeponsible for the

REecessary cneniot“v work in connec '10 th tke dnv,lopoenu end nznufec-
ture of “urchins The Group hac a pe rcounex of 25, will keve 32, end

UNCLASS;FIED TR ET

1]

*

'



£

Lo

LV}
.

1¢.

invs 7viﬁg the handling of U-235. Th
)

) UNCLASSIFIED

.,400 sq. ft. of gpzce eb TA-21 (DP Site). This

4 ir cluﬂea
the whole of the East DP trca ipcluding the exhauet

filte

B under R, ¥. Spence is rsspousible for the radio-chemistr
vegoired Ly the Im,crstory,ﬂnot se mueh in urcnium and pluteonium
cnenistyy sz in tha chomislry of highly radicsctive icoltopes of otlhee
elomsavs, The Groyp has a parsornsl of 36, will Lave 56, snd sscunies
13,250 sq. f£t. of {ypace in Buildirngs D, D7, H§ and U in Ti-1, and the
Chemisiry Building at TA-10, (Ezyo Canyen), tegsther with sboul of ecre
¢ land gt TA~10.0 A porticn of CiR<4 psrscnncl %ill be esporzies some-
tims in Zasc %o ferm @ now group, (KLi-10 nic e 5ot
cver responai ty for tae T4-10 chomisivy
foon U4 ot effscet the total pereonn A
given.
Greun GT~5 uwader &, S. Coilinterry Is rospeasibls Zor physice-maiclluzgy
studies in conacvtion with the basic propsriies of the rare ncials hup.
dled at thie Lsboratery The Group has e perscemnel of 9, will kave 17,
and occupies _AOO sq. ft. of space in Building B.
Group CiR-6 upde ng of U-235
into various r L ¥ gTours,
tc::t“*r w:?h tnet! guire T the onnldy of rafrac-
terige, plastie, ,‘nt—*cd carbides, and other speciel fatricatced iveams
reguired by uhe Levoratery greoups. The Creup hes a persoanel of 31, will
bave 42, znd ccecuries 13,,v0 gg. £%. of spmee in Tuildine Sigme znd its
fowr emzll satellite ctructures in TA-l,

n
Group has 2 ;ArSOnnel of 40, Flll
Spzce

3

- = PR

in Buildiazs T end i, Ti-l.
[

heve 31, and occcuples 3200 sq. {t.

vnder E. F, Hammsl, Jv, i= recponsible feor metel rhyesles
cl"ing the Lshavicr of vzrileus metals urder exirems conditions
ture znd pressure. Ths Oroup has 2 personnel of 3, vwill heve
upies 3250 sq. fi. of spsce in Euildings D zni ¥, thiz latter
occupancy includ ing the use of the hish pressure ges equipmsnt znd 5as
liquificaticn equipment vhich is instzlled there.

ponsible for the processing of

Croun CiR-1) under F. ¥, FPittszan i
plutoniun in sll its cstages

o in T&-21, (DP Site), ¢lilizing

er
TOuUp ha° a psrscanel of 50, will reve
53, &nd cccupies 23,60C sg. ft. of gpec

e

-
r
escentially the entire west arez of t
c

3

he site, w1th the excertion of the
five storsgze ruiments zcsigned to Group A-4, the spses szoigned to Zia
mzintenance pecple, the warehcuse and peintenznce offices sssignzd to
the CiR Division cffice, end a emzll erea rescrved for the CPR-12 CGroup.

Groun CITR-12 vader Jomes T“l?by is Tecponsitie for the health sufety
aerﬁcus of the Division werk (ecsentially the seme rcsp nviLiTit thet
the Beczltr Division urder Dr. Bempelm or ihe

“‘ﬁ’ﬂ‘. Thz Group hes 2 rerscnrel of 34




11.

12.

13.

4550 s3. ft. of space in Building D =znd its satellite struclures,
together with smull spece allctment in the varicus other CMR Division
properiies,

The work of the Divisien takss plece in four main eress. The first -
cne iz D Duilding end its eight assccisted gmoller ciruciioss, DL
througk D8, in 1A~l Replzcemsnt of this tuildiny group cones :izh on
the px;ority list, but it will require such speeciulized design trect-

rent that no discussion is in order here.

The =scond nein area is Sigma Luilding with its feour smzll add iTionel
structurss, Sigma 1 through Sigma 4, uogethnr vith the adjecent g ph-
ite Fareﬁous-, which acts as a scurce cf supply for the grephits shop
in Sigme Puilding proper. In this-erze is cerried out ths fab“zchuion
of U-235 into various shapes, togetler with the recezrch and develop—~
msnt work regulred as backgrcund for thkis work.  Here also is dane the
fourndry end fabrication work on normel uranium - usuelly termed "tub-
allcy™ in Laboratory parlznce. In cther séctions of the huilding are
the grarhite shop which is operated by Group 4-3, znd vhich produces
ell the graphite molds and other special pileces required by the
Divieion as well as some of the machrined graphite pisces required by
the Fhysics Division, pluq several shops and laborziories devoied to
development mzthods and nenufacture of refrectory items, crucibles, end
the like, Som=2 gmall gervice work is slso dome in mz aTIOg“ iy phys-
icel ﬂst1r- aid in the ranvfucivre of many items of special plastie
co~p051t10ns. In the necar future we contemplatc the erection ol & lerge
cddition to the west end cf Sigma PFuilding, vhich will be devotied elmost
entirely to development and producticn work on T=235. The cost of this
addition vill probably be of the order of & hzlf million dollars, but
it is needed immedistely and the Director does nct beliecve it fezzible
that censtruction of this periicular building should suxit the mzin re-.
construection work for the central technicel ereca con Scuth llesa. Flans
for trkis will be submitted shortly through the ususl channels. Once it
is complete we can afford to make Sigma Building operziicus -the last to
zove to -Scuth Mesa, :

The third mein operating erea is DF Site. The slte is & gompleis itsch-
nical layout of some 35 buildings including e lzundry, steam plant,
vault and several service shops, in nadltlon to the office and lzbara-
tery tuildings. The plant as originally designed utilized 2 rel_tively
cumbsrsome method of prceassing the work wtich had to b2 eccompliched
in the West iree, and many improvemeats since effected kuve baern and
ers centinuing to reduce the workins space nccesssry for the tasice
plutonium fabricating processez., 4s e resuly, ce

plant havs grhaually beccrie availeble for a351gn7
Fo; excmple, a pOzL‘On of °L11d nL 3 in tbe fest !

g o Ay
in porticas of the

J:L.L

.eqt to other groups.
rea is now btaing re-

4 already

iel ccunting
vault. Ve can expect this precess to continue ac the ie woo% crig-

inally essigned to the site gredually requires less and less spzse lor

its fulfillment, althourh development work will ccentinue to expand into

i
i
raﬂ"ested, will be built at one side to be Lsed es & spe
b

some of ihls space. the Zact Arcc the situeticn is notl quite the

o, TR TRy e
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same, FEere the vork, & highly specialized wurchin® process, is besie-
ally a suell baich procces, end no way hes yeb boll found to einplify

i¢ that less space will be required. The nature of the vork also pro—
Auces a much highsr degree of conteminaticn on flocrs, wells, gcuirment
and clothing than is the case in the Lest Area, and grester working
spzce must be a2llowed for ezch person ezployed 1n the technicel process-
1ng. It is extremely Gubious that eny reduction in the space required
‘cca be effected in the forescesble future. In gencral rele slte,

A Sy LI P ”~ O L A .
speluding boih the Dast and weth «3acl, is

n
a rermanent naiura. Tnteriors grce heevily plec )
cen be frequsntly decontsminated to a reascaably se scfcetory asgres.
Equipment which boeczes 290 highly coatezinatad must b
buried or otherwise disposed of. The same helds true for exheusd veati-
lation ducts which will probably heve to bz rerlsced from *tims to tine,
but since thess are mounted on the tuilding roofs er cn trestle verk
outside the buildings entirely, this need cause no grest complication.
In foct, some work of this nature has alrezdy been sccompliched at DP
East, where the originel exhaust risers from {ndiviguzl lab hcods have
peen replaced with stainless steel risers. The only basie dravback to
considering the sits psrmanent, once the Mein Technical Area has been
moved to Scuth liesa, is the feet that the cnly possible road ccnnsction
to-it will of necessity lesd through the center of the conzunity. Pes-
cibly this one objection can bz avoided by extending the T4~-2 road in
Loz Alamos Cenyon on eastward past T4-2 to seme point opposite the DP
ins%allation and there constructing come type of gceble car inclice or
elevator up to the site itself, so that all handling of ective materiel
of apy kind could be dene by meens of this meckenism, recther then hev-
ing the material trought directly into the site ghrough the cocmunity
by truck or sutcmobile. The comsideration is cceriaiply worth some
thouvght, irasmuch &s gomething of the order of eight million dollars
hes elreedy been spent eon the site. ' N
14. The fourth area of oreration for the Division is at Bayo Canyon where &
gmall section {eoca to bacome Group CIR-10 as no%ted etove) handles the
rodic-chemistry connected with the extremely active scurces which are
required there. Tnis sestica aluo ulilizes soic leboratory and ¢ifice
space in Building E in the Maln Tecbnical drea. IV is guite protctle
that all or most of this type of redic-chemistry work will bts centered
at the technical area vhich must be tuilt te replece the Deyo Conyon
Site, probably about two years from ncw.
v i
15. Considering the Division operations as a wtole, the highest priority
vork at the mument is the Signa Buildinz Additicn. Second is the pre=
liminery design werk on a replacenent for tre precent D Building and
3vs smaller satellite structures. In all probsbility this new chenistry
puilding should be the first to e completely designed and arected as
pert of the permanent South HLesa installation. Trird in priority is
the re-~Gesign of the Bayo Canyon ctemistiry process building and equip~
rent noy vnfsT QY as & responsibility of GIR Divisien i%sclf, end which
will probebly be given to 4. A. E. for eventusl coatract drawinzGe
Fourtk and much fucther dewn the list 1a priority are the generel im=
provencuts and sagiticns wnich will be required o meke DP Site za
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adequate znd satisfactory psrmesnent opersting locclion, these latter
ineluding, as noted ebove, soms kind of elevator or oiher meane of
trznsrertaticn from the proposed rosd in Los Alamos Canyon up to the
site itself. -

D, D Division under R. C. Smith is resronsible to the Directer for the pro-
visioz end mointenzrnee of gll fnchnical documzntz incluling the "Tochniecal Scries®
&nd the dead filee, together with the provisicn of a history servics, a legal ser-
vice, a review and declessification service, a technicel illustration and eri ser-
vice, the maintersznes of z tochaiesl llvrary, end the control cf dizseninetden of
clacsified information., It i3 2lso responsible to Veshingion for the bendliang of
ell pstent matters affeccting tre Laboratory, end to this ead in addition to the
office force mezintains & drafting room to make ur the necessary pstent drewings,

& highly specialized art. At the present time the Divisionts activities are con-
fined to Building T in the Main Technical Area end its personnel of 43 occupies -
some 10,270 sq. ft. of office and vault space. As indicatad above in the delails
concorning the, Administretion and Service Division, many~of the functions of D

Division eould edvantagecusly bes placed near tbe Director's o0ffice in the perma-

i
i

~
a
-
4

nent Technical Area on South Hesa. The Division also has certain responsibilities

at Sendia Base but these will rot concern us im the retuilding of the Latoratory
here, Two of the foremost design problexc raquired for the Divisicen will be the
provision of a dignificd end serviceable library - by which, incidentzlly, a tech-
picel inctitution ic often judzzd by visiters - and the provision of adequatiez ond
usable Gocumzat vaultls, whick latter chould confora probdiy mueh Yo the remcls meds
under Admiristrztion ead Services Dlvision eabove, '

E. H Dizizion wnder Dr. L. E. Hempzlzaonn is both a cervice and reses

e
Ial
'y

crch orgen-
izaticn., . In its service espect it is responsible for safety messurcs &lifecting tae
health and well-being of every eaployes of the Latoretory, so fer as genercl hoalth
is concerced and seccndly, znd more pointedly, for the sefety of many of the. tech-
nical persomnel vho are exposed in cne way or another to rediclegicsl or cther
speclal chemical hazcrds in the course of their work. Tbis involves the ssttiog wp
of standards for making pericdic inspection of eguipment end processes and the
carrying oub of physical examinzticns, blocd counts, ete., for persenncl vwhe have
hed ony chence shatever of beins exposed te the sbove-mantioned hazerds, (including
et times Zis Coupeny end conciructicn ceontrzctor percouncl, as nell ag Leoboratory
personnel), end in generel making sure through these health safety activities end
the keepinz of reccrds concerning thsi that the Laberatery or the iAtcnmic Energy
Commission will have as little chance as possible of being psriodiczlly exposed

to damage suits for amounts ruaning up intc the millions, as tbe result of what
psorle - formerly employees here - may fancy has happened to them during their
reried of ezployment. In the recesrch field the Division's responsibilities are

%o cerry forward inTestigations on the many biclegical effecis of radiztion expo-
sure and of radiocesctive dust ingested into enimal bodies or tissues and other simi-
lay phenomena vwhieh beer very directly on the stendards set up under the varicus
safecty services.. Also involved in the research yrogram is the cooperatien with and
the treining of Army and Navy medical perscnnel who will be connected in any way |
with the hendlirg, testing, or use of atomic wezpons or fiscicnable materizl in any
form, A% the present time the Division offices zre on the secend flocr of Building
B in the ifain Techuniczl Zrea. The basic service lebc are in EBuildinge &, Q, and ML
in TA-1, end the research and. training functioms are being cerried out in the
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¥Ezdicsl Research Leboratery recently mede evailable by the elsberzte rscenstruction
of tvo former torrocks on Oth St,  To this lsb there will be cddcd later this win-
ter “mo other converted barracks with more lab facilities installsd Ukoirzinm. The
Division also maintains a nurse and first aid roon &b ”Aolo (S Site) znd another
&% T'r°1‘(DP Sits). A spceiel wing hies bzan constructed on the hospitel for the
ugse of the Division in required "rest" heospitalizaticn of Laboratery ecploycss wao
ere undor excnination at psricdic intervals to deternine whether or nct they have
ebzorbed eny radioactive material into their bedies. Ths Divisicon hes a p::sonnel
of 72 at the present time end opcupies 15,720 sq. f%. of office and luDC ggry
srace, pAus the hespitel werd ssesigned %o it. Current plans for the Divieion cal
for the eostablishment in the new perzanent hospital of an elcborstie clinicel end
researeh instsollation totallinmg 26,000 sq. ft., where the main bulk of the
Divigion's work will be done. Gnly recsonably small installztions will be requlred
for them in tkhe psrmanent Tecknicel Area tc be tuilt on Scuth Hesa, Unless some
drastic chenge is mode in these present plens, the A. A. E. will heve very little

work to do in basic design for this Division. -

s

F. U Divisicn, formerly uander Darol Fr an but rvcﬁntly put undsr the secting
leadﬂ'shlp of Hersheall Holloway, is charged with responsibility to the Director for
the designing, tesiing, end cerui’ylnf of accu;ucy of munufacture of ¢ rv“.n cempo-
nentc of the atomic bomb, and vith deing the neccsssry rcsezrch required to success-
fully cerry out these respons;bilitles. Tkis researcr extends inotc the flC de of
electrenics, high precisicn optics, high-speed rmotion pwcunrc pAauocrﬂphy, kydro-
dynemics, criticsl assecmblies, and scome pure nuclear puyclco, with &ll of the edove

" implemented from time to time by experiments using relat ively larce emouats cf tigh

evp1031ves. In gencral the opesraticns of the Divisicn are cenvered in twilding
Gemma and ite satsllite Canma 1 (formerly lmown as the 1cc*cu==) in 1A—1, with ex-
perimental activities carried cut at a numbszr of cutlying sites, as will bs indicati-
cd in the secticns below covering activities of tle several groups in the Divisloa.
The Division officec has a psrscnnel of 5 and cce "pie 5850 sq. ft. c; space in
Building Gammas. Tiis should be sufficizat for tbe future elso.

1. Group M-l under ¥. C, Bright is respomsible for the physical design,
rrocurezent, messurement, end processing of certein metsl components
used toth in and in connection with the bomb; end the trzinirng of
AFSKEP peroonnel. The Group has & persoznel of 12 end cccupics 4380
5q. £t. of spzce in Puilding Cemnz and Building Gemme 1, end elco has
the use of part of the TA~26 (D Site). storage vault. Tre pro.}ects
are that the Greup will be expznded b"'aboht 304 snd will reguire a
1ittle more than twice the office, lab and shop spsce it now cceuples,
& possible edditionzl responsibility will be the mainteining of a
museun devoted to the parts, spscisl assenblies, cie., ¢f varicus
rmodels of the etomic bomb for wkich at present there 1s no provision.
Stuch a ruseun wad projected fer the first floor of the prerxcsed new
Building ,y“ctlon on which has sincs been w bdr'“n, witl the pre-
limipzry working dravings now located in the A. A. E. files, 411
told, tte Group's rcquiruw nts should be about 10,000 sq. ft.

2. Group ¥-2 under R. E. Schreiber is responsible for the testing of
critical esscimblies of radicactive meterial, betk bomb components and
|
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experimental ggespblies. For yhose purposes the Group hes 8 perranent
ascenbly tuilding 2t Th-18,. (Pajerito Cenyon Leborstory)s pogether with
1ab, shop and ctorage space there end in Gemma Building. The Croup hes
a perconnel of 23 end occuples 14,650 8G. ft. of space. At TL-18 only
) g is of permensnd copctruction, but the ccnetrul= .-
ticn of a ssnery yuiléing end 8 ;aunt hzs becd reguss sl ona pres*':bly
Zhese SLTUCULES cheuld b3 complete ©F pent SUSEICT. T~ zddition to
then the CGrowp will regquire & FaTehouss for rochinery cad other exper-
sentel equipmentaand in due courss will require & replacenent of the
-4 puilding with e crmanent strreture. sbout 1%3000

3
4
)
Al
)]
53
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b
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)
1
)
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sq. ft. of nevw cctstruction should be gufficient,

Group_¥=3 under Yy, P. Hecliillen 1is responsible for the developrent and

tecoing work on the ryrchin,” together with the research necesssry to

coouy oub aooe reopensit 1jitics, Toc GTOWR wes a pooeonnel of 11 erd
occupies 7180 8q. ft, of office and lsboratory spsce ip Building Gemua,

cpd e the meskup and electronice ecvirnend testing area at Ta-13,(F
site), which latter site, as noted in the previcus plenning report, was
formerly used for explosives sest firing. The Group has also carried
on TETY joportant tesiing work atb Trinity Site utilizing upderground
chaghers &ad, if present plsns go through, will raquire tha construction
of perbagps tweaty more expendatle underground chacbars, each capable of
completcly contairing en experimental high explosive charge of 25 1bs.
A% the present tine we &rs phiniing of lecating tnecs chemuere in come
of 4he land to be ecquirsd ©F tne &. E. Ce batueen he cast boundery of
the Project end the Rio Grarde, bt no dcfinite 1ocgicts heve vt besn
gelected for consideration. In conasction with the dosign problea io-
nerent in the construction of thees chamars 1t chould b2 pointed out
that socuer o jater the A A £, will hove O pndertaks a8 becic euady
of design procodures for structures of verious sizes subjectsd cither
4o internal or extsroel shock, deperding on the exporimental circudm~
gtances under vhich they are %o operate. About 12,000 =Q. ft. of gpace
will be required by the Group, jncluding the underground chentiise

" .

Croon Fod undeT g, W. Burriss is responeibdle for explosives experiments
usilizing the go-czlled nglecetric rethed? of atenziton TIV3 dorerzine-
tjon. The Group has & personnel of 23 ond hes shop, offiee =ud lsbora-
tory spoce in Gezma Bullding, together sith the whels of a4 (Alpha
Site) zad TL-0 (Zshe gite), pius the rzeeatly completed erpine points

E end F &t TA-15 (R Site), totaling 10,570 sg. f&. “ehe Croup hes &lsd
done some pisecllaneous expsrirnents in Sendlia Canyon, but theze will
probebly be disccntinued before the crd of the yesaT. Firing points E
and F ot Th-15, together with their control building ead peo2ssory
jnstellations are esgsentially peraancit end chould nob require wach
study, excepb from the vienpoint of desizn usability. TA-h, Th=5s and
T4-20 (Aiphs, Beis, end Sandie Canyon sites) 1lie directly slong one of
ite routes proposed for s conatructica road end mey have o te relocat~
ed in thelr entirety, should this proposal co. through. In eny event, &s
penbioned in OUF former TereTh, grey will nzzd to bo eemsletoly retullt,
gnd prior to ipeir rebuilding there must be daveloped geod decign
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critzria fop Firing sives utilizing small bo melium-clizid clnrgTe, oy
frca a fev pounds up to as much 2s & ton. The dzvelopzznt of theso-
design criteria end thelr resulting stenderds will tie in directly
with the studies noied above for the underground chembers which will
be reguired by Croup [-3. -Other studlss coacerning Laboratory opera-
ticrnal precedures shovld also be initlated in this comnection with re-
gerd to the design and lceation of mogesines, cubtting and trimzing
buildings, eseenbly buildings, and contrel buildings. From these
studier ms mzy bz able to develop stonderd designe arplicaible to cer-

-
..
v

igns
tain general types of experimentel explctive work, rperiepe golny co

es %o Tooh up eisndand design drevinge fov coniuli instellodlone,
pll termes, masheles, firing saucers, cherge plebferis and a number
of cther items such &s siren imstelletions, all of waich are now treat-
ed &s individual rroblems at each firing site. About 9000 sq. ft. of
new construction should be reguired. '

Croup H~5 under Donald Mueller is responeitle for the "Lalal expericents

at.Tt-10 (Bzyo Cenyon). This Group hes & personncl of 11 and cccuples
9400 sq. £%. cf space in Ganme Bldg., TA~1, and the Ta-10 firlnz csites
end vorkiog kuildirzs, not ccunting the chemistry building and its
attepdent facilitiss which are used by the radio-cheaists who propare
the sourcses for tho experiments. These expsriments, designad to reveal
certain facts sbout the hydrcdynanic tshavier of metals, are congducted
with the eid of extremely radiosetive sources end some €00 1bs. of high
explosive at each experiment. the rzdiouctive motericl veed vith these
erperiments is scattered somevwhat with each onme, with the result that
tbe area inmclietely surrcusding the firing point is rerizred urusable
for further verk for a pericd up to a month. Tiis maXkes it necassery
$hot the Svcup heve &% least Tour firing points, if exrihing regeTbling

a regular zork schedule is tc be cerried on. 4s noted in cur previcus
revert, the arsa slloted for firinz and the control and equipment build-

ings eituated at the firing points have proven reascaebly catisiectory.

Hotever, it is proposed that sometime in the mexd o years the work
of the Group be exterded to experiments involving as puch as two tons
of high explesive &t each shot with even more bighly rcdiosotive scurees

T o < .. E & 2 en. g . - 1 . o F R R AR Y WY SRt e
then ape now ubilized, This will mean thal ewch firipg polat vill be

" ecntaninatsd more thorcughly and will contaoninzie ¢ wider arca chout 1t

after esch chot than is now the case, so that the firing peints for the
nsy site vhich will be reguired by that time will bave to-te more wide-
1y separated and will probebly have to be mors nunsrous. Hr., Kusller's
present estimets Is that at least eight firing points sspereted by per-
haps 600' intervels will be required for coniinvcus operation of the
rroposed new sits. Sonme re~design of the control znd instrumcntation
feecilities will aleo be required. Scme ccnsideraticn has bsin given
to possible locations for the mew site, and only three najor areas seem
%o s avoileble. 4bout 16,000 sq. fé. of new cezgizusilisn will s needcd.
a. One of the canyon areas in the northera part of ths Project
tomards Sante Clsra Canyon. This would presumably hava to be
rcacked by a new recfd exiending westward fxem the prassnt

Ecspanola Read and would necessitate about e 15 mile hzul for
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" Groun ¥E-0 under Frank %illig is respon
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all equipment end materials used ir the experiments, unless
several mszas were tumnoled thi c:;h o provide e divcet route.

ight be sclected sozevhore i the generzl area be-
Route #4 snd the Rio Grands in the tract ehertly to be
the A. E, C. This location is excellent if it
eve 4o ccuflict with the prroposed loceticn of the
s ccagbruction cezp. Even so, the zres is lerge
cnoug il the firing site could be pleced rezsonably closs
to the R Cra rnde end fraguends from the shots allowedito fall
therezn, the locetion could still poseidly be used, )
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¢. The rouoh triangle of lznd between Rcute #4 and the present
southeast boundery line of the Project, also shorily to be ac-
guircd by tho A. LE. C., prescnts az excellent lecztion in
ater Cenyon with access by road both to the lewlsnd to the
ezst end to the higher mesa land to.the south for subtsidiary
facilities., -

»

ceible fer ths prceccuticn of cer-
tain exps exparinents designed to reveal psrti_e nt data rcgarulng skock wevo
phzaczsne producsd by various sizes of high v“p-oci”c chizoge fired
under special conditions, The methodology used is primzarily thet of
{lash puoto;raph° in whick an ermiored camers is usaed to secure 2 pieturs
of 2n r103101 tiiieh takes place bshind or t¢ come extent ertund the
sics of & vunker cr other barricr, the explosion itself boing shetc-
grephed by reflection in a mirror in the line of sight of botn the cam-
erc end the esxplosion. Ordincrily the times szsle invelved ics more than
sufficient for the camera to record the picture of the cxpleding cucs
by reflectlon from the rirror shortly vefore the letier is destroyed by
the ex panul ng shock wave. At the present time the Group has & personnsl
of 11 and eczcupies 6200 hq. ft. of office, leberatery arnd shop spzce in
GCamna Building, TA-1l, and at firing points A, B, C and D at Ti-15 (R
Si%e) with their accémpenying bL.ldiFgS. The 1aboratory'ﬂnd-control
buildings at R Site are temporery structures but shculd be ser v*ceable
for seversl mcre years tefore replscezont is necessary. Foroeslbly somo
re-placning of the site to £it it for the use of the two groups (as
noted above, M-4 zlso uses the arca) in a more effective f:shicn B2y
be necessary. Altogether sbout 8000 sg. ft. of nsw coastruciion will
be required for the Group., ’

3"‘1
lJaD ™

Groun M-8 under Berlyn Brixner is responsible for specizl vork in the

T1eld of high-sreed photogrephy involving the cornstruction and opsra=-
tioa of wvaricus types of ligh-spsed camsres and the doveloping and
analyzing of soze of the p;otcgrapns resvlting froz this photographic
work. The Group hes a persomnel of 4 end occupies 3200 sa. ft. of
office cnd laboratory srpace in Gamma Building., Somo sllcht expension
of the spzce occupied during the next several years night co“ce*v_bly
be 2ntailed by possible enlargements in the s qgs of the sork carried
cn Ly the Group, bud no furiher cc"ﬁ*tdenua ' any of uhe cutlying
technical areas are lik ely;--‘iﬂ.v e

.4.
: .
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G. P Division under J. ¥, B, Rellogg is respensible to the Director for the
expsrimental physics work of the Loboratory. fhe Divicicn cffices ere uesd by
personnel pumbering 6 and cecupying 900 sg. ft. of space {s Buildings ¢ end U3
ro grest increese 1n t¥ is spaee requiremcat c-onld be necegaosry., Unlike the ap-
.plied physics work characteristic of the K Divieion groups, mest of the P Division
work is ccnccrned with more ov less pure research in the field of nuclesr roysies,
and for ttis work, as will be noied bolow under tne varioug groups, vericus types

. b

3
EAR Fn r ~
3 of bzems of nuale

(b 3

of rhrsics machines ors wecd for tho predist ravticles
sricn in turn are used Por the study of varlous nuclear recetions and other phe-
nomera. Naturslly, sll of this vork tezres some reclation to tho design chergeter-
ietior of ths P R R et R S T 71 &t h saeaa S

: I G S At Rl el
3 R R 1 it -~

TVt e mmmom oS amem , ...
nuclezr pnysics which 1s carried on

at this Laberatory.

1., Greup P-1 unéer J. K. Lanb is respousible for the design end cocnesirue-
tion of ell the special elsctronic equipment reguired, nob cniy by the
Division itself, but by the rest of the Laboratory. At the present
time the Group hes a personnel of 44 ond cccupies 11,260 eq. ft. of
office =nd shop spsce in Puilding U. W%kon the Group is provided with
permanent quarters no unugusl problems will be involved becsuse most
of thae work simply reguirss rooms of ncrpal ccastruction with adeguate
work benck space and withk a malbiplicity of eleciric pomer supply clr-
cuits for the testing of vericus zesexblies teing developed or undsr
construetion. One measurersnts lab will require special air cendition-
ing. Frobtebly 13,000 sq. ft. of permenent construction will suffice.

5, Creup P-2 undst L. Do P. King is responsible for tte opsraticn of the
soter boiler et TA-2 (Czepa gite). The CGroup hos 2 persennel of 1
end oceupies 12,500 sg. ft. of office space in Building T and ir leb,
office end shop space 8t TA~-2. - The waler boller was the ezrliest of
the experimental stomic reactors and has been usad 88 & gocd goures
for neatron beam experimentsy as well as for studies eccncerning the
nzture of 1igquid critical assexzblies ubilizing enriched uranlum scll
selubticns. The water boiler ic houssd in & lYcopdrery but capaclous
structure at T&~2 to which the psrmenent fast ‘reacter sddition was con=
atructed lost yeer. Since the Director is convineed that %he vhole
Tre2 instzllotion ghenld bt congifcrad peruancni, ©I LEC evrnontly
underieking an engineering and archisociural study of the wvholz 1i=-2
inetollation with a rmind toward improving and revzmping the original
tenporary structure to metch more closely in appzerancs end furction
the perranent fast reactor addition. 4 few yeaws henece, some of it mey
have to be replaced altogetber. It is not likely that the A. & E.
w411 be reguired to do much in the woy of bosic desigy study ot this
site for Group P-2, though coneaivebly if other experimentzl cpraratus

. - n - - . - » o - AT .
is ever developed for incoslistion a% the site, ncw housing «iidi pave

" ¢ be provided for it.

3, Croup P-3 undar Richard Taschek is respensible for & mizcelleny of ex-
porizents designed to eid nucleer study which, for the nest perd, util-
ize righ~spesd particle tzzme from the Van de Greaii machine in Bldg. T

or the Cockrofi-falton machine in Building Z. The Group has 2 perzonnsl
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of 15 and oceupiss 3550 =q. ft. of office space in Building U, in
edditioa to 7350 sq. ft. in Buildirgs G, H, % and Z. Trere i3 scme

questioa as to rhcthc‘ or nct e"vcrim:nts whileh ere currsatly beginning
ney force the removal cf the Ven de Crecff and tue Coclroft~%alion ra=
ciines {vem the p:es-“u Ti-1 lo,,u-c": 72l hend ef $hiir porezl

plece in the rebuilding schedule, baczucs of extrenzly pencirating
neutrons which are being produced by these experiments. Hecessity or
lack of necessity for this should tecoma cleer in the next 51x mcnths.
At least 12,000 egq. £%. of permansat coastruciioz will bz rzguired for
the Group. b
Gr,un y P-5 under D, B. Hell is respon censtruction and

rimental cperation of the fsst wee seenitly coupleiad at
74-2. The Group hes a persomel of 11 = es 39500 so, ft, of
office ané labcratery space in Bal_olngs T and U, TA~1, plus 5600 sq.
ft. of laboratery spzce in Building 1zt TA-2 (Ozege Site). Host of
this latter spece is in the rezctor rooa sddition end its adjoining
control room. It is extremely unlikely that Dr. Hell =ill require
nuch further operating spece for some time to come and since his pre-
sent instaliaticn is permancnt, his operstions will reguire little
attention from the A, A. E.

" n
£ -
o cr

Group P9 under J. L. Meilibben hes been assigned the responst
the ¢ devslopuent, deeign, and construction of a nsv and qainc
Van de Graeff machine. The criginel plans for this install
bzen pretty well completed znd tho locution for its instzllaticn ecleet-
cd but the fermer now seems to be ezught in mid-zir by lack of a def-
tte dzeclsioa on the part of the CO‘un.lon to procsed vith construc-
of the Ven de Graaff; and the locau¢on, of ccurse, is probatly now
3 M
i

z Y¥ain L“f"u.lCSI

- . B3 -~ - e o &
et to u““_r, by virtue of ths dcoision that

is to nmove to South Kess. Such teing tle cass, lr. icKibbon's

Lp is in somevhat of a quandary, from which it can only bs released
by a decision from the Commission, The Greup has a pzrsonnel of ¢ and

cccupies 3000 sq. ft. of speaee in Buildiag.U.

|
1')L
mc_.h:J

Greup D11 undsr Filiizm Ogle 45 roeecpezsible fer the erpzrirzaitel vork

iavolving the use of the betatron. As noted in tle previous report,

all of this work is ccncentrated at K Site in heavily tunkered ccacrete
structures and is in a very real scaee e scrt of sicpchild insicllcotion
emong surrounding firing sites and explosives manufacture end storage
areas. 4s a matter of policy the work of the Group should eventuclly
be transferred elsevhere, unless some contingency should arise in which
the use of the betatron was sgain required in connecticn with explosives
experiments. The Group has a perscmnel of 4 and occupies ?1CO =q. ft.
of operatving space at K Site, plus e lend area of epproximately one
acre, 1t would be difficuli %o defime at this time siactly what tyge
of operating space would be required for the new permanent installstion,
bud 14 "OJ;& pretably bz of somevhet the same genersl megnitunde a2s noted
ebove.

Group P-12 under J. L. Fovler is recpezsible for the evr)e*'men’cal
studies which utilize the cyclotron. The Group hzs a pﬂ“s e‘ of 7
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end occuples 10,400 sq. ft. of spzce in Buildings J and X, TA~l. At
tte present time other leboratories in Ti-l believe that their instru-~
ments ors tzing CLC&‘“b“d by stroy rediatien, particularly fest neu-

“ ¢rcns {rom the cyelotron opcrations. This has bsen e=p=01cllj annoying
to Health Division porsonnsl in Building Q, only 1C0 yarls or so away
frem the cyclotrcn. If the strey radiation produced by the cyclotron
centinues toc incresase in intensity, 1t may be necessery to pul the
percanent cyclctron installetion well up oa the priority list. Spscs
requ‘rcm.rts for{ the parrpanent installeticn chould be only a saull

smount mora thun! are nor ussd by ke Group, say 12,000 sg. ft.,4but
the mode of con"-ruc fon zhould be vastly d_;feL“;L. In connection
vith this we wiLl abienrt to obicin coples of instelleticn drewings
for other perncucnlt cyclolzon imstellciicns which beve baea melz in
recent years, (o serve &s a guide for owr new insizllation here,

H. T Divisicn under Roberd Richtmeyer hes eprroximately twelve groups of
theoretical physicists and mathematicians who ere respomsible for werking out the

_voricus theoretical problems which come up in cepnectlon with both bomb design

end pure research work, The groups which muks up the Divicicn chargs in size end
in “*cblem cseignment every so often and thers sezms litile point in dissussing
them individually. Tihe Uivisicn &s & nﬂOl bzs 2 perscingl of 2% ead cooupice
11,340 sq. f£t. of office space in Building E, T4 4-1. In desigring their peraenent
gusittzrs thres poin gonnidervaticns vill govern. First is 2 lceation in a quiet
area with no lndustrialﬁtj 2 opcretions in the neighborhcod, Secczd is & Lile eT
less stenderd offics tulldilng construction capable of division and reedivicion
into reasonably small offices suitzble fer use by one or tmo people at tho moct.
The pressnt offices in Building E average sbout 12 £q. ft. and, generelly spzck-

-

F
ing, heve proven sstisfactery as far as size is concerned. 1n.zd vill bs cne or
more lorgz ccleulating machine rooms. . The precise requlr;aenu bave not yet
determinad for this, bub there will probobly be one or two rocms devoted to
I. B. . calculators such as are now installed in Building E, togstner with one
or Lore largo installations of calculators at present in e developmental stage,
The precise requirements for one of these modern computers ars nol yst aveilable,
tus we have procured a gzt of plens of the installations for the EHIAC snd EDVAC
&t Aberdeen and they will be forwarded to the A. A. E. in due eourse, afier wo
have had an opportumity to study them. Althcugh the newer computers will éif fer
from these in some respects, their basic requiremes 1ta £y be rather siniler, s
that the installations at &bardeen should furnish with relev nt inforr*tion on
suzh matiers as power supply, hezt elimination (there cre scveral thcu°~nc vacuun
tutcs in eoch mzchine) and noise isclation.

)

I. X Division under Max Roy is responsible to the Director for the resecreh,
dsvelopment, and manufecturs of such explosives as sre nccessary for the work of

Yok sw

the other technical divisions. The X Divisicn office comsists of three psople
end occupies 1600 sq. ft. of spzce in Building B. .

, |
1. Group X-1 under G. H. Tennsy is responsible for the radiogrsthing of
, explosive charges to make sure that they are hemcgenecus end contzain
no craclks, blow bolcs, or other imperfeciicns. The Group hes a person-~

nel of 3 and cccupies 5410 sq. f4. of cffice, lsboratery end megszine
1
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space at TA-24 (T Site). With the exception of a large concrete and
tizber mogazine, the entire sits iz of trmfcrury freva onstrﬂﬂtion
end will heve to be reploced in its cotirzsiy. Since mezt of the eite
orsretions are In conjuncticn with those et Ta-16, (S Sit g), the new
X1 vuilding fzellities chould p“ob"oly t2 in the eszme genercl ersa,
but not as ncar the cperetions of TA-16 as they now are.

Croun ¥=-2 under k. L. Broocks is responsitls for the research werk
czrried on by the Division in the developmant of ncw explosives and

in fabricating methoda for such explosives, In proctlice its work

tiss In very clocoLy with the mznufacturing werk of Group Z-3 déscussed
in the next section. The Grcup has & perscnnal of 27 and oscupies
27,100 sq. f%. of office, laboreicry, shop, zad megazine egpace at

4—16 (s Site), and TA-3 and TA-9 (fAnchor Ranch Test and fnchkor Ranch

Luuu) Except for a few permanent structures whick ere mctuzlly uvn-

. suited for their precent use, btuildings occupled by the Group ere of

teaporery framo construction and will have ic be replaceds It is dif-
ficult to predict the exact space requirements as of a few years hence,
b“u i anvth‘ng, these requiremcnts chould be somerhet lerger then is

: the case.

Croup X=-3 uzder L. E, Hightowsr is responsible for ell the monufsctured
righ explosive charges required by the Laboratcry. The Group has a
personnsl of 54 end occuples 125,400 sq. ft. of ter pcravv Op‘lCC. ghoy.
varchouze end manufacturing ba¢,c“nr spzce at TA-16 (S Si%e) end TA-2,
(V Site), Ta-28 (Magazine irca a) and TA=ZS (machLne A*ea B), fer all
of which sltout 200 acres of opecrating field area is used. A&s pointed
out in our pravious report, the exact size srd future activities of
Group X-3 are matbers which await policy decilsicas bty higher autzerity,
end no comnents made in this report have much point, aelthough tenta=-
tive figures have been given in the tetular summary.

Group X~6& under J. C. Clark is responsible for studies in decienation
physics recuired by the Division or by other Labtoratory groups. This
Group has a perscmnel oi 5 snd cecupies 3330 og. fi. of office azl leim
crodory fpocs in Duildiac B, TA-1l, Ti~9 (incher Rench Easth) on? T2-23
(JU Siue) This is e Nuall group ang its iuture is indetcrmincic &t
this time. ’ :

Group X-7 upder L. B. Seely is responsivle for research and develop-
nent work on the verious typss cof detonstors required ?or explosive
experimente by other Laboratory groups, together with the manufecture
of these detcnators. The Group has a perscanel of 51 and occupies
19,280 sg. ft, of office, manuvfasturing sad laberaicry spzes in Duild-
ing B and Building Y, TA-l, TaA-3 (South Kesa) and Ti-6 (Two-liile
Yiesa). 4lmost all of the preeenuly cceupied space is of temporary
freme censiruction end is alresdy schkeduled for demclition as soon as
the new permznent detonator l&boratory censtruction cn Two-iiile lesa

kas beon ceompleted d, [reeuncbly ’2 te 15 pmonthe from the rresent time,
The reguirements of this Group are therefere well in hand and little

or rc decign time will be -equircd feor its requiremeznts,.
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6. Group ¥-8 under A. W. Campbell is responeible for the field testing
of e*p‘c:~vn c“"r;cs, reotlr In routina cheek of stendsrd menufectur-
ed cherges and parily in critical exemination of -the behavior char-
ecteristics of exgerimznt:zl cnargcs. Ti.e Group has a personnel of

10 and oncuples 5050 £q. ft. of office ard lubcratory space in

= c s //~ i) ~

L.J..L-\.'..'.l‘c, D, Té~ -, Ta=5 \t...n. 105 Bidiln .....,;, and Ta=Lf {1 --v«,. P ¥Y)

ectivitics of thie CGroup should rezain at zbout their px6’81t level
of czgnituds tutl, ss indizzted in our previcus report, their firing
ereas at TA-9 an d TA=14 will both nesd rebuilding at new lccz:ilons
for permenent usage. i
J. 2 Divisicn kes 211 of its cpcrations et Sondis Pose zrd its requirements
need not ccncera us in planning for permanant censtruction here at Los Alsmos.

K. Tae recently formsd J Divisicn under D. K. Frowan is to bs responsible
fer the Laboratory's pert in the ceming Pacifie Proving Ground Test. So far as
ere
at Los Alamos, and necd not be considered in comnuting future epace requirements,

L. Severzl A, E. C. offices are also housed in TA-1:
afety Office, and Kenzger's Project Office.
5 and occupy 10,000 sq. ft. of space.

the Security Cffice,

Sa ‘These offices have a personnel of
6

M. Zia Compony maintenance sheps have a personnel of 550 and cecupy 40

_ ,800
(S Site) and the Anchor Utility Yard.

N. Tabular Summation: ’

NOTE: DBuilding Space - 3g. ft.

Bldg. Space

0ffics or Personnel Bldg. Space Future Bldg. ~ Kew Eldg.
Orpenization Mow on Hand Per Perscn QOccuried Erece Reqld. Const. Reold,
Direstor 4 252 14320 1500 16972
isgexnbly Roons ' - - 4720 10500 100G0
Asgse, Dissctor ' 7 200 1400 24,00 24C0
Group A=1 16 230 3680 7400 7400
-2 51 110 5580 2000 8000
A-3 1/9 1127 62000 100000 163Co0
A-4 196 . 520 101800 1200G0 120000
A-5 17 183 3100 _ €co0 6CC0
A-11 28 121 3400 6800 6800
A-13 27 100 2580 © 3000 3000
A Div, Totals 495 384 189790 255100 265100
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Cffice or : Percsounnel bidgz. Sgece Bldg. Space Future Bldg. Now Eldg.
Qrgenization - How_on Hand Per Person Occupied Srace Reg'd. Const. Rea'd.
CIR Div. Dffice ' 9 113 1020 1500 . 15C0
CER-A Depts. F) 622 49150 61000 50000
Group CIR-1 24 270 6490 10060 10000
CiR=~2 6 352 2170 5000 - 5000
C:E-3 25 577 14400 18400 200Q
ClR~4 3 371 13350 20209 1£220
CHR=5 9 156 1400 26G0 26C0
CHR~ 31 432 13400 17790 17760
CIR~8 20 - 165 3300 5100 4 5100
ClR-9 5 650 3250 6500 6560
CMR-11 50 472 23600 .- 20000 = -
~ C¥R-12 3% 134 4550 5700 4500
¢_3 Div. Totals 328 415 136080 172300 122900
D Division .43 ' 239 10270 ~7 14000 14000
E Division 72 218 15720 2£000 26300
M Div. Office 5 1170 5850 6000 6000
Group M-l 12 365 4380 10600 - 106000
S 23 638 14650 | 20000 17000
N-3 . 1 652 7180 12000 12000
B-L 23 460 10570 12000 000 .
K~5 o1 852 9400 14900 16522
- ¥-6 . 1n 564 6200 £000 8000
'S -8 : 5 720 3600 3600 3600
E Div. Totels 01 612 61830 ©oa76c0 51600
P Dir, Office 6 150 - 1050 1033
Group P-1 | 44 256 11300 3¢00 13000
| P-2 11 1130 12500 12500 -
P-3 15 800 12000 12000 12000
P-5 1 809 8900 9000 4000
P-9 9 534 4800 10000 10000
P-11 4 850 3400 3000 - 3000
P-12 : 7 1485 10400 12000 12000
P Div. Totals 107 600 64,200 72500 55000
T Division 38 300 - 11340 12000 12000
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Office or - Personnel Bldg. Space Bldg. Space Future Bidg.' Hew Bldg.
Organizztion Moy on Hand Per Ferson Qccupind. Sr2ez Regld. _ Const. Reg'd.
. { '

Z Div. Cffice 3 533 14600 1600 1600
Group X-1 8 &75 5400 6000 6000
“X-2 z icco 27100 2203 28072
X~3 54, 2320 125400 150000 100000
X-6 5 700 3500 3500 2000

%=7 51 376 16220 £2300 -
X-8 10 - 505 51G0 5C300 i 5355
X Div. Totals 158 1186 187300 216400 142600
4. E. C. 65 154 10000 10000 10000

[
Zia Conpany 550 % 40800 60000 60060
|
DIVISICH TOTALS

- A Division 495 384 189790 265100 265000
CIR Division 328 415 136080 172300 122300
D Division 43 239 16270 14000 14000
H Division 72 218 15720 26000 26000
#~* Division 101 612 61330 . 37620 §1850
-2 Division 107 58/ 62500 72500 55006
T Division 38 300 11340 12000 12000
"X Division 158 1186 187300 216400 142600
A. . C. 65 154 1000 1000 10000
Zie Ccopany 550 74 40800 60000 60000
Totals 1957 370 725630 935900 789100

be assigned to the Laboratory in the future. _
best gussses. possible on the part of Latcratory mancgement at
they will be useful for plenping and budget estimatlng

>

The above figures arc not Ilntended to cover utility service buildings
or techmnical btuilding requirements resulting from large scale programs vhichk may

no case be ccnstrued as final ccmmitments.

UNCLASSFIED
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II. Geznsral tuilding Design Ceonsiderations

1

A. &t the present time most of the Laboratery!s cccupied buildings, as con-
trested to pon-ozeupied structures guch as megazines, persennel shelters, eguip-
Lent roczs and the like, are of temporery Iframs cezstruction tased cp interior

at recz
construction noruslly of 2 x 4 studding faced with sheet rock op other wallbeard

U
oen both sides. Flcors for the rosy pard ere herdvocd or Pine fleccring cevered
with mastic tile or linoleum. The seme is true of the A, E. C. and Zia Company
Ldrinistration Buildings., In 511 the structures, tberafore, it hes bsen & rele-
tivelr simple matier 4o cifzet interior sléerzticns by reroving end dermclishing
ernizting pariiticn ot ‘h3 e rslsest ¢ utility eonduive on4 vining wihtelh
were oot dn lhcce Ferviviond, and reluild Cpeziitions of @ similiz niturs

i

-
to suit the rgquiremcnts cf’ the office or ization %o which the ares in the
building hed been allccatec, Becsuse of ths chifting lires of suthority znd the
ever continuing development of new serviess or tochnical assignments, such chenges
bave bsen zlmost continuous in 211 of the Project’s office and laboratery build-
ings. Then, oo, the relative coce of conztrustion nith freme ville hee mode
possible & variety of sdditions from tiny bulges tc complets wings for most of
these gtructures. A1l of the above Fractices have becone thoroughly enzreined inm
the habit pattern of the Laboratory and its cccupants, and will prooably be dif-

ficult If not impossible to dlscourage te any great extent efter the permaneat

consiruction on South Fesa hes bzen ceeuricd. It therefors scems izperative that
we brezk dova the various types of structurcs required by the Laberatcry into seve
ersl basic classes or tyres and meke the buildings in any pertiemler type, no
matter for how many Laboratory grovps or divisions they may be recuired, in the
seme tasice siructursl patiern, so that we mey chizags artiticae, hallways, en-
Erances, windows aand similer items to suit the changing needs of the future even
as is done now with frame buildings, although, iet us hops, with less frequency,

1. 0Office Buildinegs - The most pertinent feature of ofiice vuildings,
whether one story or more, should bas the use of demzuntzble zcizl
pertitions which will permit verying office arrangements within a
§Tedtcr or loss limilded 82Cr%, doponding on the puvpose of the builde
ing. 1In some ceses it will be lmpossible to carry this to a cenplete

wtrene as, for example, if o single leboratory or veult hes to be
1ncluded a5 pzrt of a %hird flcor office errangemeut, but the rrin-
elipls chould Lz applicd wherevesn possitle.  To miks Uhs grater rovi-
able a medule system will heve to be adopted, so that pertition
cheugss czn bs mede only ia cortsin unit sizes. Kith such design,
floors and ceilings will never need to be toucked and only the ex-
terior and corridor walls will refiect any changs in partitica
errangerents, The ceiling errengement would ccnsist in all probebil-
ity of perforated metal pan gections with built-in reeczssed light
troffers. CSprinkler hezds end fids wculd be run ebove tlis ceiling
and be projecied down through it in a pre-determined ratiern compat-
ible with the medule scheme agresd upen. Floors would probably be
of light concrete surfaced witih linolevm or asphalt tile and contain
in their struectixre charnels for telsphone, inter-~com, and electric
service wiring, so that they could be tapped wherever necessary o
Sult any possible office frrangemsnt.  Hsating end venitilating cculd

UNCLASSIFIED
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be similarly edzpted to this scheme with the perferated metal ceil-
ing acting as an eveanly distributed source of ventilsting ailr with-
ut regzrd to the pariiticn srrangeizat. Fer sush cn C?C?Cll schene
to work satisfactorily, so far as maintenence and replacement prob-
less are ceonesrned, one or at most a vary few.basic ccler schemes
vould have to be agreed uron so that rewlacement penels couxd be
maintained in stock and the matter of changing citice lsyouts would
be only a task of a few hours duration. There practicel, storage
vaults end other repositories of heavy ccnstructicn skould be placed
in the bzsement of the office building, with servige arranged to the
upper fleor cr flcore by dumb waiter or elevator, If this is npt
possible, the vaults shculd at least be stacked one zbove the other,
so that a certzain section only %ill be of ‘concretes ccqst:uczion
through all floor levels.

- = » -
- .

P, T 22 Lo - T oL & monie - - SR
Genenal Lobovewcry Delfldinss - Thais tozs LITTARS ir ¢ ol

typs lator sory iooecnoliicvnd es
enccopassing the sort of cperation to be found in rooms devoted to
alectronics, gcnerel physics, instrument and meter manufacture and
répair, non~radicactive chemistry, some mediczl or biolegieal research,
end the small service sncps necescary es *"ccmpaqluvnts to thcee lab-
oratories, Hers &gain the maln buildirng structures should be of steel
or rolnforcea cenerste framing with llaht concrete flocrs and metal

ceilings and pertitions, as in the case of the office btuildings. Howe

ever, there will be considereble additicnel co.pllcation in the neces-
sity for running a complete variety of piping, ventilating end elec-
triecal services to every pcssible configuration of laboratory rooms
erd eguipment setups which can be visualized in edvance. & number of
such designs have been developed for industrial laboratories, two of
the most recent examples bteing the Lurrsy Eill Unit of the Eell
Telaphone Letorstories, Inc. at Summit, !, J., and the Firectone
Research Lsboratory et &kron, Chio, wkich might vell be studied for
possible solutions to cur permanent instslletions here. PBeceuze of
the frequent interchanging of labecratecry spece walts, simple and
interchangeable color schemzs will be just as necessary as in the
office structures.

Redic-crenical Lasboratories snd Procecs Buildines - AL the preee

time there have been evolved two basiz typcs “of structures at
Los Alamos to take care of the requirements of redic-chemical and

. radio-metallurgical operations, In these operations the dangers are

not so much those of direct radiation, (althcugh this may ‘sometimes
be the case under speciel ccnditions, in vhich czse heavy shielding
is requlred), but is rather from radiczctive dust, fumes, or liquid
spillage which mey be produced during laborstory. ope“&tﬂcha. For
this reeson the basic construction design rreblem is not unlike that
required for a bccterlological laboratory where surgicel cleanliness
nmust be malntalned et a1l tiwss, and vhere .there cen bs no crucks or
crannies wh the viruz or becteria of some virulent disease can
escape detection. For thsse buildinge, thern, we have not only the
preblens epumcrated above for Type 2, but also the problem of estabe
liching end mzintzining floors, ualls, czilings and equipment

UNCLASS'FIED.
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installetions chercoterized either by continuous surfaces or by
extremely tight flush joints. The seriousness of this problem is
such thst, os has azlrsady besn indicated, it iz feli that at least
one good architectural design man should be put on thie problem as
geen a8 he con b cbinined, to vork on preliminory studies of 1t

for et lesst six :CLtbf cr more in closs conjunction with CIR
Division engincors and chemists, Dr. Jette, the CUR Divisien Lecder,
heg elrcady pretly well deeddcd ca cons design ccesoifersiieon; aonlly,
that such Laberstory tuildings skould bte of only oae story with
neither baszsment nor ctiic spaces, ip crder to simplify es far*as

.. ihe @scoatominolicn probleme whicn will exist.

e first present besic type of siructure, exa:plifind by D

uild is the teupcrery framo struciure with doutls v_l;t._‘

urfaced partiticns (utilizing stegrered joints go that ne pene-
tration threugh the wall surfecing is possible); tie second, the

. coperating bulldlngs at TA-21 (DP Site): The first type depends
on. excecdingly thorough paint jobs at all joints to reduce to a
minipunr the escape inte partitions, floors and ceilings of rzdio-
active dusts or llqulﬂs, but at best this sort of coastruciion ie

merely SWp~gap and, alibicwgh it psroile regquoat slieravien,

fairly well protected joints, and relatively easy clesning and
deceontaninavicn procedures including whnere negcesscry the entire
removal of a mall floor or ceiling, there hes been & loss dur-
ing the four years of Bu*ld_:g D's existence of several grens of
piutoniuwn. This 1s a relatively enormcus loss, considering the
fect that perscns handling p¢utcnium or ptutonium sclis cre
norimally keld respensible dewn Yo cne-thousendth cf & grem. The
current assumrticn is that this lost meterial has infilirated
through tiny cracks intoc the sitructure of the building itself
znd will therefore present a considarable hazard vhen the time
for demolition of the bvilding arises.

.

b. The second preseuat type of structurs has utiiized a prefzbricated
gtecl frams end cxterior wsll surfeces with a conerate flesr and
interlor metal lath end plaztsr walls arcd ceilinge, agein heavily
painted. This mode of ccnstruction has proven reusonably sabis=
factory, except upon those occzsicns when interior elteraticns
nust be made, and at such times the demolition oi' the metisl lath
and plester scctions produces considercble dust end is generelly
messy. Another flaw in this type is the utilization of under

" floor tunnels and pipe conduits, some with steel plate covers.
Haturally, all washe-dctn desontaminztion precedures on walls and
flcors have resulted in some of the washed down liquid ceeping
into these tunmnels and conduits, rendering them rsdiczciive to
some degree., Because of uhis, Dr, Jette is quite rositive that
he wants no utlllty connections placed in the flocr, witk the
exception of the necessary drains.

Standard Industrizl Shops - These may be utilized for meisl werking

equipzents welding, heect treating, machiring, forging, foundry work
and the like. These structures, so far as can now be seen, may be of

UNCLASS!FIED
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standard inductrial construction with an exterior design harmonized
to egrees with the rest of the surrounding buildings. Frefershly a
rtr°e form" sawtooth rcof design shculd be adeopted, and interior
wall end culling surfaces made as,cleah and clesr as possible,

tinz Struvectures of lLarge

Lor. Laborztory and Febrica
38 - These extremcly individtalised tulldlogs will be used
for zuch diversc purposes as uranius mztellurgy end the installztion
of large physies machines suchk as tr* eyclotron or Ven de Grasif gen~
erater, In & uranium mitallurgy o pro~e°5‘n~ 1n<ugi¢hulon, hezvy
concrete floors, spsclal mechine PCLP ations end high shop-tyge ceil-
ings will be required to Louse satisfactorily tap*ca1 Eres sinés roll-

ing and similar mavsl-working equipment, yet the iateriors of such
rwerk spaces must be capable of being kept as immaculztely clezn as
ie the case with tke radio-chemical laboratories. In the case of the
large physics mochines, the firct reguisite is & lerge eingle room,
egain with a high ceiling purely snd eimply to provlde space in which

" the mechine may functlon end recsive the necessary maintenance end

servicing., In both of these buildings, hofever, the accesscry offices,

- lsboratories and smzll shops should follow the generzl patiera esct

forth under Types 1 aad 2 above. Thus there is no reasom wky a sat of
offices adjoining the permanént cyclotron instiesllztlon cculd not util-
ize the szme metzl partitions and cellings as the office buildings
vhich will be utilized by administrative personnel.

E:QLOf*veb Fenufeeturdng end Henflins Fuildin-cs - Heve thz cort of
construction which hes been found suitable for permanent~-type crdnance
plants ghould be spplied to mset ths peculizr types of explosive devel-~
pmeat aad fabrication vwork now dene &t TA—S Tn~9, T&-1%6 end TA-25

(A“chﬂr Rzneh West, Anchor Ranech Esst, .S Sitc end V Site). 4 sisrt
in this direction has been made in the *ecunulv eccepted Black and
Veeuch degign for thke permansnt detonator laboratory building at

Two Mile Mese. In this structure the explocives landling zreas ere
of heevy reinforced concrete sized im accordance with the weights of
explosives handled in this particuler location, usually only of small
snounts, The non-iE Dortlo 15 of the building Lzve uvll_ cd a more or
legs svondard floer eand pleosicred cgiling erran av, buih hev: wlso
utilized mestal partltionv supplied by the k. F. Ezusermzu Co. of the
type noted above as desirable for office and leboratory btuildings.

Storage “grazires ~ On the subject of storage masgozines it may be
well to cover the several rhilosophles wkich may be applied to their
design,

a. The policy of pure isolation; of using an ordinsry frzme or masonry
structure dsvoid of bunkers or earth cover and relying purely on
the distance between it and any neighboring road cr tuilding for
protection of psrscnnel using tte latter. The only two such major
struciures of this Uype now uced ty the Laboratery are at the
extrems east end of TA-22 (TD Site{.
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Tke second policy is o usz a msdivm-vieight timber or concrete
gtructure swreunded on thres sides By en ecoih burriczic tut witk
none cn top. In ono variznt of this design the barricade may be
piled Girscily sraivst the building ez in the ccoceend veriant it
msy bs sepsrated from the building by scme arbitrery distarce,

gsay 4' cr 5', ithigz lotler Cecign moixdag rposcitle a giill lishier
primary stcuciure in Wne wmozesine fussll.  Ths fewvth sideo of the
tuilcing is of courss uscd e an entoyvny end loading dogk, end

is faced avay from the acczss roed teward e denssly forested
canyon or other uncccupied erea.

.

A third policy is the conciructicn of -exiremcly hesVy ccucrcts
magezines cempletely covered ca three cidss apnd ihe rool with a
heasy czrih barriczde, cgzin with the foustl cide 1274 orzn &5
an c:~“vv'v. Suen ctructuras ernend for their safoty ellcctive-
ness on sheer macs, egul ig cur opiniol LUSL be o EXCELEiIvVOly
heavy end expsnsive conctructicn to apirocch the usefulmess cf

the secord type noted above. =

An enalysic of the three types scon rulce out the first for our
purposes. Ve do not have encugh aveilable spece on the Los Alamos

rezervatica o aefferd the Iuwnsy of sinple wuildis ngs fep euplo~
sives storsge, each seporated by meny hundreds of yerds from the
n=xxh,  vader ccorisia leozl ceaditlcons s, for szonzls, if & morren-
si&e cenyon ¢ff the main canyon flcoor ic aveilzble, it night no
usad for z emegll megezine of the ucbarricaded type, bocatsce the
r*om canycn walls effcctively act as tarrisrs, The seccnd type
scens g much more reascnabhle and efflective deslgn cn vwhich to
base mzzazine ecactrueiicen, and rost of the cnes ecasirucicd here
in the last tzo years have tzcn of this szture, Ncrmually the

three side wzlls arc berriczded to a hoigkt of six to eight feet
atove tike magazine flcor and heavy concrete or timber walls zra

used to retzin this berricade. The roof is of light frazs ceon-
struction, so that if an explosicn should occur in tke megazine,
i%s feorece will te directed slyvord end litile domsas ghould ya~
gult to the immediate gurrounding cunrirrride as reguly oF
the shock wave or of flyins yrojzetiless congistir reriiens
of the mocgazzine. The third iype we msy dQisregsr rorsivility
except under special cenditlions vhere reletively cmsumus of
high explosive muel for operating ressons bo sto wmadictely
edjacent to inhsbited structures., In such cases czzzine
lozding cheuld bte lept well undor 100 lbs, end ¢ zazine
skbculd he of the gen cral tyr2 developad for cons ¢n i ¢on-
“junctlion with the Twe Kile Fﬂsa Cobenator letorst nzooly, ¢
hollow concrete shell, epprozimetely a 6! cubs, ccﬂﬁletely cov-
ered with an earth b;rrlcade. Yet a further type ha been dcval-
cpad by the L_t oreteory and will ghortly uwndsygo construction =zt
TE-15 (R Site) as an e yerl wzatal structure. The basic 'heory
behiad tbis now type of mnogzecine is es folloms

be as light in coastruction as

(1) The building a
@ &n 2g cheap 28 possible.
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(2) The smallest possible amount of earth fi1l ehoculd ba
employed, egaim with the ides &f reducing expsnss,

(3) <chovld en sccidsnt oceur, the muln force of the explssion
siould be directed skyward end the resicual rcrtion which
gees sldswerd should earcy witk is ne Frojectile~like frag-
ments 25 a2 resuid of the tullding's chattering.

(4) The building must be fireprocf, since it will bs eitusicd
ia & Forested erea and hence bs exposed to tre possigle

dangi? of forest fires.
To setisfy these four conditions we have specified thet the floor
foundatica and apren of the building be of standard consrzte con-
struction, inezemucl as the force of enr rescivle exnleosicn veould
merely diive them into the ground., The wslls of the builiding
have been specified as cf 8¢ vufe-conerete, The tufe sggregate
. is 1ight ond porous &nd upen being subjectsd to e violent explo~
' sion should be pulverized into a fine ponder, rather then into
[

~

chunly fragrents euch a2s wouvld bz the ense with stenderd zencreta
or otvher masonry. The rocf of the building has been specified as
corrugated asbestos cemert shesting clippzd with wire ccnnectors
to light steel cziling beams. In the evead of on expleosion thiz
corrugated asbzstos cement sheeting will shatter into tiny {rag-
monts because of its extrenme brittleness, fly skyward ond diop

in smell fragrments in tre immediste area of the mecazine. The
earth btarricade is set hack eeversl feet from the building itself,
so thet, &5 noted sbove, the tvilding may bz lizht in structure
end will not have %o act s a retaiving vall. The enly features
of the building which will result in flying fregments in the svent
of an explecsion are the windows, deoors, windaw and dcor {remes,
&nd the lintel of ¢ke satry side of the megazine, and these have
bzza faced towerd an insccessible ecanycn. Ia the ceiling strue-
ture the light steel beam supports for the rcof vill similarly
boeome flying fragments, bubt sheould be Girected skyward., Sczstime
in the not too distant future we kepe to build scele medels of
vhis SFpe mozsuine end blow thom up iunteatlicrnally to sce if Ley
are cs effective as our theory hss pre~suprosed. If this proves
not to bs the case, the one megezine we are constructing at R
Site will still be as good from ar overall design standpoint as
ths other and more standard types now in use elsewhere on tho
Project.

B. Ir gonmerel, then, 1t would seem feasible to werk up stenderd debzile for
each of the main types of duildings which will be required in the permsnent con- °
struction, and develop stzndard color schemes which %ill be appliezble throughout
2ll of *he new technical areas snd will permit easy replacement or slteration cf
office or laberatory errengemcats to suit changing needs. Together with this,
utility arrangements shcvld be standardirzed and coded so far cs poseibls for esse

I
Cr FWainLenanca.
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Appendix D

General Stock and Chemical Inventory Lists, 1946—1949
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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 1* 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



something we could get into the 51 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, ... [ can’t ... [ 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. Ifit 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 [ 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 [ 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 51 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, ... '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. |
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?



“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 [ 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?”



“I don’t know”
“You see, that was me until 47 or so, when [ 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?
‘6N0.99

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 ’467”
“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.”



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.”



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 lowa. 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?
C‘Rigth’
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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.



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.



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
Sfluoride 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.



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. [ 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 soilffill 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.
Cs-137 Cs-137 Pu-239/240 | Pu-239/240

Description Class N (fCilg) (pCilg) (fCilg) (pCilg)
Pondersosa pine growing in waste | waste cell soil 168 0.168 578000 578
around debris (>100 cm)
Oak, chamisa, ribes, fallugia waste cell soil 2 75.5 0.0755 159000 159
around waste debris (>100 cm)

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.
Cs-137 Cs-137 | Pu-239/240 | Pu-239/240

Description Class N (fCilg)! (pCilg)! (fCilg)" (pCilg)!
All remaining ponderosa pine soil peripheral soil 3 1075 1.075 5650 5.65
(2 cm)
All remaining ponderosa pine soil peripheral soil 3 289 0.289 4720 4.72
(10 cm)
All remaining ponderosa pine soil peripheral soil 4 110 0.1 1230 1.23
(25,30 cm)
All remaining ponderosa pine soil peripheral soil 2 186 0.186 884 0.884
(45-55, 80 cm)
All remaining ponderosa pine soil peripheral soil 1 -46.9 -0.0469 1020 1.02
(150-160 cm)
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 peripheral soil 3 163 0.163 1670 1.67
(25, 30 cm)
Oak, chamisa, ribes, fallugia peripheral soil 2 -13.3 -0.0133 4140 4.14
(45-55, 80 cm)
Oak, chamisa, ribes, fallugia peripheral soil 1 -35.8 -0.0358 729 0.729
(45-55, 80 cm)

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®. 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?. An effective efficiency factor encompassing
these factors is estimated as 33% and applied to 10,000 cpm to yield 30,000 dpm/100 cm? 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 TVDC R 21600 26400 CYy Estimated volume based
cells on geophysical survey
data disturbance
boundaries and reported
trench depths -24,000
CY. Variable ranged from
-10% to +10%
Percentage soil and %S R 15 40 % Range estimated from
interstitial fill standard disposal
processes at time
Average soil and SCONC R 255 901 pCilg range set at +/- one
interstitial fill sigma of ponderosa pine
concentration—Pu-239 5 soil data set in Wenzel
et al. (1987, 058214)
Assumed compaction CPPE R 1.83E+06 | 3.58E+06 cm?/CY Range developed based
gloves and PPE fill on estimated compaction
levels for PPE and
laboratory glassware.
Assumed compaction CG R 2.34E+05 | 2.44E+06 cm?/CY Range developed based
glassware and lab debris on estimated compaction
levels for PPE and
laboratory glassware.
Total 4-liter liquid LC4 R 50 300 # Professional judgment
containers based on review of
historical data and
interview with D. Mclnroy
Total 9-liter liquid LC9 R 10 100 # Professional judgment
containers based on review of
historical data and
interview with D. Mclnroy
Liquid container Pu-239 LCONC R 1.00E-05 5.00E-03 g/l “Plutonium Recovery
max. concentration Methods” (LA-175, 1944)
Assumed unit surface SCL R 1 30000 dpm/100 | Default derived from
radioactivity cm? 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 D varies % Dependent variable
PPE fill calculated as

0.5x (100 - %S)
Percentage glassware %G D varies % Dependent variable

calculated as
0.5x (100 - %S)

and lab debris

Soil and interstitial fill SD C 1.22E+06 g/CY physical properties
density
Specific activity Pu-239 PUSA C 0.0621 Cilg 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?® 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®. The CG value was determined
based on an approximately 4-liter glass beaker with an internally contaminated surface area of 1355 cm?
and subject to compaction ranging from 0% to 90% over the entire volume of 4425 cm?®. Both CPPE and
CG were normalized to cm?/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.

300
@ 250
> ¢ SINV
L 200
g = PPEINV
2‘3’ 150 GLABINV
p 100 LIQINV
(2]
‘; x TOTINV
o 50 -
0" ‘ : : : : : ‘ : : :
0 10 20 30 40 50 60 70 80 90 100
Percentile

Figure F-5.0-1. MDA B plutonium inventory distribution
The plutonium inventory at the 50th and 90th percentiles indicate the following distributiuons:

e  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)

e  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? 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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