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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 Rala project (TA-10), and the
Omega Site (TA-02) which included the water boiler reactor and other experiments. This assessment is
confirmed by monthly reports and correspondence of the operating groups, as well as log books kept by
the drivers of a truck that picked up contaminated trash and debris from these sites and took them to
MDA B. Explosives wastes were not disposed of at MDA B because Anchor Ranch, S Site, and other
explosives production and test areas used what is now known as MDA R (located in today's TA-16) for
these types of wastes. During the war, the tech area contained virtually all plutonium and uranium
research, purification, recovery, and metal fabrication operations. After the war, DP West assumed
responsibility for the pilot plant-scale plutonium purification, reduction, metal fabrication, and recovery
operations. Polonium operations moved to DP East. The uranium activities remained in the tech area, but
D Building converted to plutonium research and analytical support.

By 1947, all laboratories had established waste-disposal procedures that required laboratory and salvage
wastes to be boxed and sealed. Large items or equipment were to be wrapped with paper or placed in
wooden crates and tagged to indicate waste status. One eyewitness account indicates some wastes may
have been placed in large metal boxes and sealed before burial. In general, wastes in boxes were
reportedly emplaced simply by piling truckloads into the trench. Using a bulldozer, Zia Company workers
subsequently covered the material with fill dirt on a weekly basis. No effort was made to separate waste
types, or to compact the wastes beyond the soil cover compaction efforts.

The decontamination efforts employed during the 1940s speak to the fact that the Laboratory tried to
conserve and reuse equipment and other supplies. If items could not be decontaminated and could not
avoid disposal, personnel had to obtain a release from the property office. No property records of this
type have been located to date, however. Items that did not pass decontamination requirements after
normal use were reportedly sent to MDA B; these included empty gas cylinders that typically would have
been used to store oxygen, neon, helium, argon, and nickel carbonyl; glassware from the polonium
operations and the plutonium analytical and research laboratories; and miscellaneous mechanical
equipment. The presence of gas cylinders at MDA B is important for present-day excavation safety as the
cylinders might still be partially pressurized and may contain residues of toxic chemicals. There is no
evidence that fully pressurized gas cylinders or hydrogen fluoride tanks were disposed of at MDA B.

The MDA B pits/trenches are interpreted to be located approximately as shown on the attached map.
These pits/trenches were constructed by progressive eastward expansion of a series of semi-contiguous
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trenches during the 1944 to 1948 period. The earliest trenches are likely to be on the far western end of
MDA B. The far-eastern end of MDA B is thought to consist of small pits and trenches that contain glass
bottles with unknown chemicals, as well as radioactive waste. Aerial photographs taken in 1946 and 1947
document which trenches were active in those years. During 1946, 1947, and 1948, three fires took place
in the active portions of MDA B; this strongly indicates that uncontained chemicals, such as battery acids
or other oxidizers, were placed in MDA B’s open pits and mixed with combustible materials, such as
clothing, wood, and other organic debris, which created conditions conducive to spontaneous
combustion. The locations of the fires are approximated from aerial photographs of the period.

The vast majority of waste disposed of at MDA B waste was contaminated with residual radioactivity,
including routine laboratory waste, contaminated glassware, obsolete equipment and wooden laboratory
furniture, demolition debris, building materials, clothing, glassware, paper, trash, and small amounts of
chemicals from the laboratory areas. All waste and trash from the CMR Division laboratories was
considered contaminated trash, and all waste and trash was to be thrown into the “hot” receptacles that
were placed in each laboratory. The largest waste contributors may have been the contaminated laundry
and building demolition debris as laboratory structures and equipment were upgraded after the war. Non-
routine waste would have included materials from spills and accidental releases. Actinium research at
DP East would have generated unknown wastes contaminated with actinium-227, while wastes of
unknown character from the 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):

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

What programs and organizations were active at Los Alamos in the mid- to late 1940s that may or
may not have contributed wastes to MDA B?

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

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.

EP2007-0236 ' August 2007




MDA B Process Waste Review

Los Alamos
=

v “\,"&7
e 8 RS

e

S
N~ -2

Laboratory boundary
Technical area boundary
Primary paved road
Secondary paved road
TA-21

2500 5000 7500 10,000

Figure 1.0-1. | Present-day MDA B site plan

August 2007

National
Monument

FIMAD, G104997 8/9/96
FB-1, MDA B IWP, 062204, im

EP2007-0236




MDA B Process Waste Review

11 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 excerptéd 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 cmz).
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);
e H Building—initial work with polonium-210, barium-140/lanthanum-140, and strontium-90;

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

HT Barre! House—storage area for enriched uranium and plutonium;

J-2 Building—radiochemistry research on weapons test debris;
M Building—processing, metallurgy, and the recovery of enriched uranium;
O Building—storage of sealed radium and radium/beryllium sources;

Sigma Building—casting, machining, and powder metallurgy of natural and enriched uranium and
later thorium;

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

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

The original technical area (now TA-01)

DP Site (now TA-21)

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

Bayo Canyon (radioactive lanthanum [RalL.a] 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 (Deita 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 (CMRY) 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 fiiter
papers were disposed of twice a year. The waste from the CMR Division averaged 50 boxes per
day.

+ The handled waste material consisted of paper, rags, and rubber gloves. The material was placed
in cardboard boxes at the sites and the boxes were sealed with masking tape. These boxes also
may have contained glassware and small metal apparatus. This type of material made up
approximately 90% of the material handled. The rest of the material consisted of metal such as
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airducts and large metal apparatus. This latter kind of material was placed in wooden boxes or
was wrapped with paper. Two types of cardboard boxes were in use at the time—one measuing
25%2in. x 25%2in. x 30 in. and the other 13 in. x 13 in. x 24% 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.

o 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.

e 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. Mcinroy, conducted
on-site, for the purposes of this report. David stated that he was working alone in the unpaved, eastern
area of MDA B and fell into what appeared to be a sinkhole that was approximately 5-6 ft deep. He
observed at least 2 stacks of large laboratory glass bottles—containing liquids—on pallets, with an open
area between the pallets of approximately 2 ft by 5 ft. The sinkhole was located approximately in the
south-central portion of the eastern area of MDA B. Mr. 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, “l 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 Paint, 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, 19486, 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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Figure 2.0-1.

General Site Map of MDA B with current and historic adjacent sites identified for reference; the commercial

area is not present in the historic photographs; the coal storage area is present in historic photographs but

was removed in late 1947
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Figure 2.0-2. Waste disposal practices at MDA A circa late 1945; similar trench conditions and waste disposals are
assumed to have existed at MDA B during this time period (LANL photograph IM-9: 2284)
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Figure 2.0-3. Composite aerial photogAraph of MDA B taken in November 1946; view to the south, the entire length of MDA B ,is
depicted in this composite; thought to be the oidest photographs of MDA B (notations by authors of present report
photographs by Sandia Labs: scanned images courtesy of Los Alamos Historical Museum Photo Archives)
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Figt;re 2.0-4. Aerial photograph of MDA B taken in December 1946; view to the south, the entire length of MDA B is depicted in this
enlarged photograph (notations by authors of present report: photographs by Sandia Labs: scanned images courtesy of
Los Alamos Historical Museum Photo Archives)
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Figure 2.0-5.

Aerial photograph of MDA B December 1947; view to south (notations by authors of present report: this is a scanned
image of a single, labeled photograph from MDA B project files: source not identified, but thought similar to Figures 2.0-
3 and 2.04)
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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 1l. The original technical area constituted the core of the initial
Laboratory operations and was located in the areas surrounding the Los Alamos Ranch School that had
been obtained by the War Department for the Manhattan Project (Figure 3.0-1). For safety purposes, the
explosives research and production operations were conducted at the property known as Anchor Ranch
because this area was separated from the original technical area by several miles. The descriptions of
Anchor Ranch and the associated S Site areas are beyond the scope of this report because the
explosives waste was managed locally in those areas and did not contribute to MDA B. As the scope of
the Laboratory research operations progressed during the war, other Laboratory areas were added, such
as DP Site. These are described in the following sections, as applicable.

3.1 Uranium Purification and Recovery in D Building

At its inception, the Laboratory had two main problems to examine: (1) processing tetrafluoride for
experiments and weapons production, and (2) resolving issues concerning the fuel for the water boiler at
Omega Site. The Oak Ridge, Tennessee, operations undertook the purification of enriched uranium
before shipment to LANL. LANL specified the chemical form, such as sulfate, nitrate, or tetrafluoride. The
primary assignment of the CM Division was to develop and apply the methods for the purification and
recovery of uranium to the specifications of composition and purity set by the physics and engineering
groups. The processes for uranium purification and recovery are described in “Chemistry of Uranium and
Plutonium” (LASL 1947, 095322). The successful accomplishment of the objectives required
extraordinary precautions against radioactive toxic hazards and extraordinary precautions against loss of
the immeasurably precious isotope uranium-235 (LASL 1947, 095322). Thorium was used as a surrogate
during early experiments.

Enriched uranium from the Oak Ridge plant generally was received as a purified fluoride and was
reduced directly to metal. It was primarily the role of uranium as a stand-in for plutonium that led to the
first work on uranium purification. The first uranium metallurgy at LANL was the preparation of the hydride
because use of the hydride in the first bomb was still being considered. Experiments with hot and cold
pressing were tried until the use of plastics curtailed the need for the hydride. The essential purification
step was the ether-extraction method that concentrated the uranium from gross amounts of impurities
(Figure 3.1-1), then the precipitation of uranyl oxalate, and then the ignition to form the oxide that could
be converted to tetrafluoride. This process also was used when necessary to decontaminate the water
boiler solutions. In September 1946, 13 reductions were made that yielded an average of 99.90% of total
uranium-(LASL 1946, 095314).
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Figure 3.0-1.  Original technical area of Los Alamos Scientific Laboratory, December 1946; view to the north; some building identifiers
are shown, some buildings discussed in the text (photograph by Sandia Labs, courtesy of Bradbury Science Museum)
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IM-9:1808

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 pg/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 pg/L of uranium,
which was discarded. If the tested solution exceeded 100 pg/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.

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

December 1946: About 5 g of enriched uranium was recovered and purified from residues of old
water boiler samples, and a search had started for a new method of recovering uranium turnings
coated with cutting oil (LASL 1947, 095318).

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

June 1947: 32.8 kg of enriched uranium were recovered and purified to the oxide, including
25.8 kg of lathe turnings (LASL 1947, 095324).
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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).

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.

¢ May 1945: D Building was cleaned, and contaminated material was separated from
uncontaminated items; expendable materials were sent to MDA B. Twenty boxes of contaminated
materials were sent to storage for later reuse, 30 boxes of contaminated materials were cleaned,
and 30 boxes of glassware were sent to the glass-washing shack for cleaning (LASL 1945,
094536).

August 1945: The report stated that during the week of August 20-25 about 900 pieces of
contaminated glassware were washed and that over 50% required more than one washing
(LASL 1945, 095340).

October 1945: The contaminated laundry was completely removed from the original technical
area and the equipment was transferred to DP Site. The former laundry building D-2 was
remodeled as a dedicated central glass-washing facility (LASL 1945, 095342).

January 1, 1946: The glass-washing facility (one room) had been remodeled and new equipment
installed. Storage for clean and contaminated glassware was possible (LASL 1946, 095343).

May 1946:. The tolerance value for glassware of 50 cpm was lowered to 0 cpm, and few pieces
were being lost even at that low value; 2000 pieces of glassware were washed, of which 250
pieces required rewashing before being brought to the new tolerance. Fifty pieces were destroyed
by burial because of “inaccessibility of parts to cleaning or monitoring, or because
decontamination was impossible” (LASL 1946, 095309).

July 1946: It was reported that the glass-washing building would be used for the decontamination
of valuable equipment, gas cylinders, and liquid air cylinders as well as glass washing. New types
of decontamination equipment were to be installed in the hope of salvaging valuable pieces of
apparatus by cleaning to tolerance levels. Such equipment was to be returned to the laboratories
or stored in the “contaminated warehouse” for future use. Unclaimed glassware found to be
contaminated was destroyed by burial. Approximately 500 pieces were returned to laboratories in
D Building, but approximately 750 other pieces of glassware were found to run from 250 cpm to
infinity and were buried (LASL 1946, 095311).

In September 1945, after the cessation of combat activities overseas and the termination of plutonium
purification activities in D Building, several chemical hoods were dismantled and sent to MDA B
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(LASL 1945, 095341). These were likely standard chemistry-lab type hardwood cabinets and fume hoods
constructed during the war that were being replaced by stainless-steel furniture obtained after the war
had ended. Figures 3.3-1 and 3.3-2 show typical laboratory furniture and equipment used in the
purification and reduction operations in D Building. All laboratory furniture, such as cabinets and fume
hoods, and exposed walls and floor surfaces, were wiped routinely to control airborne contamination and
after spills to recover the radioactive materials. The cloths, rags, and cleaning solutions were sent to
recovery. A broader cleanup of the original technical area occurred at this time. The start-up of the
polonium and plutonium operation in the new DP Site resulted in the dismantling of equipment in

D Building used during the war and led to the disposal of that equipment at MDA B. In late 1945, the
reorganization of the uranium metal production and chemistry group led to the installation of new
equipment for processing purified uranium oxide. it is assumed that older, contaminated equipment was
disposed of at MDA B. In December 1946, it was reported that a sharp decrease was detected in the
personnel contamination levels as measured by nose swipes; this was attributed to the decreased activity
in D Building and the fact that fewer dismantling and reconversion operations were being carried out in
the contaminated rooms (LASL 1946, 095316). In May 1948, Room 16 in U Building was dismantled and
new wall and floor areas installed, with the dismantled equipment very likely disposed of at MDA B.
Room 119 in D Building was also dismantled and rebuilt to include special hoods and dryboxes

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

Liquid wastes from the Manhattan Project era (1944-1947) activities in D Building and associated
activities in the M, T, U, H, and Sigma Buildings consisted of sanitary and industrial process water and
possibly contaminated chemicals, such as trichloethylene used for cleaning turnings. All of the plutonium
and uranium purification solutions were retained and the materials recovered. The recovery of plutonium
in D Building and other plutonium operations in the original technical area generated recovery solutions,
with approximately 0.1 mg/L (10™ g/L) plutonium considered unrecoverable (LASL 1969, 095300).
Residual uranium recovery solutions reportedly contained an average of 60 mg/L that was considered
unrecoverable. A November 1944 memorandum estimated that 100 L. of waste solution that contained
roughly 10 mg of enriched uranium would be disposed of (Lipkin 1944, 095301). By comparison, in
December 1948 approximately 300 gal. of solution containing 4.2 mg of enriched uranium were discarded
(Jette 1948, 094349). Until 1949, liquids with plutonium and uranium below the discharge limits were
released untreated to Pueblo Canyon through an industrial waste line, known as the acid waste line,
connected to the D, M, T, U, and Sigma Buildings in the original technical area. Los Alamos Canyon to
the south received the contaminated mop and wash water from the laboratory buildings and the laundry
adjacent to D Building. Some liquid wastes were probably dumped down the sanitary sewer drains.

The “Health Program for D Building Laboratory Areas” report (LASL 1947, 095328) outlined the control for
ordinary chemicals, mercury, and precious metals. Chemicals were not to be returned to the stockroom
once they had been in contaminated areas; the chemicals were to be reported to the H1 Group and
disposed of by destruction methods (e.g., burial). Mercury and precious metals were to be processed by a
salvage system by which the materials were to be returned to the D Building shipping-and-receiving room
when they became surplus (LASL 1947, 095328). Los Alamos Scientific Laboratory Notebook No. 1743
(LASL 1948, 095286) recorded pick-ups of contaminated cleaning solutions from D Building in January
1947 and chemicals from U Building in September 1947. The CMR monthly reports commonly noted the
use of water-soluble cutting oils; diethyl ether; acetone; paints and solvents; hydrogen peroxide; aqua
regia; and sulfuric, nitric, citric, hydrochloric, trichloracetic, and oxalic acids. Bottles of chemicals are
assumed to have been disposed in MDA B as part of laboratory upgrades.
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Figure 3.3-1. Induction furnace inside a wooden fume hood and galvanized vent pipe that pre-
dated stainless-steel equipment obtained after the war; notice plywood
construction in adjacent area (LANL photograph IM-9: 1824)
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Figure 3.3-2. Typical wet chemistry apparatus in D Building (LANL photograph IM-9: 3007)
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4.0 DP SITE OPERATIONS, 1945-1948

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

D Building and in attached or adjacent buildings in the original technical area. A fire in the ceiling of the
machine shop (C Building) in January 1945 raised awareness of the considerable hazard of working with
larger quantities of plutonium. It was decided to construct a new fireproof facility at DP Site, an area
removed from the post’s living quarters. The construction of DP Site started in April 1945, and polonium
and plutonium operations were transferred from the original technical area in the fall of 1945. DP Site was
divided into DP East and DP West, for polonium and plutonium operations, respectively. The major facility
at DP East was the laboratory in Building 52 and the air filtration plant in Building 53. In DP West, the main
processing buildings were the laboratories in Buildings 21-2, 21-3, 21-4, and 21-5; the air filtration plant in
Building 12; and many small support structures. The majority of the buildings were of standard design and
construction, but the main processing facilities were constructed so that the buildings and equipment
would be as fireproof as possible, exposed surfaces could be easily decontaminated, and a high-capacity
ventilation system would maintain low air contamination levels (LASL 1947, 095323). This section
describes the early Laboratory’s polonium and plutonium purification and recovery operations at DP Site
and the potential wastes from those operations.

4.1 Polonium Purification and Fabrication at DP East, 1945-1948

The polonium processing was transferred from H Building in October 1945. Polonium-210 was separated
from its parent bismuth at the Dayton, Ohio, units, operated by Monsanto Chemical Corporation, after
irradiation and activation at one of the Hanford reactors. Monsanto prepared the polonium-210 on thin
platinum foils and shipped them to LANL. LANL chemically purified the received materials and fabricated
small polonium-210 and beryllium neutron generators for use as weapons initiators. Polonium-210 has high
alpha-radiation activity and a half-life of approximately 138 days. The excess polonium was collected and
returned to Dayton for recovery. Much of the specific information concerning these devices remains
classified. The operations within Building 52 (Figure 4.1-1) largely mirrored those in H Building; the
polonium processes remained a small batch process conducted on a benchtop scale in laboratory
glassware. A glass-washing room was set up at DP East to decontaminate the materials used and to
prepare them for reuse. The Building 52 laboratory was equipped with fume hoods and dryboxes to isolate
workers from the active materials. The hoods were exhausted through Building 53, which was equipped
with filters and electrostatic particle separators locally termed precipitrons, or electromatic filters. Some

DP East research was focused on the chemistry of actinium salts and metal, but this is poorly documented.

4.2 Plutonium Purification and Fabrication at DP West, 1945-1948

The first plutonium was processed at DP West (Figure 4.2-1) on October 19, 1945. By the time plutonium
purification and recovery operations were transferred from D Building to DP West, the tolerances for light-
element impurities had been relaxed as a result of knowledge gained from plutonium chemistry research.
Research on the purification process to eliminate the ether-extraction steps was completed, and the oxalate
extraction process was adopted entirely by July 1946. Plutonium was received at LANL as a thick syrup of
plutonium nitrate and water from Hanford. The syrup was contained in a stainless-steel container, referred
to as a steel bomb due to its shape (Figure 3.2-1). Upon receipt, the bomb was removed from its shipping
box, submitted to decontamination on the outside, and either stored or sent to purification. The contents
were weighed, an analytical sample was obtained to determine the amount of plutonium in solution, and the
contents were removed. The dry, empty bomb and cap assembly were returned to the decontamination
room, where they were cleaned on the outside, placed in a carrying case, and returned to the shipping room
for shipment back to Hanford. In August 1947, a disposable cap and plug for the Hanford shipping container
was designed that eliminated all threads (LASL 1947, 095327). Figure 4.2-2 is a reproduction of the
plutonium piant flow sheet (LASL 1947, 095323), graphically depicting the processes sequence at DP West.
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Figure 4.1-1. DP East; September 12, 1950; view to north; notations added (LANL photograph IM-9: 15927)
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Figure 4.2-1. DP West; September 12, 1950; view to north; ﬁotations added (LANL photograph IM-9: 15926)
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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 resuit
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 radicassay showed the lot to contain the correct amount of
plutonium. The supernatants resulting from the purification processes contained plutonium in the range of
1-5 mg/L that was considered too great to store if suitable recovery methods were available (LASL 1947,
095323), hence all supernatant solutions and washes from the purification processes were returned to
recovery (Figure 4.2-2). In June 1946, 149 lots of Hanford solution were processed, 82 by the ether-
extraction procedure, and 67 by the single-oxalate procedure. The shortened oxalate procedure was then
authorized for future purification work (LASL 1946, 095310).

After purification, the plutonium solutions were subjected to a hydrofluorination process and then reduced
from the fluoride to metal in dry conversion processes. The hydrofluorination was conducted with
anhydrous hydrogen fluoride that was redistilled and tanked in 80-lb (hydrogen fluoride) iron cylinders
from the Kinetic Chemical Company of Wilmington, Delaware (LASL 1947, 095323). The plutonium metal
was purified through remelting under a vacuum, alloyed as required, formed into shapes, and coated for
oxidation protection. All metal castings skulls (excess pour materials) and metal turnings and other
excess materials were returned to recovery (Figure 4:2-2). By February 1946, the DP West plant was
reportedly operating smoothly. Metal reductions yielded a calculated average of 98.5%, and one
reduction to which oxidized turnings were added gave a yield of 96.5% (LASL 1946, 095345). In

June 1946, comparisons of plutonium metals reduced by the ether-extraction procedure and the single-
oxalate procedure yielded 98.7% and 97.5%, respectively. The results of the new single-oxalate
procedure were consistent with impurities in the reduction and doubled the amount of plutonium returned
to the recovery process, but they did not change the number of liners submitted (LASL 1946, 095310).

Purification operations did not include the removal of americium-241 until after July 1948. As early as
1945, americium-241 was known as a radiological contaminant in plutonium-239 that resulted from the
decay of plutonium-241. Plans to design and build an americium-241 purification facility were discussed
as early as January 1947 (LASL 1947, 095319), but the first microgram separations of americium-241 did
not occur until July 1948 (LASL 1948, 095283).

4.3  Plutonium Recovery at DP Site, 1945-1948

The plutonium recovery processes were developed for the purpose of concentrating and partially purifying
plutonium-containing residues received from all of the plutonium processing and research operations in
preparation for final purification. Figures 4.3-1 and 4.3-2 show the plutonium-purification process residues
and the plutonium recovery processes used at DP West (LASL 1947, 095323). The primary task was the
recovery of small amounts of plutonium from large amounts of other elements. The need to recover
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plutonium from purification residues drove the expansion of metallurgical and chemical research
programs at DP West. The recovery processes of the early DP West operations are described in
“Chemistry of Uranium and Plutonium” (LASL 1947, 095323).
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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:

o solid samples in which the plutonium was in a form capable of being preferentially dissolved, such
as plutonium that adhered to platinum foils, glass plates, and glass wool,;

+ solid samples in which preferential solution was impossible or the inorganic impurity prevented
the plutonium from being washed out, such as plutomum metal coating on aluminum foil or in
porous magnesium oxide crucibles;

* solid samples in which the plutonium compounds were mixed with organic matter that precluded
mechanical separation, such as wood shavings, drybox sweepings, and tissue paper;

o solutions of plutonium salts that contained organic material of low volatility, such as analytical
samples or samples containing glycol;

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

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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¢ 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 to 48.7 g/L.
The solutions were similar enough that they could be mixed to create one feed solution for the column-
separation process. By May 1949, the recovery solutions from storage had been processed through the
ion-exchange columns, with recovery of 90% to 99% of assay. Plutonium was to be precipitated from the
effluent by a peroxide treatment. Peroxide precipitation followed by ion exchange was found to remove
99.95% of the plutonium from a sample stored solution (LASL 1950, 095293) and left concentrations of
10° 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-Ib 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 10 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 fiiters (LASL 1948, 095883). The paper filters used in the filter buildings were
a low efficiency paper. High efficiency particulate air (HEPA) filters were not used until 1949 after tests
were performed on filter papers received from the U.S. Army Chemical Warfare Service (CWS). The
results of the preliminary tests indicated that efficiency of removal was much greater than with the
electromatic air filters (LASL 1949, 095882). (Note - see former employees interview section 4.6)

4.5 Wastes from DP Site Operations, 1945-1948

The documented evidence reveals that the shortage of plutonium and other critical materials continued
during the start-up of the newly constructed DP Site after the war. The plutonium operations at DP West
were at the pilot plant scale, whereas the operations at D Buildings had been at the bench scale.
Polonium operations at DP East largely remained at the bench scale. All plutonium solutions, process
equipment, and all incidental materials that came into contact with plutonium were recovered to the extent
possible. Purification and recovery processes recorded plutonium at the milligram level. Every effort was
made to conserve uranium, plutonium, polonium, and other radioactive source materials. No process
equipment, such as plutonium reduction crucibles, was disposed of because of the extensive recovery
operations. Other process equipment, such as the Hanford plutonium solution shipping containers were
dried, sealed, the exteriors decontaminated, and returned to Hanford. All plutonium lathe turnings, casting
skulls, and other metals and oxide residues were recovered. Excess polonium was collected and returned
to Dayton, Ohio for recovery.

Daily pick-ups of contaminated trash were recorded from DP East and DP West in 1947 and 1948 in
Los Alamos Scientific Laboratory Notebook No. 1743 (LASL 1948, 095286). Based on process
descriptions wastes from the early DP Site operations (1945-1948) consisted of contaminated clothing;
gloves; glassware; equipment and laboratory apparatus, such as empty gas cylinders (argon, oxygen,
helium, and nickel carbonyl were noted); building demolition debris; ordinary trash and paper from the
laboratory areas in Buildings 21-2, 21-3, 21-4, 21-5 in DP West and Building 21-52 in DP East; and oils
and filter paper changes from Buildings 21-12 and 21-53, in DP West and DP East, respectively. Since
polonium has a half-life of 138 days all contamination from the 1940s has decayed away.

In 1947, the H1 Group published a procedure for the control of contaminated property and wastes (Tribby
1947, 095306). No transfer of equipment or materials was to be made, except through the H1 Group, and
everything required proper tagging and clearance by the property office. Criteria were formally
established for contaminated materials and equipment to be returned to the stockroom (no detectable
contamination by swipe or direct reading), for hot storage (no counts over 500 cpm or 1mR/h), for other
contaminated areas (respective area requirements), and for materials rejected for reuse and to be
submitted to MDA B. No transfer was allowed between the plutonium and polonium areas. All equipment
and materials that could not be decontaminated to meet requirements was to be condemned and buried,
but such items required clearance through the property office. No property records, however, have been
located from this era.

Equipment was to be properly boxed or crated, sealed, tagged, and transferred to the disposal site by the
specially assigned contaminated truck and transfer personnel. The disposal was monitored and
supervised by the H1 Group. All waste and trash from the CMR Division laboratories was considered
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contaminated trash, and all waste and trash was to be thrown into the “hot” receptacles that were placed
in each laboratory (Tribby 1947, 095306). Although no specific disposal records were maintained during
the operational period of MDA B, the disposal of contaminated equipment and property items were
reported monthly in the CM/CMR Division progress reports. Some portions of these reports remain
classified, but some portions have been declassified for this report.

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

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

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).

¢ June 1948: All non-disposable-type Hanford shipping container plugs were listed by number,
boxed, and buried at MDA B (LASL 1948, 095282).

The decontamination facility at DP West was upgraded in 1948 to facilitate greater recover of equipment,
the types of items decontaminated were then reportedly monthly. For example, in March 1946, 89 items
were handled by the group, including 27 Hanford containers returned to process, eight empty Hanford
containers returned to quantity control, nine hydrogen fluoride tanks returned to stock, six diver suits
cleaned, 21 tools cleaned, and 17 glass containers cleaned (LASL 1946, 095308). In September 1948,
76 items were decontaminated so they could be returned to use or released for salvage, including 31 gas
cylinders (LASL 1948, 095285). Reports from other months simply listed the total number of items.

The decontamination facility at DP East reported that contaminated glassware and other apparatus were
disposed of at MDA B. The report for October 1945 (LASL 1945, 095341) stated that during the month of
September 1945, over 2,150 pieces of contaminated glassware were processed and about 60% required
rewashing. On September 14, the glassware tolerance from DP East was raised from 500 to 1500 cpm
since the percentages of glassware passing the lower limit was so low. In June 1946, however, all of the
sinks in the DP East glass-washing room were found to be contaminated. The washing of clean
glassware was discontinued, but the washing of contaminated glassware continued. Contaminated
glassware requiring disposal remained a contributor of waste to MDA B through 1948, as the following
examples indicate:

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)
e June 1947: 940 pieces washed; 26% disposed of after three washings (LASL 1947, 095326)
o 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 fiiter 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 10” 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 Iess 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 botties, 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.

The plutonium recovery group continued to evaporate spent chemicals for some time and
accumulated an inventory of these concentrated plutonium solutions in the plutonium storage
vault until the recovery processes could be perfected.

In the 1948 to 1950 timeframe, the recovery process for spent purification chemicals was rebuilt,
the bottles of concentrate were “re-solutioned”, and the accumulated solutions were processed to
recover the plutonium. The solutions were stored in 5 L glass bottles with vented glass stoppers
because they created hydrogen gas. Some of the other extraction solutions were put in stainless-
steel drums and were shipped to Berkeley for research purposes.
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» Nonliquid “residues,” such as rags used to clean plutonium spills and dust, were incinerated and
the ash processed to recover plutonium. The general rule of thumb was that “materials that
exhibited greater than 50,000 cpm were retained for recovery, as this generally amounted to
1 microgram (ug) of plutonium”.

o 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.”

e Asked about the filters at DP West filter Building 12, Mr. McNeese stated that “standard filter
papers were used on the filter building, something like standard laboratory filter paper, some of
these contained asbestos.... Personnel monitored the filter papers after accidental radioactive
releases, some were taken for recovery, but the low efficiency of the filter paper did not capture
much and they were routinely changed and just disposed. In 1949 the U.S. Army CWS provided
some HEPA cartridges that were fitted to the glovebox air intakes. Similar filter paper materials
was eventually obtained and installed at the filter building as part of the exhaust stacks.” He had
little knowledge of the electromatic air filters or the oil changes in the filter buildings associated
with the electromatic air filters as these were performed by maintenance personnel. The oil was
from an oil drip system that wiped the electric wires clean, so the oil would be contaminated
(Criswell 2007, 096637).

¢ Mr. McNeese described seeing 4 ft x 4 ft x 8 ft “black iron boxes” or “sea-cans” being filled at
MDA B. Asked about the sea-cans being buried at MDA B, Mr. McNeese replied, “Can’t
remember them being buried on the western end of the trenches, but | 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.”

¢ 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.”

e To the statement, “Our current upper-bound estimate is not more than 100 g plutonium in the
entire trench,” Mr. McNeese commented, “| guess there’s not near that much in there. If there
was a gram . . . they would have . . . broken their backs to recover it at that time”
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To the question, “At what point in time do you think the value of plutonium would have changed
and the scarcity would have been less critical?,” Mr. McNeese stated, “I'd say sometime after '54
or ‘55 there was enough of it around that there was no worry about small quantities of it . . . .
What I'm saying is that there were sufficient quantities of it that you weren’t scrapping for every
little half a gram.”

The following is a summary of an interview of Robert Nance conducted for the purposes of this report in
2006 (Criswell and Rager 2006, 096640). Mr. Nance was hired in 1951 as a chemical technician, but later
became a technical staff member. He worked in the plutonium recovery operation during the 1951 to
1952 timeframe.

Mr. Nance inherited a 55-gal. drum that contained bottles of residues, analytical solutions, and
sludges. He created individual recovery solutions so these could be sent back through the
plutonium recovery process.

Asked if he remembered the storage of recovery residues in Room 213, Mr. Nance stated that it
was cleared of stored residues, that by the time he arrived, Room 213 was used for other
storage.

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

Asked what type and size of bottles were used for storing solutions, Mr. Nance stated that “the
solution chemistry for these early processes were small in volume,” that he worked with many
2-L, 4-L, some 9-L bottles, and rarely 20-L glass bottles. It was common for 2-L and 4-L bottles to
have ground glass stoppers, but the larger bottles had rubber or neoprene stoppers.

Asked if he knew anything about solutions that may have been stored since the war, Mr. Nance
recalled that his friend, Clifford Nordeen, worked in the area with him (Mr. Nordeen has since
passed away) and worked through the late 1940s and early 1950s on the recovery of solutions
that had been stored since the war. Because the chemistry of plutonium was a new frontier and
some of the processes had not worked, the group stored the solutions until they could create the
recovery processes.

Asked about potential chemicals that may have gone to MDA B and may have involved the cloud
of pink smoke at the 1948 fire, Mr. Nance did not know how that worked, but that “pink smoke
indicated iodine,” the by-product of hydrogen iodide.

Asked about the types of gas cylinders used in the plutonium recovery area, Mr. Nance recalled
gray tanks about 12 in. in diameter for hydrogen fluoride and tall, orange tanks for oxygen. He did
not remember the use of hydrogen sulfide in those early years.

5.0 CONTAMINATED LAUNDRY

The contaminated laundry, first located in the original technical area and then DP Site, probably was the
single largest volume source of contaminated waste to MDA B. The CMR Division’s monthly report for
May 1945 (LASL 1945, 095337)—the month when the CM-12 Group became responsible for the
operation of the contaminated laundry and for the disposal of contaminated items—indicated that studies
were being performed on improvements in cleaning solutions, laundry solutions, and filters (including
filters from hoods). The CM Division's report for June 1945 (LASL 1945, 095338) states that 17,535
pieces of clothing (e.g., boots, coveralls, caps, socks, towels) were processed in the laundry, and of the
8,943 rubber gloves washed, 912 were discarded, 4,410 required additional washing, and an additional
1,724 were simply disposed of because they had been used four times. Reports for other months reflect
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similar details. In September 1945, the contaminated laundry was completely removed from the original
technical area and the equipment was transferred to DP Site. The report for December 1945 stated that
rubber gloves would no longer be washed because it was more economical to supply new gloves rather
than to attempt to wash the used ones. Before this time, 8,797 gloves were washed in November and
5,728 in September. In 1946, the number of gloves processed was no longer reported, but 13,260 new
gloves were issued in May 1946 (LASL 1946, 095310). In October 1946, it was decided that protective
clothing would no longer be monitored before washing to reduce the air and personnel exposures and to
leave more instruments available for other uses. Clothing would be carefully monitored after laundry and
before reuse (LASL 1946, 095315).

In January 1948, the H1 Group published a report concerning the operation of the contaminated laundry
(LASL 1948, 095415). This report established the procedures and materials, health rules, laundry
supplies, and equipment for the laundry operation. The report also assigned tolerance levels for the
disposal of various contaminated items, such as
e Coveralls from plutonium areas
>10,000 d/m/150 cm?
>500 d/m/150 cm? after four washes
¢ Coveralls from polonium areas
>1,000 d/m/150 cm? after four washes
o Smocks and laboratory gowns from plutonium areas
>200 d/m/150 cm? after four washes
o 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
¢ Towels and washcloths from all areas
>50 d/m/150 cm?
>1.25 mrem/h surface by GM
¢ 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 Rala program was a single-purpose direct application of a known radiographic technique to study
implosions that had to be adapted to microsecond time resolutions. This meant developing
unprecedented performance with ionization chambers and yet-unheard-of gamma radiation sources.
The source of radioactivity was radiobarium from fission products from the Clinton Reactor at Oak Ridge,
Tennessee. Isolation of the first batch of radiobarium was conducted at Oak Ridge in April 1944. The
material received at LANL was a mixture of barium-140 and lanthanum-140. The half-life of carefully
purified lanthanum-140 was measured to be about 40 hours. The short-lived lanthanum had to be
separated from its parent barium and used within a few minutes for the test shots.

On August 14, 1947, the H1 Group documented the procedures for personnel who hauled trash from the
Bayo Canyon area to MDA B to avoid overexposure to beta and gamma radiation. This procedure defined
controls for film badges, truck escort rules, flagging, and criteria for gamma survey readings. The survey
meter was to be adjusted daily as required for background and with a shielded radioactive source,
presumably lanthanum-140. Maximum times for loading and transport from Bayo Canyon to MDA B were
calculated for exposure to gamma radiation, so as not to exceed the one-day tolerance dose (Tribby
1947, 095306). The Los Alamos Scientific Laboratory Notebook No. 1743 (LASL 1948, 095286) recorded
weekly pick-ups of contaminated trash from Bayo Canyon in 1947 and 1948. There was no itemization or
characterization of the material picked up, other than noting that it was contaminated material.

During the operational life of MDA B from 1944 to 1948, 116 shots involved 75,117 Ci of radioactive
lanthanum, conventional explosives, and natural uranium for explosive diagnostics. The radiochemical
operations conducted at the site generated solid and liquid radioactive wastes, which were disposed of in
subsurface pits and leach fields in Bayo Canyon. During the 18 years of the 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-80, which was an impurity in the product shipped from Qak
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 suifate, 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 (SUPQO) 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 resuited 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 beryilium 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 oniy afew
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]
o Jars—Pyrex 1 gal. with tops
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Bottles—glass 50 litter [sic]
Bottles—50-litter [sic] Pyrex
Containers—1 gallon tin

Containers—5 gallon tin

Flask — American Thermos 5 gal. #8625

Table 9.0-1

Chemical Inventory of August 1946

Items

Max.

Okite Stripper M-3

300 Ib

Hydroxidic Acid

350 Ib (7-Ib bottles)

Ammonium Nitrate

In shacks (explosives) 150 Ib

Calcium Nitrate

250 |b (25-Ib containers)

Caustic Soda

250 1b (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 b

Tartaric Acid

100 Ib

Bicarbonate of Soda

1lb

Lead Oxide (Yellow)

201b

Glycerine

1gal.

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 b

Aluminum Nitrate

125 b

Ambilite 1R-100

100 Ib

Magnesia Oxide

500 ib

lodine

1-lb jar

Asbestos, powdered bulk

No value recorded

Source: LASL 1946, 095317.

Note: A copy of the complete, handwritten inventory is provided in Appendix D. The table

shown here has been modified for informational purposes.
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A few chemicals were specifically listed as needed for the next 6 months (Table 9.0-2). It is not known
whether this list represented the actual inventory or recorded the needs for the next 6 months.

Table 9.0-2
Chemicals Needed for Next 6 Months (1946)

Items Max.
Hydrochloric Acid Conc. 300 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 81b

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 Heaith 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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Nickel carbonyl 11b
Nitrobenzene 1kg
Hydrazine compounds 1 Ib
Hydroxylamine 11b
All metallic fluorides 5Ib
All cyanides 11b
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:

« 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)

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 9 (2.22 Ci)
intact liquid containers 0.96 g (0.06 Ci)

The plutonium inventory in intact containers, based on the analogy of recoverable solutions of the
period, indicates an estimated MDA B plutonium-239 inventory of approximately 2.3 g. Perhaps
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more surprising is the relatively small potential inventory of intact liquid containers at the discard
limit. Even if the number of containers were to increase, it would not seriously affect the entire
inventory. Based on the waste process history of the period, individual items may possess higher
or lower levels of contamination, but they would not represent a significant change in the majority
fraction of the inventory in MDA B. At higher total inventory probabilities, the soil component is
quite sensitive and dominates the overall inventory.

11.0 SUMMARY AND CONCLUSIONS

The existing reports, records, archived memoranda, additional correspondence, and other documents
reviewed for this report substantiate the assumption that no formal disposal records for MDA B are known
to exist. The available evidence, including reports and memoranda archived from the operating groups,
log books, aerial photographs, and personal interviews provides the perspective of the processes
employed by the Laboratory’s various operating grbups, the scale of the processes used, and the
handling of spent chemicals and solutions, glassware, and contaminated items and debris. Collectively,
this body of evidence, focused on land burial of waste, provides the context for knowledge of waste
generation and management during the MDA B operational period from 1944 to 1948. Environmental
releases such as stack emissions and wastewater effluents are beyond the scope of this report.

Waste generator sites that used MDA B would have been the original technical area (TA-01), DP Site
(TA-21), the contaminated laundry (TA-01, then TA-21), the Bayo Canyon Rala project (TA-10), and the
Omega Site (TA-02) which included the water boiler reactor and other experiments. This assessment is
confirmed by monthly reports and correspondence of the operating groups, as well as log books kept by
the drivers of a truck that picked up contaminated trash and debris from these sites and took them to
MDA B. Explosives wastes were not disposed of at MDA B because Anchor Ranch, S Site, and other
explosives production and test areas used what is now known as MDA R (located in today’s TA-16) for
these types of wastes. Limited information suggests that some radioactive waste during the 1946
timeframe may have been shipped off-site for ocean dumping, but that information cannot be verified
because records were poor or nonexistent. During the war, the tech area contained virtually all plutonium
and enriched-uranium research, purification, recovery, and metal fabrication operations. After the war,
DP West assumed responsibility for the pilot plant—scale plutonium purification, reduction, metal
fabrication, and recovery operations. Polonium operations moved to DP East. The uranium activities
remained in the tech area, but D Building converted to plutonium research and analytical support.

The Laboratory’s historical record and retiree interviews document the scarcity of the then-exotic new
materials of plutonium and enriched uranium, and they provide the context of the imperative to recover
these materials from process chemicals, crucible molds, lathe turnings, or other process residuals.
Reports compiled by the operating groups of the period described the application of significant resources
and research efforts to the recovery of these precious radionuclides, as well as measures to store
residual solutions until methods to recover them could be developed. All uranium- and plutonium-
purification solutions and materials were required to be returned to the recovery processes, and similar
recovery methods were applied to any medium offering precious radionuclide residue. Solutions that
contained more than 1 mg/L of plutonium or enriched uranium were stored for later recovery. It was
calculated that 344 g of plutonium and americium were stored in the General's Tanks for later recovery.
Liquids, including process waste solutions, decontamination and other mop and wash water, were
analyzed for radionuclides, and if below the release tolerance of 0.1 mg/L, were released, untreated down
industrial sewer drains through outfalls and absorption beds to the environment. Liquid wastes may have
also been dumped down sanitary drains. Treatment plants were not built until after 1948.
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By 1947, all laboratories had established waste-disposal procedures that required laboratory and salvage
wastes to be boxed and sealed. Large items or equipment were to be wrapped with paper or placed in
wooden crates and tagged to indicate waste status. One eyewitness account indicates some wastes may
have been placed in large metal boxes and sealed before burial. In general, wastes in boxes were
reportedly emplaced simply by piling truckloads into the trench. Using a bulldozer, Zia Company workers
subsequently covered the material with fill dirt on a weekly basis. No effort was made to separate waste
types, or to compact the wastes beyond the soil cover compaction efforts.

The decontamination efforts employed during the 1940s speak to the fact that the Laboratory tried to
conserve and reuse equipment and other supplies. If items could not be decontaminated and could not
avoid disposal, personnel had to obtain a release from the property office. No property records of this
type have been located to date, however. Items that did not pass decontamination requirements after
normal use were reportedly sent to MDA B; these included empty gas cylinders that typically would have
been used to store oxygen, neon, helium, argon, and nickel carbonyl; glassware from the polonium
operations and the plutonium analytical and research laboratories; and miscellaneous mechanical
equipment. The presence of gas cylinders at MDA B is important for present-day excavation safety as the
cylinders might still be partially pressurized and may contain residues of toxic chemicals. There is no
evidence that fully pressurized gas cylinders or hydrogen fluoride tanks were disposed of at MDA B.

The MDA B pits/trenches are interpreted to be located approximately as shown on the geophysical map
(Figure 1.1-1). These pits/trenches were constructed by progressive eastward expansion of a series of
semi-contiguous trenches during the 1944 to 1948 period. The earliest trenches are likely to be on the far
western end of MDA B. The far-eastern end of MDA B is thought to consist of small pits and trenches that
contain glass bottles with unknown chemicals, as well as radioactive waste. Aerial photographs taken in
1946 and 1947 document which trenches were active in those years. During 1946, 1947, and 1948, three
fires took place in the active portions of MDA B; this strongly indicates that uncontained chemicals, such
as battery acids or other oxidizers, were placed in MDA B'’s open pits and mixed with combustible
materials, such as clothing, wood, and other organic debris, which created conditions conducive to
spontaneous combustion. The locations of the fires are approximated from photographs of the period.

The vast majority of waste disposed of at MDA B waste was contaminated with residual radioactivity,
including routine laboratory waste, contaminated glassware, obsolete equipment and wooden laboratory
furniture, demolition debris, building materials, clothing, glassware, paper, trash, and small amounts of
chemicals from the laboratory areas. All waste and trash from the CMR Division laboratories was
considered contaminated trash, and all waste and trash was to be thrown into the “hot” receptacles that
were placed in each laboratory. The largest waste contributors may have been the contaminated laundry
and building demolition debris as laboratory structures and equipment were upgraded after the war. Non-
routine waste would have included materials from spills and accidental releases. Documented accidents
in D Building released 30 to 70 mg of plutonium to clothing, soils and building materials that were
determined to be unrecoverable and were sent to MDA B. A spill of a radium solution at Omega Site
resulted in contaminated clothing, furniture, floor tiles and plumbing fixtures that were also sent to MDA B.
Actinium research at DP East would have generated unknown wastes contaminated with actinium-227,
while wastes of unknown character from the Rala implosion experiments at Bayo Canyon would have
been contaminated with strontium-90.

The chemical inventory lists of 1946 to 1949, as well as the process and research descriptions do not
indicate the volumes of chemical wastes, but do provide a comprehensive view of chemicals in use from
1945 to 1948. It is assumed that small volumes of waste chemicals were disposed at MDA B. This is
supported by the policy that chemicals could not be returned to the stockroom once they had been in
contaminated areas, the observation that chemical bottles were placed in cardboard boxes for disposal,
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and the minor explosions and puff of pink smoke observed during the May 3, 1948 fire at MDA B. No
process evidence exists that large volumes of waste chemicals were disposed of by burial at MDA B.
Residual chemicals buried at MDA B may include cleaning solutions, such as trichlorethylene and other
chemicals such as acids, bases and experimental solvents generated at the bench-scale.

Based on an eyewitness account, glass bottles with unknown liquids are buried in at least one pit on the
eastern end of MDA B. The authors of this report are unable to definitively identify the source of these
bottles. The possibility exists that they may contain aqueous solutions with residual plutonium or other
exotic elements. Based on the known Laboratory operations, the concentrations of plutonium would not
have been much greater than 1 mg/L of plutonium. Greater concentrations were considered to be
recoverable, and concentrations much less would have been released to the environment. The possible
concentration of americium in these solutions would have been much less than 1 mg/L because the
plutonium delivered from Hanford contained trace amounts of plutonium-241 and americium-241, and the
processes for separation and purification of americium-241 were in the early stages. The total number
and types of bottles buried are unknown, but probably included bottles of 4-L, 9-L and 20-L capacity since
these were in common use in the 1940s. The smaller bottles would have had ground glass stoppers,
some may have been ventilated, and the larger bottles would have had rubber or neoprene stoppers. The
volume of solution present in the glass bottles is considered to be relatively small, possibly a few hundred
gallons, in comparison with the thousands of gallons of basic solutions stored in the General's Tanks.

Other evidence exists that chemicals were not simply dumped in the landfill. Contaminated mercury was
not simply discarded; by February 1948, 700 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, E.120+00, N.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, E.123+06;
N.91+00, E.123+14; N.91+08, E.122+35; N.93+64, E.122438; and N.95+09, E.133+28. It 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. 19N, R. 6 E.
Approximate acreage is 6.03.1* 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 T'uff 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 approximately
365.8 m (1200 ft) below the surface of the mesa.*

III. 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 exhausted 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.%! 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.%

This “shallow trench” lies in the extreme eastern end of Area B and therefore cannot b® 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).2 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
only 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 dirducts 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!®®:#1% to a geries 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) deepl, 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 ¢ 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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IV. STUDIES AND MONITORING

A fire broke out in Area B at approximately 10:20 a.m., May 3, 1948.%° When the fire department ar-

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 large 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 tock 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 c/m and one spot on the west fence had 200 c¢/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 blaze 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.
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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 B] 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 asphalit 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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tIU TABLE B-I
o
DATA FROM 1966 USGS TEST HOLES DRILLED ON THE PERIMETER OF AREA B
Lo
Altitude Band- Moisture

USGS Dia- (ft. above elier Content Gross Gross

Desig=- ERDA & LASL meter Depth mean sea Soil Tuff Percent by Alpha Beta-gamma Plutonium Uranium

nation Date Coordinates (in.) (ft.) level) (ft.) (ft.) Volume (dmg) (dmg) {dmg) {ugqg)

pDPS 1 2/7/66 N 95 + 13 4 50 7,190 3 47 4-12.5 0.2-0.7 .0- 6.0 . <.4 <.5
E132 + 97

DPS 2 2/7/66 N 94 + 78 4 25 7,191 3 22 6-23 0.3-0.9 0.3- 9.1 <.4 <.5
E130 + 56

Dps 3 2/7/66 N 94 + 43 4 50 7,194 3 47 4-22 0.0-1.2 0.0-12.6 <.4 <.5
E127 4+ 87

DPS 4 2/7/66 N 94 + 16 4 25 7,202 3 22 - 7-29 0.0-1.1 0.0- 4.9 <.4 <.5
E125 + 89

pps 5 2/7/66 N 93 + 80 4 50 7,214 3 47 6-23 0.1-1.0 0.9- 7.6 <.4 <.5
E122 + 85

DPS 6 2/8/66 N 92 + 58 4 50 7,216 6 44 11-30 0.2-1.2 2.7~ 6.1 <.4 <.5
E122 + 10

DPS 7 2/8/66 N 94 + 41 4 25 7,185 3 22 5-25 0.2-1.2 1.3- 5.5 <.4 - <.5
E135 + 69

pDPS 8 2/8/66 N 93 + 66 4 50 7,181 6 44 4-24 0.1-0.6 1.0- 5.8 <.4 <.5
E138 + 06

DPS 9 2/9/66 N 93 + 66 4 25 7,180 4 21 4-12 0.3-0.7 1.0- 3.7 <.4 <.5
E135 + 19

DPS 10 2/9/66 N 93 + 66 4 35 7,182 4 31 4-16 0.2-1.0 0.7- 4.3 <.4 <,5
E131 + 55

DPS 11 2/9/66 N 93 + 21 4 50 - 7,192 4 46 4- 9.5 0.3-0.9 1.2- 4.0 <.4 <.5
E128 + 50

DPS 12 2/9/66 N 92 + 79 4 © 36 7,192 3 33 8-35 0.3-0.8 0.0~ 3.0 <.4 <.5
E125 + 21

DPS 13 2/9/66 N 91 + 39 4 35 7,210 2 33 4-11 0.4-1.0 0.0- 4.3 <.4 <.5
E122 + 72

Compiled from data in Purtymun and Kennedy, 1966,200

and John, Enyart, and Purtymun, 1966,77 .
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A beta gamma survey of the material waste pit at TA-21 [Area B] was conducted on September 16,
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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Bay Geophysical Associates, [nc.

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

£rsTEY ,ms’c'cm end of 552, site. Area 2 is the small (approximately 0.2 acres) paved
area on the ¢astern 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.
Integrating 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 o 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 resanse has dissipated. This
response is measured and displayed in millivolts (mV).

For this investigation, data were acquired along parallel grid lines spaced S 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 y m{ :
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
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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.
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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.

Py . . W
. ) )

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 2
Terrain Conductivity Map
Former Chemical Disposal Pit Area
TA-21, MDA-B

] I B Tl 88 o g

# °“~-=u?’la e
]
4

!k—‘I‘ . - " i [ vi,v

1400E 1450E 1500€ 1550E 1600E 1650E 17008 17502 1800E 1850E 1900F 1950F 2000
I I —
WRLT T ; T . Lot 5

P end

700N

NOOZ
&
)
*

i) ’ o O ;
| \ r\?» ’ i : , 0 37 fal
@ | % Vo \ \ : . . | ] anw?
| \ R \| D -'
| ) ! : \1 : P ° ‘ . 31 h\éf'
: . N : PP P 30 [

S AN | 1 [ 28

1850E 1900€ 1950E 2000E 271

650N
™NUYY
I
~
A
K

%

SRR S SN DT o> ‘.

k .l o 2 B . 8
S st ML_.. TR ,...1 s Sty g e e————

T400E 1450E 1500 1550E  1600E 16506 17008 1750F

18R0E

Documented location of former
chemical disposal pit

@

-2
. -18
50 0 50 100 -22

f Conductivfty
(feet) byl




Figure 3
GPR Line Location Map
Los Alamos National Laboratory
TA-21, MDA-B
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Figure 4
GPR Profile ~ Line 1
Los Alamos Nationa! Laboratory
TA-21, MDA B
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Figure 8 _
GPR Profile = Line 5
Los Alamos National L.aboratory
TA-21, MDA-B

1300.00
700.00

= (.00

o 5.00

1300.00 1300.00 1300.00

X/Y (ft): 625.00 850.00 875.00

000 st | ]
———"

5.00

= 10.00 —

&

=

fan]

10.00

15.00

Bay Geophysical Associates, Inc.




1350.00
X/Y (ft): 700.00

Figure 9
GPR Profile -~ Line 6
Los Alamos National Laboratory
TA-21, MDA-B

1350.00 1350.00
675.00 650.00

1350.00

625.00

DEPTH (ft)

Bay Geophysical Associates, Inc.

0.00




Figure 10
GPR Profile = Line 7
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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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Terrain Conductivity Map - Area 2
Los Alamos Nationai Laboratory
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Buried Metal Anomaly (EM61) Map - Area 3
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Bay Geophysical Associates, /nc.

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 S-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 o 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/725E. 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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I. Prclicinery Stztezmant

In eccordence with a divsciive of the Genoral lana 10T, U.u..._.c., the

inpzser, U.».A.E.C., Cffice of Santa Fe Dir cct'" Opsre b¢oho, has the respong=
ibi1iuv of uvaderteking & ccmplete study of the an»ticuinc of the Los Alamos
~ab:ratory in 211 its rcﬂzfications exd of deriving frca +h4f study a ecnpre-
hensive msster plen for ths hcusing of the Lakcrateryls in permanent
fireproof csiruziurss, theso strusiurss tc be erecteld ¢ po sed tha
they will:s a. purnit succeccful szevrity rroloction; b.
denger e persoas or rroperty cutside the Project boundaries es a rasult of
their cotivitiee; c. vmll sinilarly ceuss ne 1nterfercnce oae to the other bee
cause of these seme ectivities; and d. will be comvenienily leoc
respect to on2 ancther. Yne beckoround egainst which the suu”y e
pPlece is that et present the mej:ir part of the cormunity ectivitic
central techalcal establishcent ;:° crevded together z2lmest et the geos
ccoter of the projeet lend area tn Los Llcmos he:a, with some ith i;h" Ou’er
tec nnzcal ereas located to the zast, scutheast sné sounthwest, sowz within a
half mile or less of the zouthern Project bounuary which runs 2lcng State Route
84, The entirc northern bzlf of the project srea plus the mo unteirous regions
in the Jemes Hountzins to the vest hes bocsn lefd wnused ereent for the five
water sources in ths Jemsz Range, the military firing ranges along the Gevje
wator line in the uppsr regions of Berrarncas Canyon ebout twe miles north of
the main techaiczl ersa, end the golf course end other rcoreatlernel faeililies
situcted ahout s mile sad a holf north of the main tecknicel crees along the
upreser reaches of Pueblo ard Beyo Cenyons. This meens, then, that sprroximate-
ly two-ti:irds of tne projesct erea, avout foriy-five or {ifty sguerec miles, has
been relatively untcuched and zhould te fermoufly conuideLed for pocecible use
as ths planning work moves ahead.

I1. Dexznﬁa‘ion of the Problem.

L. Tashrizel Area Loczticns

Speeially, the activitles of the Laberetory must be so eituated that
reasonebly convenlent eccoss is to be had among 2ll the parts, and preferebly
that the mejor ercas of estivity ecan be quickly resched from the community
areas, -¥o bard and fast rule can be eset on this, but it wculd certainly seen
.edvantagoous to have eull of the tachnical areas within easy driving distencs,
sey ¢ifteen minutes at the most, of the mcst recmote rosidential ar 'css, so that
in the evzni of en ezergeney at an isolatad la*orhtowy or firirg site respons~
ible tecknical perscancl could be summensd to the scems in short order. &lsc,
if at all pessible, comnecting rcadways sheceld be so arrahq-d thst it will not
bo necessary - as it 1s at preseat - to transport explosives, active material
end clgssified objects through the residesrntizl end business arezs cr-closely
ca,acent thereto.

B. Orzcnizaticral Rélations

.Organizationally, the master plan will have to be adjusted to bsst
. ecconcdate Leboratory procurement and warshousing problema, maintenanco facil-
ities, utility supprly and distribution, specizl shep szorvices, a d guate conm-
municetions, and both normal and eontauinatﬂd vaste disposal., 4% tke present
tiza the arrengesuenis in aliost all of thess ficlds ere somerhat of a hedge
pedge, and necessarily so bocause of the way in zhich tle Project was organized
and constructsd during the War years vhen in was essumed that all! instellations
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were temporery and would bte rezovad at the end of the War. Aacther rhese of
the crganizetionel slanning mezd necessarily como from higher authority and
involves decisions as to meikeds of coumu "*ﬁj crgeninztion zod monogenend,
ircludicg the question of duul cr single ceatract cperetion of all physical
faciliviec 4inciudirg the Labcratcry, with its reculicnt effect on iz zzaner
in which actuzl vork is done, bty whom and under whet eu! horit;, end vith
Curdhor congiguond Tenvls in the fesirebility of locztion for cush itoms as
pover plasnts, ‘reintensnco shops, scvwage disposal units, end even ceaural ad~
cinisiration buildings. In this field t e Consultaht “1‘nrinv _Group must

P o mes —Qabpq*.ﬂﬂ

cleariy ewt up wic u‘v‘u*l reaud by vl
el avrengemnents 5o that higaes Cl\ﬁ‘:l’j c=a waks s~
vnderstanding of the consequences whick will follow,

- Co Dgeisien on TA-Ll Lecation

|

& decisicn oa the fulurs use of the TA-1l location was forced upon us
by the time scele vhich future planning ard rcconstiruction activities must
pecessarily follew. Tha fA. Al E., Cc:suluaht Plannlng Greup, because of dif-~
ficulties in the reoruiiing and clscoring of sdscuetely experienced personnel,
will not bzgin to function on eay large scale tefore Oc tober or Novesber of
thie year. If they are to do a thorough job, il is difficuii o balieve ths
anything refamblzng 4 master plan or soveral elternetive mester plens can be
produced in less thza six Yo eight monils, so it will bz perkaps March, 1948
before thesze plans are rcady for discussicn ard conssquent decision hy higher
authority. Another year will elapse bofore the first geetion of btuildings
for a new wrsa ean b2 conaplizted cnd cocupied, co thai 1t will be eround Merch,
1949 befora w2 czn expect any use from the {irsi strustures rcesultinyg from the
plaoning work., The decision having been made that the central funciions of
the Laboratory are to be transfersred to South ilesa, we can now decide more
clearly what eshould ‘and should not bz done tc the gtructures and fecilities
in TA-l. Any large structures vhich have t¢ be btuilt hore should be as light
and teaporery as possible, bui since gll of the present structures will bBa in
use for a pericd of two years and meny of them up to six years, depending on
how fast reconstructicn progresses, rreper meintenance snd the provision of
cortain amenities at lecast will surely bs pzeszsary end =ill kave to be cen-
sidered as psrt of the price to be paid for thre relecation of tha ceatral
Laberatory functions.

III. Siatus of the Project as & Whole
A. Eoundary Conditions

The orizinzl larnd acquisitions ia Szpdovel County which resulted in
the Projest as 1t is today wers made by ths reel estate section of the
Altuquergue U. S. Engineers Offics and the resulting bounderiss, rovghly, are
the Santa Fe County line on the sast, State Route /4, end the Bandelier Mstional
¥crnument cn the south, Baca location #1l on the wast, and the Senta Clara Indisn
nescivavion on tie no:oh, the whole ccoprizing a l‘n le hore than seventy-five
square miles,

B. Possibilities for Expansion

It is conceivebly poscible to acquiro some land eest of Sendovel County
to State Route #i. Ore half is Sen Ildefonso Pusblo territory, one quarter is

UNCLAQS”-"CD s

'L - .u/... A.—“'\-




£

hsld by the Perk Service ass part of the Bandolier Nalticnal ifcauwuant bub there
are no widely publicized Indian ruins in the srea end if naticnal policy so dic-
tated, thiz strater of terriicry ccnld probebly bs ceded te the A.E.C. by
Gongraos, end the remaining quaritsr is privately owned, For reascns of seeurity
patrel, ihc emiztozes of the boundory alerng Foute F4, rather thun one to two
miles beck up into the canyons and zesas where phtrol is elrost inpcesibpls,
-0 eartainly be to our adventage., On the couth the lend betmeen the Project
boundery and Rcute #4 ic privately owsned, and could no doubt ta procured. On
the weet, Beca locztion #1 is privately owned end it 3s ccnceivable that the
A.E.C. cculd scquirs by cuiright purcimse a considerable percertecé of this
p.o,-.hj At tha ,vneat such agcquizition hes no greet walue, but in tho fulure

the Project continues its work in the dﬁvelopmen» of aton:c power Plants sy the
Valle uranae wou_d_make an oncellent location for cne and could bLs cennecied to
the main body of the Project et no too grect expence with a tumnel through the
Jermesz nange thereby imsuring aileweathsr scmainizellicn, Censsivully alcs, &
chould future ncesselty srise for more stringent scourity mnasarea regarding the

. Project as a whole, 8 fenced line in the lowlend of the Velle Grande would cer-

tainly make a mcre easily watched and- p*otacted boundary to the west than does

the prezent weztern boundary, running es it does through the highest part of the

Jezen Range To Lh2 nexsh thers d4s 1itile lilelitioed thzt f‘r\-—_- z2g ¢conld bz in-

vl e

dueed to dccrivu the Scnta Clera Indien Resarvaticn of eny of the larnd now es-
signed to it, or that it could legally do so skould it so desire.

' C. Gencrel Comsidarations

411 of'the sbove discusaion is, of course, subject to tha eventual dis-

.position which the A.E.C. msy care to make of the Latoratory as a whele, but

ireszuch as e recent diractmve calls for ths pl_vning end reconstructioa which
is aboul to e underteken, 1t zgzzs reesonaile to expsct that the Lavoratory
%411l bocoms a permsuent institutica unless the oxigencies of pozsible future
gaided missile varfere should render it conpletely impossible of defence and
hence cause ite abandonment snd/or destruction., This latier grim ncte should
elsc remind us that 1n the overall paanni 1z echome it may be wise o conpletaly
bury cervain key installetions such as storage vaultes for sctivs metzricl zad
other important Lomb components, eo that in the event of destruction of all or
most of the cozmunity by gulded missile ettack, we would ezt least have ibe og-~
scnticl parts renaining here of the weepons themselves, In such location and
in such condition as to be salvagsd for retaliation. ‘

I?. Stztus of the Community
A. Population

Early in 1943 vhen construstion for this project got under wey, the
total populetion was only several hundred. During the Var ysars the civilian
popualaticn grew to approximctely 2500 and anotber 3000 military personnel were
stationed hers. Since the end of the War militsry personnal hes daclined to
gocud 1,000 men, but the civilien gopulation grcrth hae more thaen exceeded the
dloss of ailitary personnel ana the total ropulation of the Project it mow in
the neighborhecodq of 7,000. An additional 2,000 persons or more commute daily

~ to ard from the Hill, the majority of them hemg constructica contrectors!

ezpleyess, jeritors, manual laborers, houcehold servents gud the like, although
a sizeble number of more responsible personnel also ceomute. . From the viewmpoiaob

of conveanlence of operations and the growth of community pride and’ integration, -
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it is of course desirable that as many as pos sible of threse comfuters eventually
k2 honsed here at Los Alamos. Proliming r; studies prepared for the va*nger have
indicated ihat a mininum of 1z Cu new ’“’lj bouzing univs abteve wnd beyend those

cl

prresently cointracted for will) ks rocuired in the next tvo or thres yezers for
this purpose, Tais obviously will cnlj tal2 cere of housing units wtich ere 30t
avzilavie in sny fora end will nct take ceve of rcplecencat of the mony bundred
tempc;»ry units in the Mergen, Eanford, iMefee and possilly the Lecn rd V.ood

L5 an ex u x4 pC'y’“ﬂ 1000 mere units will be required for this pur~

SLWLL WALD atl q_:‘ ‘.-.su uf) [aSuals M43 :":—‘"3. . .
e = "
. Fmimsry Cemmmily hreoes
2.% - Py -~
of tz2 m crees veguiced

- 5 t.n
r~»'vo—.—.’ Viemi 22 vl o 1/N .. e miew

o
Los Al aﬁoo Fssa, 1ncluuing the westora rc,
metel housing developmsat. The remcining onu—ch.ru cculd be co
ustsd on ﬁorth “eea or in ithe h;_ly ccuniry ncrth und west of th golf course,
this eggoin requiring ccnsidcretion of pozsible locaticrns for new tocknicel arcas.

i

C. Secondery Comnunitvy Areas e
- .

10

The sizs of szeeondery ceorunity aresg is a little difficult to defin
-because such recreaticna ss lelng exd hcr:eua X tviding, &5 well ce hunting enu
fishing, will teke pecple to cll but the most inzccessible spots which heve not
besn rostricted for Laboraxc;; use. Becauszs of the natura cf ths terrein, it
i3 often vnry aifficult even to koep theom out of such recatricted arcas unless

they know their way sround very well urd Imcw where they are at 81l times, TFor
mors organlvcd reereation, baseball, golf, teonis end the 13 ike, thae zreas slrsady

allocated cre probebly sufficient with rerhaps sonc slight anlargemﬂnt, aceé ths
whole guosticn of allccating new secondsry arces 4o the communiily becomzs prinei-
pally one of negative sssignment, in thau 2ll gress not restrictad for Laborstery

uza, zoT d;ru0017 2 Jacent to the wnter seurces, ars cessnbislly mado evailable
for thcrs, etec. Tiiis would certeinly amount to 2 minizum of thxrvy or forty
egquare riles ané, of courss, Yo all intents end purpoecs the Bandolior National
enuxent prcpﬂ*ty to the zouth and east shculd come under this zame heading te-
cause it is likewise open to the public.

D. Security Considerations

, Basic to ell consideraticas afiecting the status of the community end
its lznd allecations 1s the question of whether or not Los Alamos is to te an
open cermunity. Originally en Arzy pect on s Governmeat reeerveiion, it atill
reieins the closed cheracteristics of ou Aczy eSLbbllsh*uﬁt although it is now
undar civilian control. All persons, wnethe; inhabiteats, ccumuters, or visit-
ors, muet have permission to enter tha Projact and must eZT?Ty proper passss and
identification at all times. There bez been some telk that this situstion would
ts goeed and that ell persons heving trausportetion conld enter the Preoject at
will, leaving only the various %tschaical areas, publie ntility services, etec.,
restricted to personnel perzitted to endor them. This wounld put the Project on
easentislly the sezs status as Bsulder Dam end Boulder CLty, and therc is rmuch
in psrcllel. Bould»r Den is & large snd valuasblo CGovernment properiy whieh,
durirg the War, was cgrafully guzrded ss an esseantial sechor of the ¥ar eifort,
yob Eoulder City, wiere the peopls responsible for the Dem reside eud there i,he
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any tou rist may stop and shop around to suit h*mself. Only vhen he visitu the
an ere bis nmevemsnts restricted. Applying this pricciple to Los 4lames, it
would secem feesible to have the msin Lebcratory end the cemmunily definitely
sererated physiczlly, by scveral alles if poscible, and in tris regard it is
unfortunzte thet the Y¥ain Technical Ares end most of the communlty have become
located so clesely zdjscent tc ome another on Los Aluho; Le The icecl er-
rengeent wvould probably be tec place the comrunity two mssas to tie nerth or
even in Barrances Csznyen, st lezst a mile or two fron thc nearcet tectnicel in-
stallstion, with & nev eccess road bujlit to the community loceticn froz the Rilo
Crande Vallsy. Even yet it may. not te tce late to hccennlicn thic becauvse the
enly large ermcunt of pormanant hcusing dhus fax cdpseruﬂov— in the ©
is °Lfficicnu1y off tue main Los ulaﬂos Yese rozd to sairve cur purrea
the seriy ccuplelicu of ihe cunzunilty center v11¢ cake this traasiiie:
cult onz te dzoide upsn snd it may be tha t sufficient segregation. can
simzly by creating 2 telt of ;crk end - s2y, 100 yerds ninimum vidth - around“
the ¥Main Techniesl Aras on. this mesa, and tnercby achieve physical seperation by
this protoctive belt and by adequete fencing, retner than by a sefp °rut1on of a

‘mile or twe. A tkird method of achieving: uhe Gesired result is, of course, to

acvzs the eatire Wain Tzohiniaznl Aren fTO“ Los Alsmos Wesa to scre other location
or lccaticns.: This pecsibility will be telen dp in the next ssciion.

'J"'

V. Status of the Lnboratory . - -
As Perscnnel ‘ . o :

The persomnel presently employed by tho Laboratcry numbzr about 1,500
end as & conservetive estimate, were heusing freely available, this would ;robably
be incrzased to 2,000 or pcssibly 2,200, Essentlally working for the Laboratory,
althoush rot its employges, are uhe numerous Jjazniters, lzborers and workmen of
the verlous maintenance and corgtruction crafts, vho are required to keap it in
ruaning order. These pecple number perhops five or six hundred and roquire pro-
visions in the way of wiorking querters, officzs, shkeps, warchouss facilities,
etec, in er clceelJ adjacent to several of the technical aress. 7The future work-
ing force roguived oy thc ILovoratzzy, thenm, ooy Be soioob comsthins like 2,592 %o
3,000, barring contingencies sush &s & major change by the &£.2.C. of tihe basic
directives by the Laboratory, in which casz this figure migh% be.aither halved
or Goubled es the case might be. allowing perhaps 300 sq. ft. of overail work-
ing spoee per empl oyee, this means that ths Laboratory will require around
G00,000 sq. £t. of flcor spsce and with the eddition of warechoucing znd sitorzg
fzeilities, this figure would prebebly rezch e million sgusre ot o Jluie ¢ ;cc.
Tha total ground erse sat aside for technical DJ;FO”Ea'Elll of ccurce, te far
greaier iben this, becauss of the nscessity for isolaticn of many opzrations

nzde hazardoua by the use or production of high explosives, radiozctive wastes,
etc. As we have seen previously, scmething like tventy or twenty-filve squsre
;’es is precently set aside for this purpoce and scae eularcement of the figwe
y be necessary either due to rearrangemzent of existing fecilities in relation
to cne anotker, or tecause of the construetion of a nymbsr of new technical aressg.

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

a. This 25 scre area is the seat of all the central functions of
the Laboratory. Here are the Directer's office, the various administrative and
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service grovps, the central warehousing, ihe techniczl shops, the priseipel’
chemical ard metallurgical laboratories, most of the experimental physica
recrines end eouirmsng, the he-aqaﬁrtcr-, shops, erd preparaticn laboratories
of the groups vkich operaie the firing sites end other cubtlying tschnicel
s, as vell as the offices cf the A.E.C., Cecurity, Sclety, Fire Prctection,

- .
cFreporty, and Conmunisotions personncl,

be &s notsd sbove, ell its buildings 11 still be in use for the
nzzt trno o six years, thile rmew ¢ccilit1e e bzing ccnetructed ai South lMe:a,
and considerable moncy vwill have to bz extendsd for reaecnnbls wzintepance and
rinor ceasiructica, es vc1’ &3 "ﬂ” cer tain lsr ar conctruction jobs udJ*tt°dly

v

temperary in naturc. ition will be the firct of these,

cnt lé%--
o)
lte
by

; of FTOVL“ g an irmedints she
b - Ty 1¢ Physics D‘v sicn mads nseossETy
xhether or uot 1t s 1o catsa at TA-2, already used for
years hy tha Divisien, Conel g
t and the like nmezde the decis n in the ff;:antivu, in upite of the
that the site vzs lecated in Los Alamos Canyon di irectly belew the cccuried
s Alanos Mesa‘snd that e serious accioent mculd probably cause earth and air
shock with censcguent probabls donger. to siructures on'the liese, eond would also
produce 2 cloud of radiocactive smoke end Gust vhich might enZanger the 1nhab-
itents on the Mesa.. The physicists' celculations snoved that the probability
of such accldents on both counts wes rencts ecnough that Dr. Erzdbury decided to
go shcad with the resctor shelier at TA~2., This in turn invelved construction
of two other small parmenzint buildings for guard querters ard stendby electric
povier, so thst approimately half of the site is now of permancnt construction
end the remzinder could be made so withcut oo zreat en expenditure. Basicelly,
the quection of vhether the sito should remzin where it is, cnce tixe woney spent
and decisions ulreaay nede have besen ,counued, ig that of vhether ¢ net the
instellations there are still regarded es having a sufficient degrec of ssfety
by the physicists to wver vanu tbelr retention in & spot eo clese to the main
comtiunity functions.

A
o,
t
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b One besie probleﬁ which will have %o be if Omege Site
is to coatinue as a permanenu lccztlon iz tho problzz of ¢ reer wlileh runs
threovgh the gite from west to east. Anraﬂenoly the soxl hich |
building is situaitad is of en extrencly poious nzturs a:id d
that the vhole underside of the ecastorn helf of the baz.u,nb is ugu“r ®ETe or
lece continuous pressure fron» water which has scoped through frem the stream.
Seme attempt to meet this problsm hes already basn nade by deepaning the sircam
slightly and by taking steps to waterproof the mzin basement of the structure.
It is basically a bad conditfon, however, and the only sclution may well bs to
provide elther a large culvert ell the way through the sits or to line the sides
2nd bottom of the stream with concrete so that no ssepage is possible. The
fuimer solution is prefersble in that it wouvld probebly run to little mers ex-
pence and that it would also make pcasible a ccnsiderable extension of the
driveway area which is now somerhat crampad by the lccation of the stream.

3. T&=3 (South #ecsa Site)

I
a. South Mcze Site is a grouping of temporary freez structures of
extremely light congtructlon together with some prefabricated huiments, several

i
-
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azezinss, & fow Lignily iaui-catci test ehizbore and cus sopersts cxplow
sives bo“ ing pit. Tho site wes originzlly built for G Division erd ugon diez
lution of his organization in 1945 was trensferred to Group X-7 in the Explosives

Divisicn. I% hes eluvcys bezen uzsd for the zznufcelure and Lc:tinv of cetcr:zors,
this latter usually in such numbsrs e&s to anount to less than halx e pound of
kich enxplceive in eny one firing. ih° entire site is scheduled for abanoonwent

whenaver the proposzd permencn at detonztor laboratory is completed ca Two Hile

Keza. The existing faecilities are esasatially useless for any ferther purpese
other than perheps teasporary war-housing or something of that neture. The lend

on and adjacent to the site, hoviever, is clezred ond relatively level, and could
bz uzcd oo e lssetion for some large techaicel instcllation should planning studies
she that the ere2 was denirebles for such. A road through the area will have to

te retaincd in eny event te provide access to a. thi2 44 XY pover line corln; in
from flovnusraue gnd b. the nest for exhonst geses for Omszge Site vhich is sched-
uled to bs built in ths nsor future on lowar Scuth I ‘

4. Ti-4 (Alpha Site) L

a, Alpha Site wes construcicd -as a test firing site for smell charges
by werbzrs of G Divielon in 1944. Upen the dizsolution of G Division in 1945 it
vas transferred to M Division and has centinued to be used for its criginzl pur-
pose. The meximum ckarges fipred there amcunt to 200 lbs, .The buildings are all
of reascnably light temporary construction, consicting of .&fi’undergreund con-
trol building with periscopo, a szall work shed directly edjacnnt to the coatrol
tuilding, a nutzent used 2g a trizming building, three szull magazines and a daxi
roon. Dr. Fromcn hes reec ently asked that the sits be con--derod rerranent, but
thic sliowld Lz gtudied in the 1ight of the overzll plen,

5, TA-5 (Beta Site)

e, Beta Site was constructed &s an edjunet to Alpha Site in 1244.
It wae originelly used for slightly larger charges than #lphe Site, rapging up
to 600 pournds per skot. Ia tre spring of 1945 the site was improved and a fir-
ing point was built scme 700 f223t to the east JLSt off the toe oi the mesz, %o
be used for charges up to ons ton. Situated at the end of the mesa as it is,
the caly visitle structures at the site ere the contrcl building, together with
e trimming tuilding further beck along the road and a medium~sized magazine.
The firing site is still in uee and hes three basic discdventages: a. the typss
of exper mentq performed in the course of the firing have caused nuzerous forest
fircs in the valley land con totlh sides of the mese2, which 15 vsery nasrov at that

roint, and in :pite of numcrous fire reoads which have bszn cut uhrouuh the forest

to moat tris eomtingensy, receurrent fires still przcent a very animeard preblem;
b, being situated con high grand, the alr shock freom the shois travels directly
across the intervening 3/4 mile and causes aprreciable tremors at the DP Site
buildings; c. agein, bscause of its being situated on Ligh ground, it is within
fragnent ronge of the Sandia Canyon installaticn and persons working there must
te notified to seek shelter vhensver a chot is fired aut Beta Site. From this
it can be seen that some advantages would certainly accrue were the firing activ-
ities now carried on et the site to be relocated either to some wide expanse of
mesa land which could be cleared of brush and tress or else to & narrow canyon
which could likewise be cleared and whose high walls would prevent the escape
ox flying fregments. If this were done, the activities presnnvly carried on at
pha Sits could ccncelvably bz removed to tha present locstion of Beta Site and
be more happily accomodated there. If the rosd is used tc gain eccess to
Hortandad Canyon, toth sites will have to La eliminated. In any eveni, the Bata
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caiien wili recuire & complste retullcéing someviere uvzfore 1t woy ts coa~
usable aa a permancnt facility.

6. TA-6 (Two ¥ile Hiesa)

a. Tke Two Hile lesa Labcwatory area has served sevcra’ purposes
ving the post soveorel yeavs. I erigimelly ccasicted of somc reugh field
nstzlletions such as bunkers, together with & control building end shop.

Ty

gu

i

Ordncnce Pivision personnel usecd it for miscellanccus test purposes, principally
in connection with handlipg end testing of hich =xploqive. In Golobsr of 1944

& tsst suncer some 200' in ditmsier wez cousirucied o be the scale model of a2
lshe for ths purpasc trying rocoveny ehots. Co far as I hmow, tho projocdh mac
¢

-
e eive Vi e o o& Vo o samed Selwly Law o

b

vopped 2bout the time the seucer was ccmpleted end it vas never used. In tho
spring of 19435 the cree was ussd for ths censtouction of a detcazicr testing labw
orauory concisting of ome main tullding and several test structures, the latfer
of concrete cvavtr“ tien. & number of smnll msgazines hieve Yasn sincee added.
The 1leb building zzd tesi. structure moy certaiply bz considered permznent if cetive
itics with: dctonatores ere (o ccatinue et Two Mile ilese. At the precsni time 2
complete set of plans has bezen prepared by Black and Veetch for the construction
of a permanent detonstor laboratory znd, so fer ss I kneow, thess plans ere ready
for bids. 1In case a permanent detonator laboratory is not built on Two Mile
Mesa, the arca would furnish as good a vuilding site for soms other large teche
nical installatdon as would South lesa, again being cles¥ of trees and reletively
level.

7. TA-7 (Gomez Ranch Site)

a. Gomez Ranchk Site was constructed in 1944 for some type of srall
¢iplosives expsrimcnis involvino redicactive material. It consistad of & fraco
structure of about €C0 sq. floor area and 4wo firing pits or stzdia sbout 40!
in dieweter with sarthen banLa about 5! high surrovading them. So far ags I know,
it has not been used sincz the spring of 1945. It is e small installation and of
nc-great importencs.

8. TA-8 (Anchor Sita West)

A

a. This site was established in the fall of 1943 for the Ordraace
Divisien. It is builfd neer =hat ves formerly the residence area of Ancher Kanch
which was vacated only a short time before construction werk began on the new site.
The ceatrol bu--d ing vith its pﬂriscope tower, machins shop, ccnurol polalond:] and
eviendent mazozinss are of concreic constructica 2nd syve lecaial in sn srbaniment,
Ecing set es they vore in ¢ matuval dreincge zrec there heve, of courze c--n
rscurrent troubles after storms with the catch bzein and culvertg fillizg or bae-
coning clegged, with tihie result that largze quentities of vater znd nud rare w.shed
dova into the site. Thisg was finally eliminated ia 1946 by the coagurucuion of an
eerth dem.and diversion diteh just west of the site. This sits is of psrmenent
ccnstruction and now that the drsinege troubles have beesn eliminated, should be
sericusly considered as a permansnt locatlon for some technical activity, possibly
fer a rolocated TA-16 (S Site). In the fall of 1945, it was turncd over to the
Explosives Division end has since tesn used for various experimsntal work in con-
nection with the manufecture of certain types of highk explosives.,

I3
’
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8. T&-9 (Anchor Site East)

a. Anchor Site East is a motley collection of temporary and semi-
perzanent structures and was criginally a sort of catchall for miscellaneous
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experizents in explosives mamufescture, explosives test firing, and experimental
X-rey work., The main manufacturing &nd X-ray facilities are directlj adjecent
to the fncher Fanch road and the test firiuc fecilities ere szverel huzndred yards
to the east in the open meadow. One firing site vhich concistced of an under-
ground hexasonul steel-lined pit with a heavy roof was originally used for re-—
covery shots btut was ebendened in the srring of 1945 in favor of a similer but
lcrger chazber st TA-12 (L Site). Tke o»hor firing lecation, ccmronly known as
lar - point,® is still in service, but the comcrete. structure constituting the
contzol room is now in danger of feiling from repeated shock and will shortly

be ebandened. Thara ia mothing et this site worthy of being considered permanent
consiruciicn and the erea should be considered as gveilable for some other pur-
pose. If it i1s deternined ttat it ehz2ll continue es an explosives hendling earea,
the new buildings shculd ccriainly be located corciderzbly further from the main

" road trhan is ncw the case.

- S

10. Te~10 (Bayo Cenyon Site) ;

© 2. Esyo Canyea uAtG work was b°~un in Beyo Canycna in Septenmter,
1844 using two ¥4 tanks es mobile control rooms and cnrso‘rﬂl chelters during
the firing. In the eerly spring of 1945 there wsre constructed: a. special
buildings for the radicactive chenistry work necessary for the experiments and
b. & heavily bunkered ecntrol building, battery hcuse, magazine, and trimming
buliding to fwe firizg :-*“t- In the late eprinz cof 1945 e scecnd firing area -
was ccvetructsd ezain heving a control building, a battery building and two

. firing points. Since that'time several cthlier minor structures have beaen com~

pleted. The site wsas originully constructed for G Division and was turned

over, upon dissolution of the latter in the fall of 1945, to N Division in
conjunction with 8 grour of radio=chemnists from CIR Division. The indications
are that the tyre of experiment which hes been done here will be continued ine-
definitely as a standard part of the Laboratory work, and a parmenent experi-
mental area of roughly the prescnt dimensions and with the present facilities

or improved equivalents will be necessary as far inte the future aa we cen now
sce, Because of the location of the present site near the eastern sesctions of
North Nese and Hedio lMesa, both of vhich will almost undoubtedly be seriously
coneidered for either community or Laborator; installations, it would seem quite
poscible that Bayo Cenyen might not remain o cuitable location for ths precent
trre of exporimeatation, involving as it does the firing of explosive charges up
to 600 pounds in size and the utilization of extremely radiocasctive sources which
produce highly penetrating gemma rays. The generzl design of the firing points,
control tulldings end explocives hendling facilitics has proven generally setic—
factory and with some improvemcnt can undcubt:ulg b2 uced wuercver thc site aay
be reconstructed. ‘The chemistry buxldlng end attendent fecilities have proven
very uncetisfectory end at the pressni time are nndergoing a complete recesign
study by CiR Division perscnnel' with some help expected on the mnttar srertly
from Black and Veatch. It ig exceedingly unlikely that any final design will
result from this study In less then eightieen months to two years because of the
ccmplex 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-typs structures, betwecen the armored
ncses of which cherges of high explosive up to 2C0 lbs. have been fired, a

combination control and laboratory building heavily bunkered, and a shop and

general purpose building aleo heavily tunkered. Back along the road leading
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to the =i%e e trimming bu1ilding and a mcgazine were constructed. Since then
a s-2l) mogazire has been added at the site and severzl other small medifica~
tlons hLave been effected. The sits was crlgznelly constructed for G Division
end uron its dissolution in 1945 was ascigned to P Divisien which hes since
used it for betetren work., The site is s;ffiulxnuly iucletcd tc L2 vsed egain
for explosives work if necessary ead is of such heavy couctricticn thst with
ciner mediflicaticns it may definitely be considered permensnt. 4% the present

imc itc uic es vhal is esseatially a2 pure p"y:ics laboretory malice i%h cort of
dd storchild in the firing site erce in which it is locztsd, end possitly
coneidsretion ghould be given to the heusing of the batatiren in seme
VI ~ "C‘ - P T T EIREE O S P .:-'..f, ~,—-~-,.‘\ er A S Ay AT ;L— b .

W mes s musciie by N te e P T ad ~a

-

Dixicion.
12, TA-12 (L Site)

e. L Site was coenstructed in the esrly spring of 1945 for the
Exvlo ives Divicion and consisted of a stc2l-lined bhexagonal pit with o hes v}
carth filled ccver of bridge~like construction vwhich ves used for certzin re-
covery cxperiments. An open section of the mesa just east of the pit was
used for several months as a more or less vairproved firing site for cherges
up to 200 pounds, and in connection with thie work a hutrment was set up «s a
work shop and tvo spell mezezines were instelled, together with a small AC
Giesel generator g2t. The site was abazdcacd by & D*v;;-c“ in Apild, 1046
snd has not beem used sincs that time. It is cur understénding that X Dive
izicn kas plans to resctivatc the site end to censtruct there ge.mﬂnent
laborabory buildings of a size end nsture yet to be detcrmined, bLut rresuncbly
in connecticnu with some sort of explosives testing or experiment. The loca-
ticn of the site is =211 right fer e perzonsant instellcoctlon for tivls sort ef
cperation, provicded the char*e- fired ere releiively smell - szy, up to 100
pounds ~ end p-ovided that tke erea 1ls cleared of trece for a reascnzble radius
eround the site. Beceuse it is just ecross tie canyen from TA-15 (R SiUJ), it
has no possibility of being used for the firing of largs charges.

13, Tr-13 (P site) .

. a8, This slte wes constructed in the eerly fall of 1944, z=nd con-~
sists .of e frane control building protacted by a timbexr berricade from the fir-

irg erea zeze 600! tc the eest. At the firinz eres aro tro conerste batilechip-

(O i) sb"v~+v*ea, ons of which hes been altzred to previde a hsavy steol blistor
on one side. These buildirngs were used for X-ray work in connection with exe
locives exrerimente. The site vacs cricirally ceastructéd for G Divicion and,
ngen cissolutlcn of the latter in the fall of 1945, was turned over tc i Div-
sion. It has since been used for & variety of miccellencous expsriments for
vhich no cther site was quickly available, end as the result of which a feir
encunt of radloactive contaminztion hss bzen secattered on the chielf eree lezd-
ing dowa into the canyon on the morthezst side of the firing erea. The inten-~
tion now is to estatlish a rorking erga for trailers end a hutment for certain
mechkup arrazngements- of the experimentzl eguirzent required for experiments with
highly rzdiosctive sources which are actually to te performed at some other
lzcztion., The site lo located on a brozd but heavily forested mesa end the area
should be more thoroughly cleared of trees and undergrowth if the site is to be
used permanently for any purpose. It is elso fairly close to S Site and if the
letter becomes a permanent explosives manufacturing eree and expands further to
the cast, F Site may well btecome too close for comfert and have to be abandoned.
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1544, It hes a nuxber of smell g;fc;a1iasa bhllulngs for c;ouc cis rvat;on
werk oa szall e.v’c”iVe chargss including 2 closed chazber, en crea chamver,

a s:2l)l stedivn vith a centrel firinz point, and cc:uaol bu;ldin"s snd rooms
for the abc"e, together with several ;:311 mzgesines, trimming ~uildings and
tie like. Secsuse of e dsvistion from epecifications, the c’osed hanber.
failed st u-tarally aftsr severel charges had bLeen fired in it. It was
butireceed vifth steel beams, tul hes ssen little further use. The opan cham-
bzr and tke remainder cof the §lte gro still in use. Lzecated on the far side

of & ridge h-ra71gl 1o the R Hite resd, the site localion still czems edegue uzge
feor *:p705¢v experiments of the mozaitude new employed. Ald %he buildiags
ere cither temporary or uncuLJable end 1ill havs to Y2 cormpleiely replzoed fov
permrnent C”“‘TLECJ. Frotafily the simplsst ihing te do in this ropard would

ke to rebuild ub° s*te a sport distance east of the preceat locition end then
gliminods i iginal} site vhon the wew one is oceupied. Cn the other hand,
it is ccnee! v*a;c thaed the werk done at Q Sits couid rezdily be comiined with
viork ncwv done elsevﬂ-re and 8 lerger firing site with bevter cezatrel feciiitles
establisted for' several types of experimsntaticn, eech 6f whick involves the
firing of smzll chu.ges. There are severtl plaeczs ea the land leadinz 4o T Site
where this cculd bte done, provided again that tae beevy forest was cleared away
sufficiently to meke a good sized operat.ng area free from the danger of forest
f-res. .

‘15,  TA«15 (R Site)

a. Tbe first installations at R Eite were completad in October,
1944 and consisted of a cenlrel control buillding and lzborstory with zeveral
firing points, a tr*:ning building, and a couple of hutmsnts end small nzze-~
zines. Since thet tize numerous additions have beozn made, mestly various
types of terricade 2t nex firing sites. Trhe site vas cririnally assigned to
X Division fer the use of Talter Koski end was later triasferred to I Dive
isicn, tcgether with Mr, Xoski's group., Late in 19/6 gensral cenverseztions
beiwsen thisz office, the Director's office and the & Divisica pceple resulisd
in a gena2rel ggreercat that R Site bs considered the permanent lcczation for
Lizire zw1”°~v~a expericznte Involving chargzs up to ec much as two tene,
Since thal %ime a series of smell permanznd Tiring ccotzol chaonzars aud ¢
comp stely new lzrge scele f‘:v.rm" site with an ':aer"*c"va timber eontrol
building have been completed. 4 new cutiing bullding is under constrﬁction
at the momzat 2ad e new permsoent mogezine is in the bhends of W. C. Kruger
Co. for the making of contract drawings. Generally gpeaking, the R Site area
still secems to be an ideal locaticn for the purposes to which it is now being
put, end the Plsuniag Group should ssriously consider keeping it so. Tith
proper layout of facilities it is coacciveble thst ag msny as four or five
separate Tiring points could be astablichsd znd used at the ssme time, work~
ing from a central service and magesine aree. Two bad fesztures of the present
installetien, vhich should be removed, are the two firing sites directly ed-
Jacent to the road lesdiag to the large scale firiay point recently completed
2t the eastern end of the nesa. Uith &s cuch sprce as is available 2t R Site,
thore is litile excuce for the psrmesent installation of firing cites direct-

ly alongside the main rosad, UNCLASS‘,F‘ED
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16. TA-16 (S Site)

a., S Site was ccncivustsd early in 144 and coneiztcl of rixn
buildings including a steam plant. Since then the site has baern undsr practi-
ce:2ly continuous exponsien, more or less dignified and delineated under the

titles S2 Expeasion, S3 Expancion end S4 Expansion. In ths courss of these
prcgrass;&e adéiticas, the totel plantb hes come to includs ecue elghty build-
ingc of verious sizes and uses for all typss of explosives manufacture, storagd,
trzetzsat, end tzsting., Reogredtably, sczm:s 85% of the site is of tempor:zry f{rame
cohst?uct*on ead is conp‘ctely unsultanle for use as a pormencot eiplosives
meavfecturing pient. Tas arca may be visusd Toth Pa?crbey and u:;ﬂvorably.
The clgarcd expeznse criginelly prescat has proven vffieiantly large for too
plent %¢ grew Yo its present size witheut aiditionel foresh clessing, EShewld
4% remein in this lceation and be exjended in the future, a lorgs areunt of
such clearing would be nccessary. Oa the unfevorsble side is the feet that ¢
the s¢ite is within eusy f“1k11; distence of State Reute #4 and represents a
texpting tsrget for pogaible celoleurs, espuclally since ilogscine Avess A and

B ave betmccn the site end Route #4 and the pro spective aﬁth‘U& by broazking

into ons of these lccatlions cculd secure ready esmunition for destructive
purpcses., Also enzegshed in the probdlea is the guestion of whether such a
rajor explosiveg mapufscturing instellstion should be kept here st Les 2lencs
at sll. This is & metter vhich must be ssttled ot nigher’levels and possibly
by the Conm-ss;on itself.

17. TA-l? (X site)

a, X Site construction ves requested early in the fgll of 1944
end was to bte used for expension of Z~rzy verk on cxrlosives experinments then
being carried on at Anchor Site Esst. The work was cancelled sherily sfter
construction btegan and the site has not bLeer used for any purpcse since that
time, It is dubious if it czn be used fer euything, inesmuck ess the water
line from the Fejarito waler socurcs went of thz uuchor Rench ar=za nov rzsses
close by..

18. TA-18 (Pajaritc Csnyon Laboratory)

- e. This ares woge Levelopgd during 1944 for G Division, tnree
cints being estatlished, cne for smcll ~¥argeﬂ of &€ fer roumds esch in
of tﬂv canycn, a second for chcrges of szeveral L n:rca pounds
u: th wing, ead a thizd for festing c?rrg:s up tc two tons in the
neavily bunkered laaor_tury was hails st the Juncticn of the
tto cenyons, «nd a trigming buil a;ns ‘snd magezine constructed back slong the
roeaé toward Anchor Rench. Durlng G45 several slorsge butments, two megacines,
e cerpsnter shop, snd an underground bsttery in’uing were constructed in the
central erea, end considersble elteraticns vwere rede in the second firing
point, meking it suitable for the firing of charges up to two toss in size.
se of the site passed to ¥ Divislon in “the fall of 1945. Early in 1946 a
26' x 40 addition to the central laberatory building wes conctructed for
integral assembly work involving radicactive maferlal. In the spring of 1947
the pormencnt Integrsl Rsaemh&y Bu ilding vac completed in the northL wing of the
canyon and the area was ebanfongd cs a Icsation four expiosives experiment. Be-
cause of the isclation of the site it iz idesl for Iintegral assembly vork and I
feel it should conmtinue to be used for that purpcse. A permenent iaberatory
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© .building should rerlace the present one and the other tempcrary siructures be
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renoveds The concrste “battlsships" cud ithe undergreund sir ~aetures wight as
well be left ~ some use might be found for thenm.

19. TA-19 (E=st Gate Lstoratory)

a. This emell site, censisting of one freme lsborctory building
ant & slorage rdhucua’ wes construciad in the cummsr of 1%44 for the use of
Dr. Segre, vho reeded en isclated spct for erxsaciing experimentzl werk cn small
csurces. [Becouse of the rush in vwhich the consiructicn was ¢arried oui, the
site was located just eact of the Project beunaqu, as indeed was Pest C‘-, the
east gate Lo the Project. 7The past two years the site hes bteen used only upon

csiticn of 1b regires no grsst

rush, and it mey well be thet upea itz dexol ticn no replascement will be re-
ou¢red° ' '

20. Ti-~20 (Sencis Canyon Site) : *
a. This explosives ficld test blbe wes built for G Divisien in
the spring of 1945. Installations consisted of & laboratory end contrel
bailding cdjecent to-a firing pcint for chorges up to 50 vounds, tso “Dumbo®
metal vescels for small reccvery shois, a snall magazine, a trimminy buiment,
erd an underground pit with a metal mesh cover (vhich failed after he Pi.st
few eliots) for Ierpar zreooovery chets. In April 5 22 m gﬁh sctup, togzther with
cceund mugeaziae and & small v zorkshcp, was constrnctec in & side canyon to re-
place a similer eetup previously installed in an arrmored room on the soutk side
of Building B in the Main Tecnnicel Area. The site was sszigned to I Division
in the fall of 1945 znd since then Las been used for a miscellany cf experiments
withoul nmuch change in the originsl installutions. The canysn could bz rcached
by a properly censtructed rezd frem lae mesa lind to the west, cad the nceessity
for using ths Route #4 appreczch theredby be obvisted. All the ccastruction is
temporary in nature and will have to be replaced if the site beccmes permanent.

21, TA-21 (DP Site)

e, This impcrtant site was conccived and built during ihs soring
and sumser of 1945 for mejor chemicel 2zd metsllurgical work. At t“at time it
consisted of ten major structures together with twenty-odd smaller ones. Later
e concrete vault and several other maintenunce,and stcrege btrildings were con-
structed. This gite 1s the nezrest thing to & permanent working aresa new used
by the Leborz tﬂrv, and with replacement of several {rane structures by fir eproof

ones can Te made completely so. Yest f %
eEOTy .

che plencing work reguired
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22, TA-22 (TD Site)

a. This site vas constructed in the summor of 12.5 for O Division
es a center for the handling of speciel essemblies, replazing V Site. It cone-
cisted of tro p*sfabricaned stran steel builo1ng~, two larce f:ane ena uines

{vatarricsded) and one me oved ranchk building, The esssembly work mas itrsns-
ferred from Los Alamos in 1946, and the site has since been used by X Division
as &n'additional storage area for high explezives,

23, TA-23 (¥u 5ite)

a. Tris firing site was constructed in the spring of 1945 for
X Division, to relisve the crcwded firing schedule at "lar point," Anchor Site
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‘Bast. Up to & chert time ago it wa ra TOYx tub is now Leing re-
equinpad for X-rey work, still in comas b high explosives ex:crLAHnto.
106 ;«tbles;;p~*"p» concrave structure ¢ ring rciant may be conzidered
permenent, but the coatrol bullcing, magesine, and ‘grll lzborat cry zre hot.
Ti:is site could well tzke on greater im‘ortance, end is nod badly located.
Deciclions mede regurding it will heve tc be in conjunction with those regard-

ng the other firing sites in the eame vicinity.

[
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24. TA-24 (T Site)

e. This site, dircctly edjccnnt on the nerth to S Site, was con~
astructed in the fall of 1924 as & szrvice area for the X-r Tay exwdnaticn of
hizh explocsive charges. A yesr leter a lerge storegs magazine was consiructed
and peﬁeral aJtcracious and sdditicns mzdo to tre mzin laboretery building and
the soverzl huiments., On Novembsr 12, 1946, a fire ollegedly resulting f‘rr.)m ,
Irpeepar uwiring destroved tha ccsater, PC”0161 cf ‘the lcboratory bulldlng. The &
l:vvcr vAs ::hscqucntl" repaired with considerable improvemeats during the
spring of 1947. 411 buildings at the site cra bemporery &nd vill eventuslly
have to be replaced. dany decisions ae to the rebuilding of the area %ill have
tc bs tied ip with the plens for S Site.

i .

a. This area, hsving two mein buildings, and now essentially an
integral part of S Sito, was cecnsbructed in 1944 for exrperimentsl work in con-
nection with special assemblies. Vhen this work wes transferred to TD Site in
1945, the site underwent exiensive alierat*cne (deleyed secveral wecks by a
fire in a newly comstructed secticn) tc £it it for § Site process work on ex-
plosive chaergss. 43 is the case with TA-24, its fate zust be settled elong
with thet of S Site.

25. T&=-25 (V Site) S

26, Ti-26 (D Site)

&. D Si%e, conetructad in the summer of 1946, consists cnly cf
a ccnerste storage vault built for CMR Division, plus a small sentry building
and gusrd tomer. Locaied about 300 yerds from Pest I, it has recently bsen
subjected to criticism from the Security People, end will probebly be replacsd
by a vault elsewhere, after wiiich wa should be eble to turn it to some new
purposa, as 1% is certainly permenent in nature.

L 27, Tee27 (Gazma Site)

a. Tnis area waes originally used for fiecld testing of H. E.
essemblies and was the third erea ncted in the Psjarito Cenyon censtruction.
In the fall of 1945 it was considerably irproved for the use of G Division in
teat firing of two ton charses, ané renamed Gamma Site. A4ffer bsing in use
forr several months, a faully explosion scztiered unburned L. E. for a consider-
gble distance up and down tFe canyon, subsequent to which the aree was isolated
=ith protcctlive fences and ebandoned. A therowsh spraying with cil followzd by
burning would seem to be the only fecasible nmethod of rendnring the area safe
fer use egsin.

28. TA-28 (Magazine Area 4)

a. This site coneists of five permenent magazines constructed as
rart of ¢he S3 cexpansion on the iz z0lated mese directly gouth of € Site. If
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roperly fenced end guarded, it cculd be & gocd permonent instaliatiom, bat it
s too ciose to Route f4 for co.;ort. S :

29, TA-29 (%agazine Area B)

. a, This area is en abzndoned CCC Camp divceily cdjaeccnt to the
wvest rate of the Project &% Route #4, in shich two peTRazend uag azines were
constructed in 1944. DBoth era still used by S Site.. The area can be . reached
by anyone who ceres to cross or crawl thvou«h a catile fence alcug Route #4..

IL chiowdd ve aucndoncd 85 sould as poszible ra;&*nlc,s of the fets of S Site.
8t Area)

a. This small sits cencists of a2 single hutment erected in tife
spring of 1945 cn the Ancho. Ranch Road at the inte*sccticn with the Pnjarzto
Canyon Road. It is cehortly to be removed.

31, Ti=31 (Eést Receiving Yard)

‘ae This area was seb up for use of thz Havajo Ven Lines in the
summer of 1°l5 with the censtructicn of a2 roofed receiving deck, Since then
four other buildings have bsen added for general warchouss and salvage work.
All are temporsry. Any n’an_ing regarding thils erez will of nescessity have

to tic in with the overall piens dave’oped for the Tech Prpcuremeat Group
opcratzons.
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" I. Laboratory Organization

. A. Tue Latoratery Directer, N. E, Pradbury, is held perscaelly responsible
- for the operation of the Latoratery by the Regents of the University of Celifornia,
vhict iastitutica 1s thes Techalgul Ceatizclor ab this Site. The enly ivo facets of
Letorateory opsration whiel are not under his contrel ere: firgt, the Lkzndling of
ratent matters Yy the Patent Advisor, who reports directly to Weshington, end rec=-
ond, the hancling of the business matiers cf the Froject by the Eusiness Manager,
who is directly responsible to the Regents of Califernie for zffairs relating to
gelaries, weges, trovel expenses, end the like., A1l other matiers are.the direct
respensibility of ths Sircctleor, but arc sometimes qualificd by directives from the
A, E. C. Sfecurity Division as to specific methcds of headljing, classificeticn, ete.
The Directer's officec has 2 persconel of 4 and occupies 1430 sq. ft. of ofi'ice
sgace in Suilding &, TA-~l, plus assembly rooms totaling 472C sq. ft., a toisl of
6150 sq. ft. in alle The design figure for future conference and assembly rooms
should be atout 1¢,000 sq. ft. s '
B. The issociate Director for Administration and Servicss, Lt. Ccl. A, F. Betts,
reperts 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 require perhaps 2400 aq. ft. The Adminietration and fervices Division
has the following groups: :

1. Group A-1 under Loris Gardner provides all necessary services required
by "the rest of the Leboratory in rhotegraphy, blueprianting, rhotostating,
rimecgrazhing, snd other forms of multiple reprcduction for drawings or
decuzents. At the present ftime the Group hes e parsconel of 16 arnd is
cceurying, under very crovwded corditions, 3630 =q. ft. of space on the
first floor of Puilding T, TA-l. Sinece the Group is purely a serviece
crgenization, and the majority of its work i1s done for the Dccurent Room,
tke Central Mail and Records Group, 2nd the various drafting rcoms, it
should preferzbly be lccated in the Engineering Division offices of whick
it will be mede a part. In any event the Croup will neod atout double
ites preseat space sllotment, or 7400 sq. ft.

Grour A-2 under J. V. Young is respcnsible for the handling of &ll par-
sonnel matiers for the Leberstery. In this it vorks clesely vith the
Business Cffice. The Group has a psrsonnel of 51 and cccupies 4300 sq.
ft. of space in Building P, plus 123C sq. ft. in P! Annex. It will
"shertly acquire en additionzl 200C sq. ft. of floor space in a proposed
eddition to the nortk end of Building F', making & totel of 7580 sq. ft.
In considering plens for permasnent occupency for tkls Group, scme coasid-
erstion will kave to ba given to the desirzbility of maintaining an
office for it on Los Alamos %iesa after the ¥sin Technical Area has_been
mcved to South iesa. This mey or may not prove to bz necessary, but a
rerallel csan be fcund in lre. YcFibben's office in Senta Fe, where per-
soanel meke their first contect with the Laboratery. Also te b2 conside-
ered is the possibility that its cperations may te merged with those of
the Zia z2nd A. E. C. rerscarzel offices, but for the time bsing, 8000 sq.
ft. may be used as & design figure. ~
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Greap é-3 uncéer G. k. Schultz is responsible for providing ell the

nscessery technical shop services required by the Leboratory:, machine
ghop, toolmeking, shecstmastel, heet treetment, foundry, pattern masking
and glessblowing, as well as the supervision of contrzet work cn na-

‘ehinzs, couipment end eurplies of a technical nesture vhich-are either

purchesed or manufactured to order ouiside the Laborsiory. Tuis letter
function has resulted in the tuilding uvp of en Engineering Section under
R. I. Howes, vhich also does miscellaneous jobs of design work and draft-
ing both for general use and for work wkich 1s going into the shops. 1In
ti:e futurc orseniszetion of the Laberatory, Group A-3 will be irzgsferred
to the Enginecring Division, The Group kas a persomanel of 14% en
occucics €2,000 sq. ft. of space in Buildinge B, C, V, FP, KT, R end Y

in the ©ain Technicel Arez, while also providing personnzl for the
Graghite Shop in Sigma Building and for several small gadget shops rain-
teined elsevhere for various technical groups.. Space for the Croup's
rercanent occupancy should preferably be under one roof for esse of ad-
ninistration, sgain with the possible excerticm-cf the gadget ehops noted
above which can more conveniently be placed Hear the operating labora-
toriss of the groups which they serve. Unless circumctances change rad-
ically, a building of 100,000 sq. ft. should prove adequate.

Group A~4 under E. S, Allen is respensible for the precurezment of all
iteme required oy the Labeoratory, from office steticnery and supplies
through to the mosi expensive and complicated of teckniczl apperatus,
together with the maintenance of stockroome and werehouses, and the keep-
ing of property records. At the present time the Group has a perscronel
of 196 and occupies 3000 sq. ft. of office space in Buildings P end P!,
together with some 1S warebouses totaling 91,5C0 sq. ft. located in TA-1
and Ta-31, plus 5 huilments for chemical storage zt TA-21 totzling 1300
sq. ft., for a grend total of 101,800 sq. ft. In planning permanent

- quasrters for this Grour: some consideration will have to. be given to the

receiving and shipping problem, If e rerminent access rezd is built

“from South Mese dovn {hrough Sandia Cenyon or Mortanded Cenyon to State

Route f4 or to the pessible reil heeding which may be construcied near
Route #4, it «ill probably be acvizable to have receiving arc shipping
facilities built as far o the esst as rossible on South ilesa aad.pcssi-
bly the warchousing as well, wnersas the Group offices znd sicck rcoms
skould be pleced at or near the entrance or administrative center of the
Technical Aree censtruction on Soutt Mecu for comvenience te the rest of
the Laboratory personcel. - Ceveral specisl problems will eater into this,
such as provision for metal stock used by the fabricating shops, glass-
viare and chemicel stock used by the verious laboratories, and electronics
gtczk used moctly by tle Electronics Group in P Divieion. Also, beczuse
of the unpredictable vagaries of month to month procurement resulting
frea the institutice cf special research or development rrogrems without
muck pricr notice, considerzble epace should bs left in all of this
Grouvp'e installaticns for possible expansicn or alteration. As an esti-
mate, hovever, totel space requirements should be about 120,000 sq. ft.
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Greup A»ﬁ under K. C. Fill i1s ckarged with the handling of m_lnmenancg
and constructica protlexs fe ell cf tlie Laboratcry crcept TA-16 (S
Site). It furnishes enginesring advice; makes working drewings for
zineT consiruction joFf; for—arc- and fo‘lc-" through en maintenance
end constructicn jobs; keeps records of spsce occupied by the other

~ Leboratory groups; and Iin general furniskes eng ineering 1liaiscn between

the Laboratery, the mainienzace aud cencirustion ceatraeters, and tho
4. E. C. GOperatices Office. Formerly the Group wES res pvngablc for ths
creratlicn ¢l the Techknical Usintenence Shons in Eullding R, sod since
the lManager has indicated his belief that these malntencznece scgivities
should ev_u(.hl_y te restored to the cocntrel of the Leborstory, it is
righly probcble thet Group A~5 will again-resume responsibility for
them. Here zgeln; es in the case of Groups A-l and 4-3, the Tech
Haintenance Group will find itself part of a Laboratory Engineering
Pivision ty the time this comes to pass. At the present time its per-
sonnel numbsrs 17 and occupies 3100 aq. ft. of office and drafting room
space 1n Building B, TA-l, but the pcesibll;xles as noted above rey well
Lean an eventual *ersonnel of severzl hundfed snd much enlerged space
requirements. ts in the case of the Procurement pecple, a splitting of
‘spsce cccugsney will probably be necessary, in that the main shop area
should te situeted near the mechine shops &né the warehousing erea,
vhereas thes offices and drafiirg rooas should be in the adninistrative
center of the Main Technical Area for convenience to Lsboretory person—
neil. 4&lso invelved in the office lccztion will be convenience of rola-
tionship with the A. E. C. Opcraiticns Office end possibly with Archi-
tecte-Engineers and ccntractors' oltices. These leticr will probebly
be pituated wholly or in pert outside of but immediately udjacent to
the eatrance Uo the Nzin Techiniezl Lrca on South iissa. Fer decizn pur-
poses, a fair estimate of the Group's requlrements would be 6000 eq. ft.,

. not counting posaible -shop needs.

Group A-11, the Business Office, under A, E, Dyhre has the respcncibil-

ities noted cbove. At the present vime it has a porsonnel of 28 end

occupies 3400 sq. ft. of office space in Building P'. If its present
fuacticns sre retained unimpairzd with possible slight additions, it
will requiro approxninstely double 1ts prescnt floor spece or €300 s=q. ft.
fer efflcient operaticn. However, chould the Project ever chenze to
eingle contractor operation, the Eusiness Office would expand enorzous-
ly, ‘as indeed would all other sdministrative functions, since most of~
the ‘work ncw bandled by Zla Compeny would bs lumped together with that
now ‘handled by the various Lzboratory adminisirative groups. The loca=-
tion of this G;cdp’s peraasnent quarters should be in the edministirative
center of the Tecknical firee on South Mesa.

Crovp A-13, Central Fail end Records, under G. S. Challis is respcnsible
for the hardling of all incoming and cutgoing Latcratory ccrrespondence,
telegrams and teletypes - with tbe excepticn of these for the Fatent
4dvisor and the Businecs Manager - as well as the mznaging cf the
Directer’s files and other centrel rccords. At the present time the
Group has e perso mel of 27 and occupies 2680 sq. ft. of office space
in Building A. Ite permanent cusrters should be closcly edjacent to
thcas of tke Director 8 cifice ia thke Technical Area cn Scath lesa, and

it poy well be feauible to &: é;é%if? ge vault for the Directorts
\&5j :
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files and other documents in the basement of the centrsl edministration
building, with elsvesor or dunb veller ssivics to the cifices. alova.
Certainly this would lend & greater scourity, thouvgh perhaps.nol as
much convenicence as is the case now. Tho porscnzl mail hendling fecil-
ities, which now take up 1000 sq. ft. of space, will be elimineted by
-the end of 1947, but will probably be equsled by the incresse in vault
requzrﬂqant-, g0 thz overull Group reguircuente will rexzin et about
the present figure or a 1ittle. higher, say 3000 sq. ft.
It is quito possible that all the administration and office activities
of £ Div-gion, together with the Director's office, end possitly{the
lienager's office, can be housed in a single tuilding of two or three
stories necr the entirance to the Main Tech Area on Scuil Hesa. The
tuilding, as previously notzd, should heve adequetz storage vaults and
~ other hendling fzcilities for meil and documents and probably fer tele-
type and telegraph communication. Considering future developmcats,
radio and tzlevision requirements shculd &lso be ccasidered, 4s will
te the case with other office buildings in pe:manent ccostruction, the
mest of the building should be of steel, cencrete and masonry, with all
general office sections divided up by st.ndardi ed metal partitions
tkich can be eltered at will, end with typiczl coler schemes impceed
thst will perait frequent alteratinns without the necceszity of rointing
and re“~°.t1ng. In or closez to this central etructure there should be
a caisteria or restaurent ef sufiicient sizz to hendle tress persons
vhe prcefer %o eat orne or nore meals et the Laboretery. £lso in or near
. to this centrul adninistrative building there should pﬂrhupe be located -
the offices and other functions later to be discussed under D Divisicn,
such as the library and documant room. .

C. CiR Pivision undor Eric Jette is responsidle to the Director for 21l ncces-
sary research, dovelopment and groduction work reguired by the Latoratory in the
fields of eeneral cherisiry, radic-chenistry, metellurgy and refracteries. (The
Division is mot rCCponszble, bewever, for the chezistry of high explosives, which
is under X Divieion.) The Division office, plus its associated service secticms,
hes a personncl of 83, will have 105, und occupies 50,170 sq. f%. of space.

1, Group CiR-1 uader C, F. Metz is priecrily a service group respoccible
for the running of whatever analyses are neceded by other Leboratory
groups. Eethodologies enployed rengs from ordinzry quolitative cnalysis
to spesetro-chemical anslysis. The Group has a perscnnel of 24, will
eventually have 34-39, and occupies 6490 sq. ft. of space in D Bazlding
end its smaller satellite structures.

Croun CtN~2 under J. F Lemons is recsponsible fcr resezrch and dovelov-
zent ir gensral chenical methedology. The Group has a personnel of eix,
will eventuelly have 13 to 15, and occupies 2170 sq. ft. of space in
Building D.

Crovn CiT-~3 under D, T. Vier and Y. G. Bewmen is reeponsidble for the
recessary chemistry werk in connection with tke davalopnenu end nznufec-
ture of “urchins."  The Group Laz a persosnel of 25, will keve 32, and
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ocewpiss 14,400 3g. ft. of spece et TA~21 (DP Site). This includes
esscnbially the vhole of the East DP Arvea includirg the exhauet filter
building, '

Crovn CFR-4 under R. ¥. Spence is r
WIS “"c;'**é ty 4hie Laberetory, net so

cuerisvry 3o in the chemistiry of highly -dicn-gl\- izctopes O other
elomsats. The Groyp has a parsornel of 35, will heve 26, snd oscunies
12,350 sg. £t. of §ypace in Buildiozs D, D-7, H and V- 11 Th—l, aad_the

spoisible for the radio-chemietr Y
so meeh in urcaium and ,lutcnlum

'3 cr 0

Chemistyry Bu;ld*qd Lt TA-lO, (: zyo Canycn), tegevhier v uﬁ cbovl ch ecre
¢f 1208 gt TA~10.7 A porticn of CiR<) ,:vscnr el will be r&; t soms-
tizme in Desc:bez’fo ,c‘h & now group, C This goes :

cver respomsibilivy for the TA-10 cin _is':y PrOcesszs.  ble en;

foom OIR-4 will pot affset the totel pe"eonnel end spzee requiremenis

given. -

S rcs;»usi'1a Zor Fuysice-raicllurgy
studies in comnection with the basic properiies of the rare nstals hupe.
dled at this Leboratery. The Group has e perscnnel of 9, will have 17,
end occupies 1400 sq. ft. of space in Building D.

Broup CiR-6 under J. i, Taubd is resyonsible for the fobriczting of U-235
.'LD."'O various ..L.C 8 vhich s nay. ke requair red by ctiher J_:bo*{_‘uohv f‘T““ES,
togotheor with Lhc :’r?-c” functions raguircd fer the ournly of rofrac-

L] e e i bws AUACTL
arrica CCu iteme
a

terige, plastic, sieptered cartides, and other speciel fatby
Teguired by the Levorotery groups. The Oreup hes a persoansl of 31, will
hau 42, snd cccuries 13,4C0 =q. £%. of spsee in Iuildioe Sigzme znd ite
fowr emz2l) satellite structures in TA-l,

Crovre CIR-8 unier R. D, Baker is rzcpensible for purificetion rrocessaes

iavelving the handling of U~235. The Group hes e personnzl of 20, will
heve 31, and occuples 3300 sq. {t. of sp&ce in Buildings T end i, Tha-l.
. [

Groun OIR-2 uncer E. F. Hammal, &, iz recponsible fer retel rhyeics
studies invoiving the bshavicr of vorieus meilals urder extrems “cﬁaitions
ef tsmpzreture end pressure. 7Thks Qroup has 2 psrsonnel o‘ 3, cill'have
10, and cccupies 3250 sqg. fi. of spsce in Buildings D end ¥, thiz lalteor
occcupancy inclwiin° the use of the hish pressure yes equipmsnt and gas
l¢qu1f¢c vien equipnent vhich is instzllied there.

Grans CiR-1) under F. ¥, Fittman is responsible for tle prece:sinp'of

plutoniun in &1l its stages. The G‘oup has a perscanegl of 50, will tave
53, and cccupies 23,60C sg. ft. of epsco in T&~21, (TP Site), uvtilizing
esse1t‘ally the entiro west area of the site, - L*h the excelulon of the
five storsge ruirents ecsignsd to Group A~4, the spmez zzoigned to Zie
mezintenance reople, the werehcuse and naintensnce offices sssignzd to

the CiR Division cffice, end a emzll erea reseszved for the C'R-12 CGroup.

annn Cii=12 uvuder Jamzs Teilby is e:;crsitlc fcr tha health sulety
asrzcts of the Division werk (ezseantially thoe sams rezponeibdlidy that
the feeltr Division un“'r Dr. Bempgoleian has for the Lzborutery as a
thele). The Group he & rersonrel of 24, will have 43, snd cccuples
1 . Zants ot
'Uw*: rromrp  RETELIT
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4580 s3. ft. of space ia Building D =znd its sztelliic struciures,

togsther with smull spece alletments in the variocus onhcr ClR Division

properiies.

'Tbe vork of the Division takes plece &n four main erecss. The first -

cnc iz D Luilding end its eight assccictzd smzller :2:,--~.b,, Sl
through D8, in TA-l. Replac ment of this tuildiny egrcup comes Lizh on
the priority list, but it vill require such specizlized dzsign trezt-
rent that no discussion is in order here.

The =eco“d main area is Slgma Cuildipg with its four sm=ll acuv%ioual

. structurss, Sigma 1 threugh Sigea 4, tog ther vith the adjecent greph-

ite rarehouse, which acts as 8 scurce cf supply for the grcphita ghop
ia Signe Buildieg proper. In thics-eree 1s cerried out tha fekhrication
of U-235 into verious shepes, togetlier with the recezrch and develop-
ment work resquired as dbackgrcund for this work.  Here also is cdone the
foundry end febrication work on norzel uranium - usuelly termed "tub-
alloy" in Laboratory parlince. In cther g€ctions of the kuil ding are
the graphite shop vhich is operated by Group A-3, end vhich produces
ell the graphite molds and other speciel pleces required by the
Divicion as wcll ec some of the meacrined graphite pisces required by
the Physics Division, plus several shops and laborziories devoied to
development msthods and nenufacture of refrectory items, crucibles, and
the like, Som=z small cervice work is also done in nsta’logrgﬁry phvs-
icsl tasting ond in the menuvfuciuvre of many ltems of special plastic
cozpositions. In the ncar future we contemplaiz {he erection ol e lerge
eddition to the vest end cof Sigma Puilding, vhich will be. devoted elmost
entirely to development and p?OuLcticn work on U=235. The cost of this
addition vill probably be of the order of a h2lf million dollars, but
it is needed immediately and the Director dces not belicve it feczible
that construction of this perticuler building should evzit the mzin re-.
construction work for the central technicel area on Scut: Mesa., Flans
for this will be submitted szortly through the usuel chennels. Once it
is complete we can afford to make Sigma Eallding or -raﬁicus the lzst to
wove to -Scuth Vesa,

The third mein operating erea 1s DP Site. The site is & g~.,lv.v isch-
nical layout of some 35 buildings including e laundry, steam plant,
vault and several service shops, in eddition to the office end labora-
tery tuildings. The plant as originally designed utilized a relctively
cumbsersome method of prccessing the work wtich had to te eccomplished
in the West iree, end many improvemszats since effected kuve beep and
ere continuing to reduce the vworkin: space necesssry for the basic
plutonium fabricating proceese=s. 4s e resul®, certuln porbvicus ol the
plant have grhoually beccrie availzble for assignment to other groups.
For exexple, a portioa of Building 3 in the West irea is now bteing re-
rncéeled for the use of Greoup CiR-4 end a smaller additions already
requested, will be built at one side to be used as e spccial ccunting
veult. Ve can expeet this precess o continue as the hasic sook ‘ie*
inslly essigned to the site gredually requires less and iess spzse Zler
its fulfillment, although development work will centinue to expand into

some of thls srace. In the Last Arcc the situetien is not quite the

"UNCLASSIFIED




()

b

15.

(7 .

sane., Pere the vork, & highly specisliced "urchint process, is besic-
ally a suell batch procces, and ro way hes yet bocn found to einplify

i¢ that less space will bLe required.- The naturs of the vork slsc pro-
duces a much higher dsgree of contaminaticn on ficers, vells, ecuirmeat

and clothing than is the case in the %est Area, end groater working

space nmust be 2llowed for each person ezployed in the technicel process-
ing. It is extremely dubious that eny reduction in the space required

_czcn be effected in the forescscble future. In gencrel, the shcie zite,

-Lvluu¢hb veih the. u“s» azd Tegt Lrove, ds of c:ccll:nt coartrusiion of
a percenent neture. Interiors are besvily rlesicred end polinied end
czn be frequantly aecoutaminat°d to a reascnghly szbticfcctory dasgree,
Equipment which teecnes too b 1br1" contezinaetzd woust be removed and
buried or otherwise disposed of. The same hclds true for exiizust veanti-
lation ducts which will probably beve to be replsced from tims to time,
bus since thess are mounted or the building roofs er cn trestlec vork
outside the buildings entirely, thic need cause no great complication.
In fect, scme work of. this nature bas alrezdy been eccompiished et DP
Eaat, where the originel exhsust risers from individuel lab hoods have
teen rerlaced with stainless steel risers. The only basie dravback to
considering tke sits permanent, once the iain Technical Area has been
moved to South Kesa, is the fact that the only possible road connection
to-it will of necessity lezd through the center of the comzunity. Pes-
sibly this one objection eczn be avoided by exiendirg the TA-2 road ia
Los 4lamos Canyon on eastward pest TA~2 to seme pczut oprcsite the DP
ins%allation and thsre ccnstruciing come type of ceble ecar incline or
elevator up to the site itself, so that all hendling of ective materiel
of ary kind could be done by mesns of this meckcnism, rother then hav-
ing the material brought directly into the site through the communiﬁy
by truck or evlomobile, The comsideration is csriainly worih som
tnought, inasmuch as something of the order of eight million dollars

s glreedy been spent cn the site.

"be fourth arca of cperation for the Division is at Bayo Canyon where &
small section (=ocn to baccne Group CR-10 as notzd atove) handles the
rcéic-chemistry connected with the extremely active ccurces viich are
reguired there. Thisz sectiocz also ulilizes sone loberatory and cifice
space in Building E in the Main fYecbnical é&rea. IV is gquite protatl
that all or most of this type of rudic-chemistry werk will bts centered
at the technical area vhich must be tuilt tc replece the Beyo Cenyon
Site, probably about two years from ncw,

Considering the Division operatlons as a vhole, the Eighest rriority
vork at the mement is the Sigme Buildimg Addition. Secend is tho pre-
liminery design work on a replacement for the precent D Building and

UNCLASSIFIEp SECHET >

its smaller satellite structures. In all prosgbility thiz new chenletry.

btrilding should be the first to be completely designed and orecied as
pert of the permenent South liesa installation., Tihird in priority is
the re-Gesizn of the Bayo Canyon ctemietry process building and equip—
ront new vadsr wey as & reszonsibility of CFR Divisien 1usvlf, end which
%11l probebly bs given to A. A. E. for eventusl coatract drewings.
Fourth and much further dewn the list in priority ere the b-neral im-
provencnts oné zdditicas uwnich will be required %o wmzke DF Sits zn
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adequate znd setisfactory psrmznent opereting locction, these latter
ineluding, as noted ebove, somo kind of elevator or other means of
trznsrertaticn from the proposed road in Los Alaros Cunyon up to the
sits itealf.. ' '

D. D Division under R. C. Smith 1s responsible to the Directer for the pro-
visioz end mointenzznec of ell tcochnical docunsats iacluiing the "Teehnicol Scries?
end the deoad filee, together with the provisicm of a histoery servics, a lezal ser-
vice, a review and declsssificition service, a technicel illustration and ert eer-
viee, the mainterunce of & tochaieal lidrery, end thc control cf dizseninet$on of
clecsified information, It is e2lso responsinle to Weshington for the hendling of
ell patent metters affccting the Laboratory, end to this ead in addition to the
office forcz meintains a drafting room to wake ur the necesssry petent drewings,

& highly spocialized art. At the present time the Division's activities are con-
fined to Building T in the Main Taechnicel Area end its personnel of 43 occuples -
sone 10,270 sq. ft. of office and vault space. 4s indicota2d above in tho delailse
concerning the, Ldninistretion and Service Division, meny~of the functions of D '
Division could edvantageously be placed near the Director's 6ffice in the perma-
nent Technical Area om Scuth Kesa. The Division also has certeln responcibilities
at Sandia Base but these will not concern us in the revuilding of the Latoratory
here., Tuo of the foremost decign problezc required fer the Divisicn will be the
provision of a dignified end serviceable library - by which, incidentzlly, 2 tech-
picel ins%itutlon iz often judzzd by visiters - and the provision of adequsie ond
usable Gocumzut vaulls, which latter chould confora probly much fo the remz>ls msds
under Adzmiristration end Services Division ebove, '

E. H Divizion under Dr. L. E. Hempzlmann is both a eserviee end rececrch crgen—~
izaticn. . In its service espect it is responsible for safety measures eifeciing tae
health and well-bzing of every eaployes of the Latoretcry, so fer as genercl hoalth
is concerced and secondly, end more pointedly, for the sefety of many of the. tech-
nicel personnel vho are exposed in cne way or another to radioclegicel or cther
special cliemical kazcrds in the course of their work. Tois involves tke settiog up
of standards for making pericdic inspection of equipment end processes and the
carrying ocut of physiczl examinaticns, blocd counts, etc., for personnel whe have
h2d zny chaace whatever of beins exposed to the sbove-uantioned hazerds, (izcluding
et %imes Zis Cozpony end conrztructicn contrzctor persouncl, es well as Leboratory
personnel), end in generel making sure through these health safety activities end
the kesping of records concerning thsm that the Lazberatery or the Atcmie Energy
Commission will have 2s little chance as possible of being psriodiczlly exposed
to dzmage suits for amounts ruaning up inte the =illioms, as tbe result of vhat
poorle - formerly employees here - mey fancy has happened to them during their
rericd of eczployment. In the recesrch field the Division's resronsibilities ere
¢ carry forward investigations on the many bielogical effectes of razdiztion expo-
sure and of radicactive dust ingeated into animal bodies or tissues and other simi-
lar paenomena vhien bzer very directly on the stendards set up uvnder the varicus
. safety services.. Also involved in the research rrogram is the cooperatien with and
the treining of Army and Navy madical perscnnel who will be connected in any way |
with the hiendlirg, testing, or use of atomic wezpons or fiscicrable materizl in any
form., A&t the present time the Division offices esre on the secend floor of Building
B in the #zin Technical %srea, The basic service lebec are in Euwiléinge 4, Q, &nd ML
in TA-1l, end the research and.training functioms are being cerried out in the
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Had;csl Research Leboratery recently mede available by the elaborzte reccnstruction
cf tvo forzer terrzeks on Gth St. " To this 1lsb thers will be eddcd later this wine
ter im0 other converted bsrracks with more lab facilities installsd therzim. The
Division also maintains @ nurse and first aid roon at TA-16 (S Site) ond another

&% T4-21 (DP Sits). A epceivl wing hes bzan constructed on the hospiticl for the
use of the Divisioa in required "rest" hospitalizaiion of Laboratery ecployces wao
ere undor excoination at psricdic intervals to deternine whether or not they have
ebzorbed eny radioactive paterial into their bedies. Ths Division hes a p-.uonnel
of 72 at the present time end occuples 15,720 sq. fi. of office end la Dﬁrhagry .
Bpaco, plus the hespitel werd sssigned %o it. Current plais for the Divisidon cell
for the establishment in the new parmesent hospital of en elcboreste cliaicel end
reseerch ingtollation totalling 26,000 sq. ft., where the main bulk of the
Division's werk will be done. Gnly recsonably small installaztions will be required
for them in trte psrranent Tecknicel Area to bﬂ tuilt on South lesa, Unless some
drastic chenge is made in these present plens, the A. A. E. will hsve very little

work to do in basie design for this Division. s

P

"~ F. U Divisicn, formerly uander Darol Prom n but rccently put under the scting
leedership of Hsrshell Holloway, is cherged with responsibility to the Director for
the designing, tesiing, end certifying of accurcey of munufacture of cerizin ccmpo-
nents of the atomic bomb, and vith deing the neccsessry rcsearch required to success-
fully cerry out these responsibilities. This researelr extends into the fielde of
eleetrenics, high precision optics, high-speed motion pvcturc photogrephy, kydro-
dyngnics, »ritical asscublies, and gome pure nuclear physies, with &ll of the ebave
* implemented from time to tims by experiménts using relatively ‘lerce emouvats cf tisgh .
explosives. In gencral tke operaticns of the Division are cenuered i Ewiicing
Germa and its satellite Camma 1 (forﬂerly lmcvn as the icchcuse) in TA-1l, with ex-
perimental activities carrisd cut at a numbsr of cutlying sitcs, as will b indicatl-
ed in the secticns below covering activities of tle sevarsl groups in the Divisilon.
The Division office has a perscmnel of 5 and cce _pies 5850 eq. ft. c; space in

L Y1Y,

Building Gamme. Tris should be suff'icicat {or tre fumure elso,

" 1. Group M-]. vnder W. C. Bright-is responsible for tre physical design,
rrocurezent, measurement, ené processing of certcin metsl components
used toth in and in connection with the bomb; and the training of
AFSEP personnel. The Group has a persoznel of 12 end cecupics 4380
5q. ft. of space in Bullding Cemm2 and Building Cemma 1, end elco has
the use of part of the T4-26 (D Site). storage vault. Tbe prosrects

are that the Greup will be expanded by about 307 and will require a
little more than twice the office, lab and shop epsce ii not cceupies.
& possible edditicnzl responsitility will bte the mcinteining of a
nuseunm devoied to the parts, spscisl assenblies, cie., ¢f varicus
models of the atomic bomb for wkich et present there ls no provision.
Such e ruseum wmad preojected fer tke first floer of the prercsed neyw
Building L,.action on which has since been withdrawn, witl. the pre-
limirery working dravings now 1ocated in the A. A. E. files. A1l
told, tke Group's resquirements should be about 10,000 sq. ft.

2, Group i#«2 under R. E. Schreiber is responsibie for the tasiing of
critical essemblies of radicective meterial, betl. bomdb components and
|
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exporimental esssmblies. For these purroses the Crovp hes & permanent
asgenbly tuilding at TA~138,. (Pajarito Cenyon Leborstory), togeihcr with
lab, shop and ctorage spece there epd in Gemma Building., The Croup hes
a personnel of 23 and occupies 14,650 sq. ft. of space. A&t Ti-18 only
the zssenbly building is of permensut ccrcoctruetien, but the cenaitrue~. -
ticn of a seniry building end a vault hes beca vegquesisd cni presunably
these structires chould be cemplede by nezut sumner, Io 2dditica to .
then the CGroup will require a warehouss for machinery cad other exper-

catel equipment :and in due course will require a replacecment of the
precent letorater; building with o permanent structurs. About 17,000
sq. ft. of new ccistruction should be sufficient. *

3. Group ¥-3 under Y. P. Heclfillen is responsible for the development and R
teating work on the "urchin,” together with the research nacessary to -
caryy cub thoce veopensibilitiss, The Croup hes a parronnel of 11 end
occupies 7180 sq. £t. of office and lsboratory spsce in Building Gamaa,
cnd g3 the meslup end electrcnies ecuipnment testing area at Ti-13,(P
Site), which lutter site, as noted in tho prof¥icus plsmaing report, was
formerly used for explosives test firing. Ibe Group has slso carried
oa very important testing work et Trinity Site utilizing underground
chacbers aad, if present plsns go througk, will require tha construction
of perhaps treaty more expendable underground chacbers, each capable of
completcly containing en experimentsl high explosive chsrge of 25 lbs.
At ths preceat time wg ere thinking of lecating thece chemtcre in Some
of itte lard to be ecquircd by the 4. E. C. batugen the cast toundery of
the Project end the Rio Grande, but no definite locaticns heve yeot been

selected for consideration. In connsction with the dosign groblea in-

hersnt in the construction of thess chembars, it chovld bs pointed out
that zocuer cr latser the A. 4. E. will have to undertaks a vocic euudy
of design procsdures for structures of verious sizes subjectsd either
to internsl or extsrnel shock, depending on the experimental circum-
starces under vhich they are to opcrate. About 12,000 sq. ft. of space
will be required by the Group, including the underground cheuwters.

4o Croup P-4 uxdor S. V. Burriss is responzible for explosives experimeats

udilizing the so-czlled Melecetrie mathed® of dstenziics wiva doternina-
tion. 7The Group has a personnel of 23 end haes shop, office cud lebora-
tory spoce in Geama Building, together with the whole of TA~4 (4lpha
Site) and Ti-5 (Dotz Site), plus the receatly cempletesd firine roints

E and F &t TA-15 (R Site), totsling 10,570 sq. ft. .The Group hes &lso
done some misccllaneous evpsriments in Sendia Canyon, but theze will
prebebly be discentinued before the ard of the year., Firing points B
and F at TA-1S, together with their control building ead cce2ssory
installstions are esseatially permancat and chould not requirc much
study, except from the vienpolnt of desizn usability, TA-4, TA~5, and
TA-20 (Alpha, Beta, end Sandie Canyon Sites) lie directly slong ons of
tke routes proposed for a constructicn read and mey have to te relocst-
ed in their eatirety, should this proposal go.through. In eny event, as
mendioned in ocur forzsr repord, thkey vill nzzd $o be completoly rebuilt,
end prior to their rebuilding there must be developed good design
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critzria for firing sites utilizin ing suull Lo modium-cluid clicigze, ezy

frca a fev pounds up to as much as & ton. The develogacnt of these-
Gesign criteria end their resulting stenderds vill tie in divectly

- with the siudiss roted above for the undorground chembers vhich will

be recuired by Crohp [£~3. .Othor studiss coacerning Laboratory opera-
tional precedures sheuld also be initiated in this connection with re-
gerd to the desizgn and lccetion of = mogasines, cubting and trimaing
buildings, esesnbly buildings, and contrel b*ildings. Froa these
studies we mzy be adle Vo develop standerd designe aj“"~"01e 1o cer-
tzin general »vPcs of e perzmennal explesive work, psriwpe golay o

e gc Lo worl up gila2ndand decign drevingn for econfeil ibfua_luuione,
ull tcres, masheles, firing ssucers, cherge pletferiis end a number
of othber itecms such as sirea instellations, all of walch are Kow treat-
ed &s individual problems at each firing site. About 9000 sq. ft. of
new conctruction should be requzred. : : '

£
-

Group F~5 under Donald iueller is respcnecitle for the "Rala" e"perimenta

at.T2-10 (Bzyo Cenyon). This Group hes a personnsl of 11 and cccuples
2400 sq. ft. cf spaco in Gamme Bldg., TA-~1, -and the T&-10 firipg sites
end vorkicg baildinzs, net ccunting the che stry btuilding and i%s .
atiendent fecilities waich are used by the radio-chemists who praparse
the gources for tho experiments. These exporiments, designzd to reveal
certain facts sbout the hydércdynapic tshavier of metals, are conducted
with the eid of extrerely radioactive sources end some €00 1bs. of high
explosive at each experiment. Tho radiouctive maoteriel uveel vith ;hes*
erperizents is scattered somcwbat with each one, with the result that
ke area imzsdietely swrscusding the firing point is rerdiived urusable
for further werk for a rericd up to a month. Tois makes it neceseery
thot the froup heve sb least fouvr firirg points, if enpthing resembling
a regular = -ork schedule 38 to be cerried on. 4&s noted in eur previcus
revert, the srea alloted for firinz and the control and equipmeazt build-

_ings egituated a2t the firing noints heve proven resscasbly catisfectory.

Houvever, it is proposed thal sometinmz in the next tvo years the work

of the Group te exterded to erxperiments involving as much as two tons
of high explesive & ezch shot witk even mores h*gh1y rcdiozotive scuree
then ere now utilized., Tiis will mesn dhatl eauch firing point will be

" ecntanineted wore thorcughly and will eentzninesie g wider arza eghout it
R -

after eech chot than is now the -cazse, so that the firlng peints for the
nsw site vhich will be required by thaet time will have to te more wide-
ly separated and will prcbebly hava to be more nunerous. ilr. Kueller's
present estimets is that at least eight firdng points sesperated by per-
heps 600! intervels will be required for eontinucus operstion of the
propoged new sits. Sonme rc~design of the control zud instrumentation
fecilities will also be required. Scume censidersiicn has bzzin given

to pos sible locations for the nmew site, and only thres major areas seem
o e aveileble. fteut 16,000 sq. £t. of new cozsizuciicn will bo neeled

T—w—a

a. One of the canyon arees in the northera part of thz Proiect
towards Sznta Clara Canyon. Tais would presuzably bave to be
rescked by a mew recd ewiending westward frem the present
Espanocla Rcad and would necoszitete about & 15 mile hzul for
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all equipment end materials used in the experiments, unless

R e - -l Lernm
several mzsas were tumneleld t&;o:*h 2 provide e dircet route.

b. A location might be sclected somevhore in tho generzl area be-
tmween Route #4 and the Rio Grende in the tract ehertly to be
seqguired oy the A. E. C. This location is excellent if 4t
does rot prove to ccufliet with the rroposed loccticn of the
contrector's ccaziruction ca zp. FEven so, the cree is lerge
cnough that if the firznv site could bs pieced rezsonabdbly closs
to the Rlo CGrarde end fragmeats from the ckots allomedito fall
therein, the location conld Suill possibly be used,

o. The rough trisngle of lznd bztween Rcute #4 end the present
southeast boundary line of the Project, also shortly to be ac-
quircd by tho &. E. C., prescnds az excelleat lecztion in
Gater Canyon with access by road both to the lewlsnd to the
ezst end to the higher mesa land to-the south for suhuidiary

. facilities,

1
H

" Groun E~b6 under Frank Willig is rosporsible for ths prosccuticn of cer-

tain experiments desigrned to reveal purtinent data regarding.shock wave
pheaczena predussd by various slzss of high e: plo ive charge fired
tnder special conditions, The meuhoaalo&y used is primzrily that of
{lash photogzrzphy in whick an ermored camera is ussd to secure 2 picturs
of 2n explosion wihich takes place bzhind or %c somz extecnt ertvnd the
side of & bunlier cr other barricr, the explosion itself boing shols-
grephed by reflection 1n a mirror in the line of sight of both the cam-
erc end the evplosion. Ordinsrily the tims ssa2le invelved ic more than
sufficient for the camsra to record the piciure of the cxpleding cucs
by reflection irom the mirror shortly before the lettior ile dectroyed by
the expending shock weve. At the present iime the Group has & personnel
of 11 and occupies 6200 sq. ft. of office, leberatery arnd shop epace in
Gazpa Building, TA-1l, and at firing points A, B, C and D et ;5-75 (R
Site) with their accompenying brildings. The leboratory end contral
buildings et R Site ars temporary sitructures but shculd be =erw*cehb1°
for several mcre years tefore rerlecezont is nﬂcessa*y. cocibly somo
re-placning of the site to £it it for the use of the two groups (as
noted above, [i~4 elso uses the arca) in & more effective fzshion mzy

bs necessary. Altogethor about 8000 sq. £t. of nsw construeiion will
be required for the Group. _

Group M-8 under Berlyn Brixper is respensible for spscizl vork in the

field of big“ufc ed photogrephy involving the comstruction and op
tion of varicus typee of bigh-spsed cauerzs and the CGoveloping and
analyzing of some of the photegraphs resulting from this photographie

-worke. The Group hes a personnel of 4 end occupies 3300 sq. ft. of

office cnd laboratory space in Gamma Building., Somz slight expension
of the spece occupied d'~¢ng the next several years night conceivebly
be onteiled by possible enlargements in the acope of the sorit carried
cn Ly the Crovb, bud no furiher cc*ﬁ*xaa*ta ‘et any of uhe outlying

technical areas are lzkely,---Aggg ; B!
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G, P Division under J. M. B. Rellogg 1s resyonsible to the Dirzector for the
expsricental rhysics vork of the Loberatory. 7The Divisien cfficas ere us:ﬂ by
personnel nusbering 6 and cccupying 900 eq. ft. of spacs ia B'~’dzuga T end U;
ro greet increese in tris spzez requiremeat shonld bte necesagry. Urlike the ap-
~p_ied physics werk characteristic of the W Division groups, mest of the P Division

ork is ccncernszd with more or less pure research in the field of nuclesr riysies,

and for ttis work, as will bc zmoted bolow under the variouc groups, vericus types
of rhysics mechines are vecd for the preluctica cof beems of nuslscr paviticlss
wiich in turn sre used for the study of various nuclear recctiozs and other phe-
ncmera. Naturally, all of this vork becrs some rolation to tho de ign c“__gcber-

Seifon OF $he clinic Bomh, bed 2% n SEi1) fhe elacsct fhirs be pinr posicos
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nuclesr pnysics which is carried on at this Leboratory.

1, Groun P-1 uvnder J. K. Lamb is respoosible for the desizn end censtruc-
tion of &ll the special eléctronic equipmsnt regquired, not cnly by the
Division itself, but by the rest of the Laboratory. At the present
time the Group hay a personnel of 44 and cccupies 11,260 eq. ft. of
office and shop space in Puilding U. %kon-the Group 3= provided with
permenent quarters mo unususl problems will be involved becsuse most
of the work simply requires rocms of mercal ccanstruction with adeguate
work bench space and witk a mmltiplicity cf eleciric pomer supply ci:—
cuits for the testing of varicus zzsewblies teing developed or under
construction. One mea=urer°r»s lab will require special air cendition-
ing., Froktzbly 13,000 Q. ft. of persanent cons‘r\ction will suffice.

2. "Greunpn P-2 under L. D. P. King is responsidle for tle oporation of the
wzter toller et TA-2 (Czega Site). Thue Group hos s perscronel of 11
and oceupies 12,500 Bq. ft. of office space in Building T end in leb,
office end shop space at TA-2.  The waler toller wmas the earliest of
the expericentzl stomlc reactors and has been usod as 3 gocd soures
for neutron beam experiments, as wsll as for studies ccnce*nins the
rzdure of liquid ceriticaz) essezblies utilizing enviched vwraniuc eclt
zoluticns. The water boiler ic heuczd in & {saporary Lub czipucicus
structure at TA~2 to which the psrmenent fast reactor addition was con~
structed laost year., Since the Director is convinced that the vhole
1f—2 instzlletion. chevld be ¢ c“'{icr:é per;-r,bu, b R e c"“r':fly
derieking en enginecring and archivsciural study of the whole Wi-2
inftallation with a mind towzrd improving and revamping the original
tenporary structure to mzich more closely in appeerancs end fenction
the perranent fast reactor sddition. - A few yeers hence, sorc of it mey
have to te repleced altobetber. I% is wot likely that the A, 4. E.
will be recuired to do much in the wzy of btosic dezign study a2t this
gite for Giroup P-2, thovgh concoivebly if other experime ntal cprparatus
1z over developad for inctelistion st the -ite net housing iil have
" to be provided for it.

3. Croun P-~3 under Richard Teschek is 1 spOnsxble for & miscelleny of ex~
prrimeats designed to e2id nuclesr study which, for the mest p-.u, util~
ize Ligh~specd particle tszms from the Van de Grzaff machine in Bldg. ©

- or the Conkroft-.a_ton machine in Building 2. Tue Group bas z personnzl
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" of 15 and occupies 3550 =q. ft. of office space in Building U, in

eddition %o 7350 sq. ft. in Buildings G, H, % and Z. Trere is some
question a3 to waether or not experimeats which ere currsatly bLezinning
mey force the removal cf the Ven de Creaff and the Cockroft-~Yalion ma-

chines frem tholir preseat Td-1 locoticic =2ll chend of 4hoir asrmed
plzes in the ¢ bn_lqing echedule, Ytecavss of exirenzly p*ﬂc,:atino

neutro“s which are bsing produced ty these expsriments. Kecessity or
lack of necessity for this should become cleer in the next six menths.
A% least 12,007 epq. £4, of psrmaneat construciion vill bs reguired for
the Group. : *

A

ezperiuautau cperation of the fest rezclor just Tocenlly cowpled
T4-2. The Group hes a persomiel of 11 and occupi JwOO sQ. ft. of
office and labcratcry space in Buildinzs T and U, Tk 1, rlus 5000 sq.
ft. of lazboratery spzce in Building 1 2t TA-2 ‘Oheva ite). Host of
this latter spezce is in the reazctor roon asdéition end its adaoining
control room. It 1s extremely unli%ely that Dr. Hzall =ill require
nuch further opsrating spsce for some time to come and since his pre-
sent installation is permanent, his operstions will require little
attention from the A4, A. E,

Groun P-5 under D. B. Hell is resren eitle for &he

Groun P—g under J. L. ¥ciibbken has been assigned the respons;billty for

the devslopusnt, deeign, and consiruction of & nzv ond quitve lerze

Van de Craafr mﬂchine. The originel plans for this installetion have
bzen pretity well completed and tho locution for its instzllation celeet-
e¢d, but the fermer now seems to be ezught in mid-zir by leck of a def-
inite descisicn on the part of the Commiszion to procsed vith censtruc-
tien of the Van de Graaff; and the locat ion, of course, is probatly now
subjeet to c“-arv by virtue of the Scoision that iz Mair Techniesl
&rca is to move %o SOuth liesa. Such teing tle cass, l'r. iicKibbton's
Group is in somevhat of a quandary, from which it can only bz releessed
by a decision from the Commission. The Greup has a persornel of 9 and
cccupies 3000 sq. ft. of spaez in Building.U.

Greep P11 undsr Fillien Ogle s roecpensibls fer the enperireniel vaork

involving the use of the bstatron, As noted in t}e.previous report,
all of this work is ccncentrated at K Site in heavily bunkered ccacrete
structures and is in a very real scnee e sort of sispchild instellotion
emong swrrounding firing sites and explosives manufacture end storage
areas. As a matter of policy the work of the Group should eventuclly
be transferred elsewhere, unless soms contingency sheuld erise in which
the use of the betatron was again resquired in conmnectien with explosives
experiments. The Group has e perscmnel of 4 and occupies 21C0 =q. ft.
of operating space at K Site, plus e lend area of epproximate ly one
acre, It vwould be difficult %o define at this tizme sx:actdy what type
of operating spece wculd be required for the new permanent installstion,
bug it vould protzbly be of scmevhat the same genersl negniteds 2s noted
ebove. :

*chg P-12 under J. L. Fowler is respensible for the experimeutal

studles which utilize the eyclotron. The Group hes a pers c‘ of 7

UNCLASSIFIED




€ o~ P

UNCLASSIFIEDSFCRET,

(15)

and occuples 10,400 sq. ft. of spzce in Buildings J and X, TA~1l. At
tre present time other leboratories in TA-l believe that iheir instru~’
ments ova btaing dizturbed by stroy redietien, particulsrly fast neu-

" ¢rens from the cyelotron operaticns. This has bsen eepcclclly annoying
to Eealth Divizion porsonnsl in Puilding Q, only 100 yaris or eo away
‘fren ‘the eyclotren. If the strey radlution Froduced by the cyclotron
continues tc ineresase in intensity, it may be necessecry to put the
perzanent cycleiron installation well up oa the priority list. Spsce
requiremsnts for] the parmanent installeticn chould be only a sxull
snount wmora then! are now ussd by the Greup, =2y 12,00C sq. ft.,gbut
tiie mode of con“-ruct;on chould be vastly d.xfe;eﬂu. In ccnnection
vith this we will attenpt to obiain coples of insitzlleuticn drevings
for otner perucucal cyclotrca izztellcovicns which bave baen mule in
recent yeirs, to serve es a gulde for our new insizllation here.

H., T Division under Robori Richtmeyer hes sprroximatzly twelve groups of
theoretical.physicists and mathematicians who &re responsible for werking out the
_verlious theorstical problems which come up 1n cconection with both bomb design
“end pure research work. The groups vhich mzks up the Divi,iou charge in size &nd
in preblen zseigomend every so oftcn end there ens 1it4le point in discussing
then individually. The Uivision &s & whole bzsz 2 perscincl c: 3% end coeurnice
11,340 sq. ft. of office space in Building E, TA-I. In desigring their permensent
guzirtors thres voin concidervnticns will rovern., First 4s e lccation in 2 quiet
area with nc indusiriel-typs opcretions in the neléﬂuO?uOOd. Secend is ¢ Lole o
lezs stondard offics bul_ding construction capable of Givicion and reedivis ic
into reaconably small oiffices suitcble for use by one or two people at theo
The present offices in Building E average sbout 12 sq. ft. and, generelly s gz
ipng, heve proven sctisfsctory ss far gss size is coacerned. Third vill be cne or
more ;crg czleulating machine rooms, . Tre precise requirements bave not yet besn
deterwined for this, bub there will probcbly bte one or two rocms cdevoted to
I. B. K. calculators such as are now installed in Building E, togasther with ones
or wore larze installations of calculators at present in e dﬂvelop; sntal stage.
The precise requirsments for one of these modern computers ars nol yst cveilabls,
tut we hzve procured a szt of plans of the installations for the EHIAC and EDVAC
at Aberdeen end they will be forwarded to the A. A. E. in due course, after wo
have had an oppertimity to study them. Althcugh the mewer computere will differ
from these in some respects, their basic requirements rzzy be ratber siniler, so
that the installations &gt &berdeen shounld furnish us with relevant informz=tion on
suck matters as powesr supply, hezt eliminatior (there cre seversl thousund vacuum
tuzes in cach r:chlqo) and noise isclation.’ ‘

4‘

I. X Division under Max Roy iz responsible to the Director for the resecreh,
dsvelopment, and manufecturs of such explosives as sre nccessary for the work of
the other technical divisions. The X Division office comsists of three reople
and occuples 1600 sq. ft. of space in Building B. .

1. Grouo ¥.1 under G. K. Tenney is responsidble for the radiogravhing of

: explosive charges to make sure that they are hemogenecus ans contain
ao cracke, blovholes, or other imperfeciions. The Gzcup kes a person-
nel of 3 and ccecurics 5410 sq. f4. of office, leatoratery end megzzine
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spece &t TA=-24 (T Site). Fith the exception of a large concrete and
timber wmogazine, the entire site iz of temperary frawe censtruction
end v111 heve to be reprleocsd in its cntirsty. Since mect of the elte
opsretions are in conjuncticn with those et TA-16, (S Site), the new
X=l building fzcilities chould probably bz in the same genercl erea,
but not as ncar the cperstions of TA-16 as they now are.

2, Group ¥-2 under k. L. Brooks is responsible for the research werk

" cerried on bty the Division in the developmant of new explosives and
in fsbricating methocs for such explosives, In practice its vwork
ties in very closely vith the mznufecturing woerk of Croup Z-3 ddscussed
in the next section. The Greup has a perscnnsl of 27 znd occuvpies
27,100 sq. ft. of office, isboreicry, shop, =ad megazine egpace a%
TA-16, (S Site), and TA-8 and TA-9 (4nchor Ranch Test and fnckor Ranch
East). Except for a few permonent structures whrick ere actuzlly vam-

. suited for their present use, btulldings occupled by the Group ere of
temporery frazo construction end will have to be rerlaced. It is dif-
ficult to predict the exact space requiremeats as of a few years hence,
tut if anything, these requirements chould ‘be soms:hat larger then is
now the case. : '

3. Croup X-3 uzder L. E, Hightower is responsible for ell the monufectured
righ explosive charges required bty the Latoratery. The Group has a
personnsl of 54 end occupies 125,400 sq. ft. of temporary office, shop,
verchouse end manufecturiug building spzce at TA-16 (S Site) eond TL-25
(V Site), T4-28 (Magagine Arca A) and TA-2S (lMagesine 4rea B), feor all
of vhich stout 200 acres of operating field area is used. As pointed
out in our provious report, the exact egize end future activities of
Group X-3 are matters which avwait policy decisicns bty nigher autzority,
ecd no comments mede in this report have much point, although tenta-
tive figures have been given in the tabular pummary.

Croup X~& under J. C. Clark is ressponsible for cstudies in detenation
physicés required by the Division or by other Laboratory groups. This
Group has a personnel of 5 snd cecupies 5300 oge. ft. of officy azl laei~
crziory spacs in Duildiag B, TA-l, Ti~Q (4ncker Reach East) ool Ti-23
(YU Site). This is & sm3ll group and its iuture is indetermincic at
this time. - :

Group X-7 under L. B. Seely is rosponsible for research ard develop-
peat work on the variocus typzs of detonstors required for explosive
experiments by othsr Laboratory groups, together with ths manufscture
of these detonators. The Group has a perscanel of 51 and occupies
19,280 sq. £t, of office, menuvfasturing esud laboraicry ocpzes in Daild-
ing B and Building ¥, TA-l, TA-3 (South Kesa) and: Ti-6 (Two-liile
Yiesa). Almost all of the presently occupied space is of temporary
fceme censitruction end is already scheduled for demslition ss soon as
the new permznent detonstor leboretory ccmsiruction cn Tro-rille Nesa
has becn cempleted, presumcbly 12 to 15 meonths from the present time,
Tho reguirements of this Group are therefere well in hand and little
or nc design time will bz recuired for its requiremonts.
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6. Group 7-8 under A, W. Campbell is responsible for the field testing
of explezive eherzes, rvortly In routins cheelz of sicndsrd menufectur-
ed charges and partly in critical exemination of ‘the behavior char-
acteristics of experimzantzl charges. The Group has a personnol of
10 end o~cup1e, 5050 °1. ft. of office and labc—atory space in
L.LJ..L-.LL& D, 1#.--, 'l. 4 \L...u. 305 DaiiGn .......u) &a T L‘ ,O':it;,. ‘:245

ectivitics of this Group should rezain ot sbout their present level

of czgnituds tul, as indiczted in our previcus repert, their [(iring
ereas at TA-9 end Td-l4 vill both nesd veauilaing at new ]c__uions

for permeznent usage.

Z Divisicn tes

cll of its opzrations

a2t Sondie Pase zrd its reguirements

need not ccnesern us in rlenning for permanant construction here at Los Alsmos.

-

Tae recently forzsd J Divisioen under D. K. Froaan is to bz responcsible

fer the Laboratory's pert in the coning Pecific Proving Ground Test. So far as

‘is known now, ths Divisioa will heve no peroancnt r°quirsments for space here
at Los Alaros, and necd not bs considered in computing” future epsce requirements.

Zia Comrany maintenance

Tabular Summationz

space,

Severel A. E. C. officss are also housed in TA-l:
Saefety Office, and Henzgsr's Project Office.
65 end occupy 10,000 sq. ft. of

I

the Security Cffice,
These offices have a personnel of

_ sheps have a ncrsonnel of 550 and cccupy 40,800
EQ. ft. of space in TA-1, TA-16 (S SLta) and the Lacher Utility Yard.

NOTE: DBuilding Space - aq. ft.
0ffics or Personnel Bldg. Space Bldg. Space future Bldg. - Hew Bldg.
Orpenizztion Yow on Harnd Per Perscn Occuried Erece Req'd, Const. Reo'd.
Direstor 4 228 1430 . 1500 1e92
4sgexbly Roons - (- 4720 10300 10000
Asgse, Dizsctor 7 200 1400 2400 24C0
Group A=i 16 230 3680 7400 7400
-2 51 110 5580 £000 8000
A-3 149 "127 62000 100000 1003Ca0
A4 196 . 220 101800 120060 120000
A-5 17 183 3100 600 60C0
A-11 28 121 3400 6300 6800
A-13 27 100 2680 3000 3000
_ & Div, Totals 495 384 189790 255100 265100
' ~
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6g. Sgpues

Bldg. Space

Future Bldg.

UN CLA381 Fi E DEE;B ST

HOY-" Eldg .

Orgenization How_on Hangd r Person Cceuriled Srace Rea'd, Const. Rea'd.
C!R Div. Office 9 113 1020 1500 15C0
CLR-A Deptsa. 9 6r2 49150 61000. 50000
Group CIR~1 2/, 270 690 116069 10200
_CIR~2 6 362 2170 5000 5000
C:E-3 . 25 577 14400 16400 2000Q
CMR~4 S 2 N 13350 20870 18289
CHR=~5 © 9 156 1400 - 2660 2600
CLR~6 31 432 13400 17750 17769
CIR-8 20 165 3300 5100 & 5100
CLR~9 5 650 3250 6500 6500
CYR-11 50 472 23600 20000 -
. CR-12 34 134 4550 5700 4500
€_3 Div. Totals 328 415 135080 172300 122900
D Division . 43 239 10270 <7 14000 14000
H Division 72 218 15720 26000 24000
i Div. Office 5. 1170 5850 6000 6000 -
Group H-1 12 365 4380 10000 . 16000
' C M-2 23 638 14650 20000 17000
B3 - 11 652 7180 12000 12020
B, 23 460 10570 12000 080 .
R~5 11 852 94,00 1¢000 16522
: ¥-6 11 564 © 6200 £000 8000
'® -8 5 720 3600 '3600 3600
I Div. Totels 101 612 61830 87660 §1600
P Dir. Office 6 150 . <C0 1060 1053
Group P-1 44 256 11300 13200 130G9
. P-2 11 1130 12500 12500 -
P-3 15 800 12000 12000 12000
P-5 11 809 8900 9000 4000
P-9 9 53, 4800 10000 10000
P-11 4 850 2400 3000 - 3000
P-12 7 1485 10400 12000 12000
P Div. Totals 107 600 64200 72500 55000
T Division 28 300 11340 12000 12000
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" Office or : Personnel Bldg. Space Bldg. Space Future Bldg. Hew Bldg.
Organizztion ¥ow on Hand Per Person Occupiad. Spaes Req?’d.  Const. Peg'd.
: | ‘
¥ Div. Office 3 533 1600 1600 1600
Graqup X-1 8 &5 - 5400 6000 6000
‘X2 e 1C20 27100 2807 2E0TD
X~3 54 2320 125400 15CC00 100000
X-6 5 700 3500 3500 2000
=7 51 376 1S230 22300 -
X-8 10 - 505 5100 5CC0 " 5C30
X Div. Totals . 158 1186 187300 216400 142600
4. E. C. 65 154 10000 10000 10000
(
Zia Company 550 % 40800 60000 60000
|
DWT SICH TOTALS
. & Division 495 384 189790 265100 26500
CIR Division 328 415 136080 172300 12232
D Diviszion 43 239 10270 14000 14000
H Division 72 218 15720 26000 26000
#~* Division 101 62 61330 < 37620 ELECH
-2 Division 107 584 62500 *72500 55C0C
T Division 38 300 11340 12000 12000
"X Division 158 1186 187300 216400 142620
4, E. C. 65 54 15000 -1C000 100C0
Zie Cempany 550 74 40800 69000 60000
Totals 1957 370 725630 935900 789100

be assigned to the Labecratory in the futire,

»

Tae above figures arec not intended to cover utility service buildings
or technical tuilding requiremcnts resulting from large scale progrens vhick may

Rather, the figures rerrezent the

.best guesses. possmble on the part of Latcratory mancgement et the prosent time;
they v*’l be useful for plemping and budget eetzmatlnv purposes, tut should in
no case be construed as final commitments.
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II. Geasral Duilding Deisign Considerations

I

A. At the present time most of the Laboratery's occupied buildings, as cone-
tTrested to non~occnpied structures such as nagaz&n s, perscnucl sheliters, eauip-
zpent rocts znd the like, are of temporery Irams cozstruction bosed ca interior
construction rormslly of 2 x 4 studding faced with sheet rock or othsr wallboard
on koth sicdes. Flcors for the most p2rt ere herdwocd or pine flecring ccvered
uith mastic tile or linoloum. The same is true of the A, E. C. and Zia Company
fdrinistrstion Puildings. In a.l the structures, therefore, it hee baen e rela-~
tively simple matber %0 affeel Anterlor elteratieas by removing =nd a°"~11=bing

i o rcleeceting the utilidy conduivs and
wewe ozt i tcce ‘J\..;"i'ai'it-y—;'l, and A.\.ud.;l’i.!.n =4 ».:’:-.. I'.C:tlu"‘.-- ¢l & siui
to suit the reguirements of” tha office or cr anization to which the ers in the
building hed been allccatec. Becsuse of ths .hzfting lipes of su»horioy end the
ever continuing developmont of new services or tschnicsl assignments, such chenges
bave bsen almcst continuous in all of the Project’s office and laboratory build-
inge. Tien, too, the reletive ezce of ceorztrustioz with freme wzlls hee made
poseible a variety of edditions from tiny bulges tc cogplete wings for most of
these astructures. All of the above practices have become thoro"nh.y eagreined in
the habit pattern of the Laboratory and its cccupents, end will probably be dif-

-ficult if not impossible to discourage te eay great extent after the permanent

construction on South Kesa hes bzen ccecupicd., It therefor: scems imrerative that
we brezk cosn the various types of structuros required by tne L1bcravory into sev-
ercl bacic classes or types and mezke the buildicgs in any pnrt'cular t"pe, 10
matter for how many Laboratory groups ‘or divisions theJ m2y be rerul.ec, in the
seme Lkasic struevaral patiern, so thot we may chiange partiticns, hallways, ene
trances, windows and similer items to suit the changing neads of the future even
as is done now with frame buildings, although, iet us hops, with less frequency.

1. Office Buildines - The most pertinent feature of office buildings,
vbether ons story or more, should be.the use of deszuntzble moiz
pertitions which will permit verying offico arrangements within a
grestsr or loss limited scops, dopoeading on the porrose of the build-
ing. In some ceses it will be impossible to carry this to a complete

ztrene as, for example, if o single laberatory or veult hes to be
included es pz=rt of a third flcor office ar'angemsat, but the prin-
cipls chovldd bz aprlicd wherever rossible. To moks thz sratss wovk-
able a module system vill bhave to bte adopted, so that portition
changss cgn be mzde only in certsin unit sizca, With such design,
floors and ceilings will never neced to bs touched and only the ex-
terior and corridor walls will reflect any change in partition
errzogements. The ceiling errengement would conzist in all probebil-
ity of ‘perforated metal pen scctions with built-in reccssed light
troffers. Sprinkler hezds end FADs wculd be run etove tlis ceiling
and be projected‘do:n thrcugh it in a pre-determinsd pattern compat-
ible with the medule scheme agresd upen. Floors would probably te
of light concrete surfaccd with linoleum or esphialt tile and contain
in their structure channels for telsphLone, inter-~com, &nd electric
service v1*¢n~, so that they could be tappeu wherever nccessary to
suit eny possibie ofiice errangemzif. Heating end veantilating could
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be similarly adzptsd to this scheme with the poerferated metal ceil-
ing acting as an even_) distrituted source of ventilsting air with-
out regerd to the pirtitican zrrangenzat. Fer sush cn crerall scheme
to work'sstisf&ctorily, so far as maintenence and replacement prob-
-less are ccnesrned, one or at most a vory few.wasic cclor schemes
vould have to be agreed uron so that reﬂlecemeut penele couwxd be
maintained in stock ané the matter of changing oifice layouts would
be only a task of a few hours duration. FWhere practicel, storage
vaults end other repositories of heevy ccnstruction skould be placed
in the basement of the office tuilding, with serviCa erranged to the
upper flcor cr flcore by cumb waiter or elevator, " If this is
possibdle, the vaults should at least be stacked one ezbove the other,
co thet a certain section only will bo of concrete ccustruc:;on
through all floor levels.

+T 7 » .1 2 emis P
Genergl Lobicoshery Delldinss s type luterciory ic ecnzidcrsd es

encezpassing the sort of cp»ratlon to bs found in rcoms devoted to
electronics, generel physics, instrument and meter manufacture and
répeir, non-radioactive chemietry, some medical or biolcgical research,
and the smell eervice siops necessury es acccmpaniments to these lab-
oratories, Hera &gain the main btuilding sirueliures should be of steel
or reinforcea conerete framing with light concrete flocrs end metal
ceilings and partitions, as in the case of the cffice tuildings. FKow-
evsr, there will be considereble edditionzl conplicetion in the neces-
sity for running a complete variety of piping, ventilating end elec-
trical services to every pcsesible configuration of labcratory rooms
erd equipment setups which can be visualized in edvance. & number of
such designs have been developed for incustrial laboratories, two of
the most recent examples teing the Lurray Eill Unit of the Bell
Telaphone Letorstories, Inc. at Summit, l!, J., and the Firestone
Pesearch Leboratory et 4kron, Chio, wiich might vell bs ctudied for
possible solutions to cur permanent instslletions here. Beceuze of
the {requent interchanging of laberatery spsce uaits, siﬁple and
interchangeable color scherss will be just as necessary as in the
£fiee structures.

Redio-crenicel Leboratories snd Process Buildines - At the presen t
time there have been evolved two basiz types of structures at
Los Alamos to take core of the requirements of redic-chemical and

. radio-metallurgical operations., In these opsrations the dangers are
not so much those of direct radiation, (althcugh this may ‘sometimes
be the case under speciel ccnditions, in vhick czse heavy sh:ielding
is required), but is rather from redicactive dust, fumes, or liquid
spillage which mey be procduced during laboretory. oper&tlcus. For
tihis reeson the basic construction design rrebleam is not ualike that
required for a bscteriological laboratory shere surgical cleanliness
nust be maintained et 211 timss, and where.there can be ne crucks or
crannies where the virus or becteria of som~ virulent disease can
escape detzction, [For these buildings, then, we hsve not only the
preblems enumerated above for Type 2, btut also tke problem of estab-
liching and maintsining floors, vall“, ce ¢ling< end equipment
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installetions cherscterized either by zontinuouis surfaces or
exiremzly tight flush joints. Ths seriousness of this problea is
such thet, vs has elreedy been indicated, it is felt that st least
one good architectural design man should be put on this problem as
gcen es he ¢ean bz obisinsd, to work on preliminury studies of 1t
for at leosst sis meozihs or more in cless conjunction with CIR
Division engincors and chemists. Dr. Jette, the CIR Divisien Lecder,
hez olready preily well deeddcd ca cnz design cescidersiien; aonlly,
that such leberatory tuildings should te of only one story with
neither basement cor ztiic spocez, in crder to sicplify es for*as

o ssatominclicn problese wvhicn will exdst. -

The first present besic type of siructure, exnsmplified by D
Suildingz, is the tcoupcrery framo structure with deubls wsallitez=rd
surfaced partiticns (utilizing steggered joints szo that ne pzne-
tration through the wall surfecing is possible); the second, the
operating buildings at TA-21 (DP Site):” The first type depends
on. exceedingly thorough paint jobs et all joints to reduce to a
mininum the escape intec pertitions, floors and ceilings of rudio-
ective dusts or liquids, but at best thbis sort of coastructionm iz
merely stop-gap ana, alihicvgh it peroite requoat slieraticn,
fairly wsell protected joints, and relatively easy clesring and
decentaninaticn proccdures including where necesscry the entire
removal of a wall, floor or ceiling, there hss teen g loss dur-
ing the four years of Building D's existence of several greams of
piutoniun. This is a relatively enormous loss, considering the
fact thet perscns hendling plutonium or plutonium selts ere
normelly held responsible down to one-thousendth cf & grem. The
current assumpticn is that this lost meterial has infiltrated
through tiny cracks intc the structure of the building itself
znd will therefore present a considarable hazard vhen the time
for demolition of the bvrilding arises.

The seconc present type of structurs has utiiized a prefztric
ateedl frams and cxterior wsll surfeces nith a concrate fless an
interior metal lath end plestsr walls acd ceilingze, agein heavil
painted. This mode of ccnstruction has proven reasonebly satis-
factory, except upcn those oceczaicns when interior elteraticns
nust be made, and at such times the demolition oi the metsl lath
and plester szctions produces concgidercble dust end is gensrelly
messy. Another flaw in this type is the utilization of under

" floor tunnels and pipe conduits, some with steel plate covers.
Haturally, sll wash-dern desontamidction precedures on walls end
flcors have resulted in some of the washed down liquid ceeping
into these tunnels and conduits, rendering theam rediozctive to
some degree, Because of this, Dr. Jelte is quite positive that
he wants no utility connections placed in the flocr, vitk the
excoption of the necessary drains.

4. Stendard Industrial Shops - These may be utilized for metel werking
cquipzent: vwelding, hezt treating, machiring, forging, foundry work
and the like. These structures, so far as can now be seen, may be of
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standard inductriel construction with an exterior design harmonized
to egres with the rest of the surrounding buildings. Frefersbly a
“tree form® sawtooth rcof design shiould be adopted, and interior
%all end ceiling surfaces made as, clean and clesr as possible.

Specislized Shon, Iaborztory and ”abr1cat1ng;5truc+hres of lLarge
Dinzosicns - These extremely individuslized tuiléings will be used
for zuch diversc purroses as uranius mztellurcy end the instillztion
of large physics machines zuck 2g thc eyclotron or Ven de Grasff gen-
erater. In a uranium metallurgy or processing instzlieation, heuvy
concrete flcors, spsclal mechine fcundations end high shop-tyge ceil-
ings will bte required to lLouse satlsfactorlly tgp¢cnl presgin sy roll-
ing and¢ similar metal-vorking equipment, -yet the interiors of such
rcrk spuces must be capable of being kept as immaculstely clezn as

le the case with tke radio-chemicsal letoratories. In the case of the
large physics mzchines, the firzt requisite is & lerge eingle room,
egaln with a bigh ceiling purely snd simply to provide space in which

" the mechine may function and receive the necessary muintenance and

gervicing. In both of these buildings, bozever, the accesscory oifices,

" - laboratories and smzll shops should feollow the gedc“dl rattera cet

forth under Types 1 and 2 above. Thus there is no reazon vky a sat of
offices adjoining the permenéat cyclotron instellation cculd not util-
izo the szme meisl partitions end cellings as the office buildings
vhich will be utilized by administrative personnel.

ExﬂLosives Fenufecturing end Hopdlins Euildinss - Bere thz sort of

construction which hasa been found sultable for permanent-type crdnance

pleats should bz spplied to meet ths peculizr types of explosive devel-
opzent and fabrication vork now done st TA-8, TF~9, T4-15 end TA-25
(Auchcr Rznch West, Anchor Raneh Esst, .S u¢t~ end V¥ Eite)., 4 stert

in this direction has been made in the recently ecceptcd Black and

Veetch design for tke permanent detonator lsboratory building at

" Tvo Mile Mese. In this structure the explosives hrendling areas ere

of heavy reinforced concrets sized in accordance with the weights of
explosives hendled in this pariiculer location, usually only of small
smounts. The non-HE portiocns of the building heve utilized a more or
legs storndard floor and plesicred coiling errangsmont, bud hiv: wlsd
utilized metal part*tions supplied by the k. F. Kzusermzu Co. of the
type noted above as desirable for office and laboratory buildings.

Storage lerazines - On the subject of storage magnzines it may be
well to cover the several philosophies whkich may be applied to their

" desiznm.

a. The policy of pure isoclation; of using zn ordineary freme or masonry
structure devoid of bunkers or earth cover and relying purely om
the distance between it and any neighboring road cr tuilding for
protection of perscmnel using tte latter. The only tvo such major
structures of this {ype mcw used ty the Ladoratery are at the
extrena east end of TA-22 (TD Site{.
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Tke secord policy is to uses a mcdivm-reizbt timber or concrete
structwre cwreunded on three ¢ : en ecrih hurriciic but with
norne cn top., In ono variant of ; si”n the barricade nay be
piled dir culy agaivst the build the ccoond veriant it
sy be sepsrated from the bulléi ; rery distan 2co,

cey 4' cr 5' ‘*1: latier G gp maldng azitle & £iill li:hter
pricars "*“L‘*“ e in e mezesine iisslf s feurth _dc.ef the
tuilcing s of courss uscd e an entsyr, d loading ccelry, end

is faced away from ths accass roed temar szly forested
canyon or other unoccupied erea. . ¥

A third policy is the conciructicn of.-exiremcly hesvy ccucrots

magozines compictel)y covered ca three cidss and the roof with a
eavy carth barriczds, cgzin with the £

an eat “vvay Suen *trn*tu:e: ¢zrend for their safeiy

ress on shkeer mzcs, enc ln our czinion wushy be of (ca,

heavy &nd expsasive concstiructicn to apILOCCh the uesesfulnes

the secord type noted above.

An enalysis of the thrse tyres scon rulce out the fLirst for our
puarposes. Ve do not have encush aveilsble spece on the Los Alamos

rezervatica o effcrd the Twnsy of simpzls builidings for explo-
sives storage. each ssperated bv zeny hundreds of yards from the

next, vader *ﬂrcui» l:ca‘ ceadliilons ss, for srxonzls, if & norreT-
g£idz cenyon eff the =oin canyon floor ic aveilsble; it wight 2o

used for 2 smell megezine of the ucbarricedes type, becatse the
arrow canycn walls effzctively azet as tarrie The seccand type
sceas & much more rcassnehle and effective de =lnn c¢n vhich to

base mzzazine ecactruciion, and rost of the cnes ecasctirucizd here
in the last tso years have tscrn of this azture. RcrnaLl, the

thres side walls arc barriczded to a height of six to sight feet
atove tie magazine flcor end heavy concrete or tizber halls 213
uced to retein this barcicade. The roof is of 1light

struction, so that if an exp osien should occur

i1ts force will be directed °P' rd end 1*‘519

_gult %o the immediate gurrcund .n- cowtin

the shock mave or of {lying '0"&0-1»3 consis

of the mcgasine. The third t;pe we mey Qisregsard a

exeept under special conditions tiere rulou&Vcly 30

high explosive must for operating ressons to siorc:
edjacent to ishsbited struc turee. In such cases tha

locding sheuld te lept well undor 100 lbs. sné ceceh mog

r~hcu].s‘l be of the genc",l Uyra dsveloped for cﬂn:tr_Oticn in con-

- Juastien with the Two h:;e Fese LCu55:+Jr letorztcny;

hollow concrete shell, eppreosimetely a 6! cube, co""letely cov-
ered with an earth barrlccoe. Yet a further type has beea deval-
epzd by the Lekoretory and will chortly wndzsrgo col.hruvt on =zt
Tt~15 (R Site) as an experimcatal structure. -The besic theory
bekind tbis now type of mozeocine is as follons:

L
-
&
o

(1) The building uch shculd be as light in coastruction as
fessible znd ieap ae poseible.
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(2) The smallest possible amount of earth £ill ehculd ba
employed, again with the idea &f reduecing exzpense,

(3) Should en eecident occur, the mzin force of the explssion
" sizould be directed skyward ond the resicual pertion which
goes s‘d=~ar chould carry witk it ne projectile-like frag-
pents ac @ result of the bullding's sh;t“*ing.

(4) The building must be fircﬁroc-, since it will b=z eitusticd
ia & Loreated erea and hence bz exposed to trhe possible
danEiF of forest fires. *

To setisﬂ& these four conditions we have specified thet the floor
foundaticn and spren of the building be of stendard conerzie con-
struction, inzsmuck as the force of sny raccibvle exnlenica vould
merely drive them into the ground. The wslle of uhe buildiag
have bezn specified as of 8" tufe-~concreie. The tufe azgregate

N is 1ight and porous and ugon being aub;ected to e violent eiplo~
sion should be pulverized into a fine powder, rather then into
chunly frogmente euch as wovld bz the cese with stenderd cconerste
or other masoary. The rocf of the building has been specified as
cor*ugated asbzstos cemert sheeting clipg: d with wire ccpﬂnctors
to 1light s%e2l cziling boams. In the eveal of cn expleosion thiz
currugatcd esbestos cement sheeting will shatter into tiay {rag-
ronts bocause of ite extreme brittlexnass, fly skyvard ond diop
in smell fragzents in the immodiste area of the mogazine. The
earth barricade is set back eeverel feet from the building it¢self,
so that, e&s noted shbove, the building mey bz light in ztructure
end will not have to act as a retalning wall, The cnly featuras
of the building vhich will result in flying fregments in the svezt
of an explcsion are the windows, decors, window and dcor fremes,
&nd the lintel of ¢be zatry side of the megazine, end these have
bz2a faced toviers an insccessible cznycn. Ia the ceiling strue-
ture ‘the light steel beam supports for the rcof rill similarly
btoeome flying fragments, but cheuld be directed s?yuard. Scuziinme
in rhe not too distent future we hepe to build scele medels of

this Urype mozeuine end blow then up iuteaticnally to sce if iney

are ¢s effective as our theory has pre-supposed. If this proves
not to te the case, the one mzgezine we ers ceonstructing at R
Site will still be as good from an overall design standpoint as
thae other and more snandard types now in use elsem“ere on the
Project.

B. Ie gsneral, then, 1t would szem fecsible b werk up stenderd detzile for
each of the main types of buildings which will be required in the psrasnent con-
struction, end dsvelop stzndard color schemes which will be appliesble throughout
all of the new technical areas and will pernit sasy replacement or alteration cof
office or labsratory arrangemeats to suit changing needs. Together with this,
uti’mty arrangemsnts shculd be standardized znd coded so fer os rossibls for eese
ol maintenanca.
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Appendix D

General Stock and Chemical Inventory Lists, 1946—1949
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Notes from Interviews with Current and
Former Laboratory Employees




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, ... I can’t ... I was trying to
think of when we put in the plutonium weapons plant at Hanford. I think that was probably in the mid
50’s. We had already ... we had rebuilt our plutonium facility and put it on a semi-remote control
purification of metal and parts of that were copied at Hanford, although they thought that they could go
to a continuous hydroflourination process and they ended up with so much dust in the bottom of the
box that they had a pulsing reactor ...

So Hanford wasn’t producing plutonium is large quantities until the 50°s?

”I didn’t say that. What I’m saying is that there were sufficient quantities of it that you weren’t
scrapping for every little half a gram. I know Rocky Flats was ... a lot more liberal in their thinking
about what was put down the drain. Of course, they got in all kinds of trouble since then. And I guess
that was along about the mid 50’s. And Venable and I were real good friends. And I would go to
Rocky Flats regularly and we argued over that principle for a long time. He had been working for
DuPont where dollars were dollars and he took that same attitude towards plutonium. If it wasn’t
economical to recover, then don’t bother with it. And that would have been along about the mid ‘50’s.

What can you tell me about plutonium?

“It was a long time before they got enough to really make anything out of it. And they did that in old
D building. And they essentially worked on table top and with open faced hoods. And so a lot of
those fellows got a snoot-full right then.”

[After showing Wilbur aerial photos and graphics of MDA B]

“Well let me tell you what I know ... about this. We they started out they were only interested in one
thing and that was turning metal into a weapon and that was all that mattered, but they did realize that
they had to do something with their waste. The thinking was short term and they didn’t think Los
Alamos would be there too long. So they built a whole bunch of iron, black iron cans. As I remember
they were something like 4x4x8. And they started putting the waste in there, and by waste I mean
that’s anything you didn’t know what else to do with. Old beakers, and equipment, and gloves and
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trash — anything went in there, and then they put a lid on and welded it shut. I believe the intent was to
take those out in the deep Pacific and drop them in a trench.”

The C-Cans?! I’ve seen a memo talking about C-Cans.

“OK, well that was the intent, but it kinda got vetoed somewhere along the line, and so that’s what they
started putting in this trench was those cans. Now when I came to work, there was still a bunch of
those there and there was still a bunch of those open, but you find in there a good many of those were
actually buried. And, I didn’t see it, but there was a rumor that there was a dump truck they put in
there too that got hot when they started cleaning up old D-Building, it was pretty from everything and
the dump truck hauling things out of there got contaminated and they had to put the dump truck in
there. It was a pretty good size pit. Now I don’t remember it being quite that long.

“It seems to me there was an old disposal pit over here for chemicals [pointing just northwest of the
branch off road to DP East]. And we used these buildings for various things, one was a training place
for new employees that couldn’t get in the gate and they were just plain old wooden standard army
buildings. They was supposedly no contaminated work done here. Later on this became a plumbing
shop. And I worried quite a bit about plumbers carelessly bringing pipe back out. But I had it
monitored pretty closely. They were training buildings and places you could talk to people outside the
fence. This road cut around and went to DP East. ... and they were across form the laundry.

We understand that folks would bring small amounts of chemicals to room 213 in bldg 2 and store
them there until they could figure out what to do with them.

“I was in charge of that. Now here’s what we did. When I hired in I said I don’t know anything about
plutonium processing. They said you don’t have to know anything, we have the best people in the
country working on this. Everything they’ve worked out in detail. All you’ve got to know is if they
say open that valve, you open that valve. Nothing could have less true than that. Nothing worked in
that place. You couldn’t get a solution from one pipe to another. It would run out. They have used a
very low quality stainless steel, 204, very low quality. It couldn’t stand nitric acid. We’d have to cut
line in two with a hacksaw and catch the plutonium nitrate in a bucket. And then take and pour it into
another tank. And that tank we put it in was a tank that we had scrounged from Hershey’s Chocolate.
And it turned out to be monel. It wasn’t stainless steel. So they ate right through it. And see I was in
charge of it at that time. The process for recovery at that time was, ... you we had two streams — an
oxalate and a nitrate process coming from purification. And they came to separate tanks. And then we
were supposed to precipitate that out with a peroxide precipitation on it ... and get the plutonium. But
there was so much iron in it that it didn’t work.

Let me play catch up here, you had two streams from purification — oxalate and ???

“Oxalate and the other was ether extraction. Now years later when I removed those tanks I had a 1000
gallon glass lined, jacketed, augured tank interlaced with thin-walled ??? tube because they were
worried about plutonium inhalation. When I took the lid off that to see what was in it, a lot of those
thin-walled tubes were half full of plutonium oxalate that had never gotten past that point.

And this was when?
“This was several years later. Anyway, nothing worked and what happened, we ended up with just a
red sludge that looked like dissolved brick. :

Was this in the oxalate, the ether, or both?
“Both, we blended them together after we got’ em. And anyway, I had a fella come to work for me
named Pierre Hortzhorn, a graduate of MIT and the first thing I did was have him build an evaporator.
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So we started evaporating this down as far as we could go and put it in 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, ... I’'m just giving you an example of how you could get things done.
They assigned me a full crew of plumbers, and I made a deal with them that they didn’t have to work
for 227 cuz all he did was upset the plumbers. I had a full crew of plumbers, a full crew of electricians
and I had to rip out all of the original stuff, clean the room out, and we had worked out a plan where
we had certain piping that we could depend on no-matter what the process. And by February we were
processing plutonium.

February of what year?

“I can’t remember the year, but it would have probably been about ‘48, ‘49. Some where in there. I
know we got that order from the Secretary of Defense. We were to be recovering plutonium by
February. We didn’t even have a process I started gutting the building and getting it ready. That when
I pulled out that big 1000 gallon tank. We had to drag it out because we had nothing that we could lift
it with. We drug it across the floor to the doors where we could pick it up. In the mean time I had to
pull all those tubes out and clean them out. But anyway, in that six month period, we tore the old stuff
out and put in all new tanks and whole new processes, and started recovery with that, because we
didn’t have to go through all the ri-ga-ma-role you do know. They said you do it and we did it. And
we had the authority.

How long after you started work there did this happen?

“It would have been at least a couple or three years So it would have been around ’48 or around there.
But, the idea is, then you could get things done. Now, you can’t do anything. Just like the plutonium
production. I was in charge of the planning and construction of TA-55.

Do you remember anybody pouring chemicals into the trench over here (pointing to the middle of the
east area of MDA B?



“No I don’t remember anyone ever doing that.”

How about filling glass bottles with chemicals and putting the glass bottles down in the trench?

“I don’t remember — that’s why I told you about the glass bottles that I was in charge of recovery and
we were putting all of the concentrated solutions into 5 liter bottles and we had to design a special plug
to go in the top with a sintered glass filter in it because you’re constantly giving off hydrogen due to
the constant reactions in the jars. All those went into storage because they had large quantities maybe
up to 50 grams plutonium.”

But the glass bottles that you are talking about all got processed.

“All got processed. After we rebuilt the place, we brought the bottles back in, re-solutioned them, and
we separated them with solvent extraction and ion-exchange. Not with the final peroxide treatment,
which didn’t work with all the iron in them. But we had real college quality men that designed it, they
had it right down, they could show you a full flow diagram, right to the cc how you were using and
they you realized nothing worked. Nothing worked. The lines filled in. With the much higher iron
that would precipitate out, we’d have to saw the line in two and catch it in buckets. Can you imagine
doing that now?”

What we’re trying to do is figure out ...

“OK, I can help you to there (pointing to the eastern portion of MDA B on the late 1947 satellite
photo), but I can’t help you with that (pointing to the western, graded over portion of MDA B -on the
same photo). And that’s what I remember being an open pit, with a big pile of stuff on the end — dirt
and all, I don’t know what they did with all that dirt. Seem like they had more than they needed to fill
up. They may have hauled some off. You were, talking, ... 65 years ago.”

Yes, but in terms of presence or absence of things, you don’t remember them stashing bottles in here
(pointing to the center eastern area of MDA B)?

“No, No. Now, like I told you, I remember talk of a chemical waste place over on this side of the road
(pointing to the north side of DP Road). Just up the road a little bit from those two buildings we were
talking about.”

So we don’t know what these are (pointing again to the six small square structures on the North side of
the road)?

“No, I have no idea what those are. They had nothing to do with us. I knew pretty well what went on
with our place.”

So someplace over here people would dump chemicals?

“Now, within the site we had an acid waste disposal ... and it was nothing but a, ... almost like a
cement septic tank, in which we could dump acid waste. Now not plutonium contaminated, but just
common waste.

What we found in the literature is discussion of “unworkable solutions” and they when to room 213
bldg 2.
“That’s our recovery operation.”

And that was you?
“Now when was that literature?”



“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. |
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 1 still worked there but by then we had a fella working full time in charge of metal
production and I went back to being a plumber. Doing my own research work and stuff like that. Any
time a problem came up, that was mine

You know, In summary, when you were working at DP West, when you got done with recovery
solutions, and you had recovered all the Pu from them that you could, what did you do with them?
“They went to waste treatment.

“They went to waste treatment?”
“Sure. What else would you do with them?”

“Well, what waste treatment did you have?”
“You’d pour it in the sink, and open the valve, and let it run out. That’s what they did. But later on
they developed processes for reprocessing it specifically trying to take out any contamination.

So in the 1946 to 1948 timeframe, the first two years that you were there, everything went to the
general’s tanks?

No, no, I told you, when we couldn’t process it, we evaporated it, precipitated it out, put it in 5 liter
bottles, then we put it in the vault.”

“So it went in the vault and stayed in the vault until you could do something with it?”
Yeah. And then we brought it back out, re-solutioned it, and treated it with ion exchange and, and
reprocessed it.”

“When did you start treating the red concentrates?”

“That was what I told you around the early fifties. We got this letter from the commanding general
that we had to have the plutonium. I remember very well, they showed up the telegram, ... we had to
have, ... the process running by February without regard to neatness or cheatness... in other words, no
bullshit, we’ve got the money, we’ve got the priority. Bill Maraman could go into any manufacturing
place and say, ‘I want that thing’ and they’d say ‘oh, that’s so and so’s’ and we said “not now, that’s
ours. You ship it to this address. At the time I got the building done, we had a process, we know we
need tanks, we settled on 250 gallon stainless steel tanks, and besides, by the time we got the tanks we
had a process. Now, we knew how to hook the pipes up. And that was in 213.”

“And you set up those tanks in 213?”

“Pulled out all the old equipment, cleaned the room down, ... by then see, we were working on a
remote control, remote processing, purification and metal production. And we were moving out of
313, where we had the reconstruction and upgrades to extraction, now that used to come to us in a
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trench in the floor, trench, a covered over trench filled with pipe and years ago we pulled that piping
out, processed it, got rid of it. I came directly from bldg 3, from 313 to 213 by pipe. And now there
was another one, ether extraction stuff, often came over in bottles, and we poured them into the tank,
now we had an order one time to start putting that in special stainless steel drums, and ship that to
Berkeley and Seaborg and his crowd were looking for new elements and that’s where they found them
— in the solutions that I sent them.”

So the solutions left over from ether extraction and purification where what you sent them?”
“They were darned clean. Not a bunch of ‘em we shipped out there, just one or two batches, we
shipped out there in special stainless steel drums.”

And when did you do that?
“In 46, late 46, early 47.”

So nothing, came out of 213 and went to MDA B?
“No siree, that stuff came out of old D building.”

So that tells me that 213 did not produce waste that went to MDA B, or not that you’re aware of?
“NO.”

Now when you threw trash out, these was a dump truck that went around and picked up contaminated
trash. You contributed trash to that, yes?
“Yeah. ... Now we had a trench down there between the General’s Tanks, that where our trash went.”

Even in ’46?” _
“Yeah. When you get to thinking about it, what would you have done with your trash in ’46?”

Well, I would have put it in whatever the open trench was.

“Now how would you contain it, your trash in the room? We didn’t have plastics, that’s the point, it
went in a cardboard box. Now we needed a method of taking something out of a box and moving it to
some other location without spreading contamination, so we reasoned that if we put a 24” extension on
the bottom of the box, put a plastic bag around that and a thing to hold it and that in a box, then you
cold transfer into that, seal off the box so you could carry it over, now the outside ... flips over, you
put that in the box. We had to make our own plastic bags. We’d get sheet stock, rolls of sheet and
make out own plastic bags. And I got hell once, it was the only time I got a call from the director’s
office, and I wanted an electric iron with an automatic control on it to seal the plastic. So I ordered one
from stock at the hardware store. And he call’s up and say’s “Neese, what in the hell do want an
electric iron for? Is your wife going to iron your shirts?” So I told him what it was for. So we got it.
So we had to make our own plastic bags for quite a while until we could get an outside vendor to make
them. Think how hard these were to manage — 15 mils, and now they’re one and a half, half a mil.
These were thick.”

And you put those inside a cardboard box?

“Well those didn’t go to the dump. I’m talking about stuff like weapons parts you’re moving to
another box. At first we would wash it with alcohol, place it on filter paper and carry it on our hand to
another box, open the airlock and set it in there. Well, we had to get past that and that when we went
to the plastic bag transferred between boxes.”




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 Iowa. And we adopted that same box to start with. But they
had five inch glove ports. We had machinists that would come out that couldn’t put their arm through
a five inch hole. So I decided to build a new line of gloves, eight inch, so we got all organized on it. i
had all new molds made for gloves, by the rubber companies, and they made us a whole new line of
eight inch rubber gloves. In metal fabrication, which is our most dangerous worst place, we lined the
whole room, walls and everything, with masking paper, and then we had the Zia company come in
with all the old paints they had and spray that so its tacky. Floors, walls, everything. And then we
went in and used hydraulic lift table and mounted a milling machine on it, and put that up to a box.
We cleaned the box first. And we put a fly cutter on it and we’d bore an eight inch hole out. We
worked in pressure suits, two of us working.”

So you’re retrofitting an existing glovebox?
“Oh yeah. Then we bolted on an eight inch flange that was adaptable to an eight inch glove.’

And when did you do that?

“Oh shoot, ... I’d say, the early fifties. I know it was when we were trying to get filters on stuff. I
know I went down to Espanola in the morning and gave blood for ... someone. Got back, went to
work, and then ... I didn’t realize a thing could hit you so, but working in that pressure suit with a lack
of oxygen, ... I just didn’t hardly make it through the day. And then when we got through with all
those, we cleaned up the best we could, then we came in again and sprayed all that paper with gummy
paint, then took it down and the room was relatively clean.”

And that paper all went in MDA A?
“Yeah.”

So you worked in DP West until what year?

“In 68 we said we’ve got to do something to make these places safer, mainly form a fire standpoint.

So I was asked to write up requirements for a plutonium facility, so I put down everything I thought,
my boss and I looked it over and that then became the bible for the new plutonium facility. In 68 they
gave us money to retrofit the old plant. At that time we did a lot of stuff like putting in sprinklers,
which we didn’t have before. And we did a lot to make the place more fire safe. Because they had had
that fire at Rocky Flats. They said we can’t let that happen again. So that was, ... long about ’68. By
the time we got the job about done, they said we need a head to build a new plant, so starting in *69,
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early 70 we again started meeting with Washington, deciding what we needed, and setting up and
using those old requirements and reworking it, of course Washington, they can do wonders to
something, they can tear it up to where its totally unusable. So we had to battle all the time on the
practical things, as well as the desirable. So then started looking for contractors for building new
plutonium facilities at Rocky Flats and at our place. That was my job from then on.”

We still have stories of people carrying bottles of chemicals down here, filling up carboys beside a
hole and then burying the carboys right in this area (pointing to map of east MDA B).

“I’m not saying they didn’t, but it wasn’t us. Understand, I’'m saying we didn’t do it. Now think of D
Building, right in the Tech area, uptown — what would you do with all your cleaning solutions? Take
them down there in bottles and bury them. But not us.”

So that must be it then, they didn’t have anything else and got license to use that area?
“They built a waste treatment facility for them over across the road from the united church where the
swimming pool is now. And they, ah, ... before that they didn’t have any waste treatment.”

When was that built?
“I don’t remember.”

Was it built in the 40°s?
“Latter part of the 40°s.”

So in the early 1940’s, everything is coming here? Early forties until whenever that plant was built?
“I imagine that trench was there before they built DP site. They built DP site from, as I understand it,
the spring of ’45 and finished it in the fall. That’s why they these buildings that they could get. They
had these brick layers from New York building fire walls and worked them around the clock. And the
same with pipefitters and all. And welders, he’d stay on duty, they would sleep on the job until they
needed them. It was a phenomenal thing, they built DP site in something like 16 weeks. Wartime
urgency. See it was started before Hiroshima. And ended up after.”

“I would have gotten out of school in *41. 1 was working my way completely taking chemical
engineering, which is the hardest of the courses and ROTC and everything, and they told us in the
spring of ’41, don’t worry about a job after graduating, you’re going to be on active duty in 30 days.
And boy I went on active duty in June of ’41. I got out, of course, of finals.”

And you were in the Air Force?

“Army Air Corps. There was no Air Force. I went on active duty in the Coast Guard service with an
anti-aircraft unit. places like Galvaston and those places with the big guns, which was all obsolete, so
they made us anti-aircraft. Anyway an opportunity came up. The adjutant at Eligren Field was a real
good friend, and he called me one day and said would you like to go through pilot training? I said I
sure would, cuz they made 50% extra, that boosted me up to $225 a month. Anyway, I went through
pilot training at Renaughten??? There was one class of us that did that. And then I was army air corps,
and it was Army Air corps until *48, ... as a separate unit.”

And you stayed in as a reserve officer?
“Yeah.”

And you got Lt.Col. as a reserve officer?
“Right”




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 o0il?
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 asphallt.
The hole was in the southern half of MDA B, closer to the south fence than the north.

2. How big was the hole?
The hole was a couple of feet across and about 5 or 6 feet deep. There had been some
sort of cover and there was some sort of space between the pallets where I fell.

3. What did you observe in the hole?
There were pallets on 2 sides of me, at least 2 pallets high with large glass bottles
stacked on the pallets, perhaps dozens to a hundred of them.

4. How large were the bottles?
I could not say exactly. They were large chemical bottles, like you’d see in a laboratory.

5. What happened next? .

I had to climb up between the pallets to get out, kind of like a ladder. I was not paying
much attention to the details in the hole at the time. The dirt was sloped into the hole so it
was slippery. I radioed my supervisor who sent out a radiation technician. I was scanned,
told no problem. The next day or very soon after, the hole was backfilled with dirt.

6. Did you observe any other holes in the area?
Not that I saw at the time.




Appendix F

Calculation of the Plutonium Inventory at MDA B,
Based on Historical Data




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 (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 1075 1.075 5650 5.65
(2cm)
All remaining ponderosa pine soil peripheral soil 3 289 0.289 4720 472
(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 €lm 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 295
Peach and elm soil (25, 30 cm) peripheral soil 1 189 0.189 7850 7.85
Peach and elm soil (80 cm) peripheral soil 1 727 0.0727 12100 121
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 -133 -0.0133 4140 414
(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
cells

TVDC

R

21600

26400

cY

Estimated volume based
on geophysical survey
data disturbance
boundaries and reported
trench depths -24,000
CY. Variable ranged from
-10% to +10%

Percentage soil and
interstitial fill

Range estimated from
standard disposal
processes at time

Average soil and
interstitial fill
concentration—Pu-239

range set at +/- one
sigma of ponderosa pine
5 soil data set in Wenzel
et al. (1987, 058214)

Assumed compaction
gloves and PPE fill

1.83E+06

3.58E+06

Range developed based
on estimated compaction
levels for PPE and
laboratory glassware.

Assumed compaction
glassware and lab debris

2.34E+05

2.44E+06

Range developed based
on estimated compaction
levels for PPE and
laboratory glassware.

Total 4-liter liquid
containers

Professional judgment
based on review of
historical data and
interview with D. Mcinroy

Total 9-liter liquid
containers

Professional judgment
based on review of
historical data and
interview with D. Mclnroy

Liquid container Pu-239
max. concentration

5.00E-03

g/l

“Plutonium Recovery
Methods” (LA-175, 1944)

Assumed unit surface
radioactivity

30000

dpm/100
cm?

Default derived from
maximum value Wenzel,
et al. (1987, 058214); all
activity attributed to Pu-
239
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Table F-4.0-1 (continued)

Input Parameter

Description Variable | Type Low High Units Notes
Percentage gloves and %PPE D varies % Dependent variable
PPE fill calculated as

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

calculated as
0.5 x (100 - %S)

g/CY physical properties

and lab debris

Soil and interstitial fill SD C 1.22E+06
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-238 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

5 250
> e SINV
s 200 = PPEINV
“E’ 150 GLABINV
§ 100 x LIQINV
§ x TOTINV
+ 1 50 4

0

0O 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:

¢ 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 90thl 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.
1.20E-02
1.00E-02
8.00E-03
6.00E-03
4.00E-03
2.00E-03

0-00E+00 l T T : ¥ U T T T ' T
0 10 20 30 40 50 60 70 80 90 100

Percentile

Pu Concentration (g/CY)

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/I. 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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