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Introduction

The Department of Energy, National Nuclear Security Administration, Los Alamos Site Office
(LASO) proposes to decommission the historic Los Alamos National Laboratory (LANL) rack
tower facility located on Department of Energy land at Technical Area (TA) 60 (Maps 1 and 2).
The Rack Tower Complex was built in 1986 to support underground atomic tests conducted at
‘the Nevada Test Site (NTS) and includes a multi-floor rack tower and associated rack-assembly
facility. This late Cold War facility also supported subcritical tests carried out at NTS after the
cessation of atomic testing following the 1992 testing moratorium. :

The following information has been prepared as part of a notification of potential adverse effect
to the Rack Tower Complex (TA-60-17 and TA-60-19), which was declared eligible for the
National Register of Historic Places in 2006 as part of a LANL multiple-property historic
building assessment (DX Division’s Facility Strategic Plan: Consolidation and Revitalization at
Technical Areas 6, 8, 9, 14, 15, 22, 36, 39, 40, 60, and 69, LA-UR-05-3279) (McGehee et al.
2005). The proposed decommissioning action is part of LANL’s Footprint Reduction project to
phase out aging and obsolete properties that no longer support the Laboratory’s mission. This
site-closure action may result in the eventual demolition of the Rack Tower Complex.
Decommissioning actions related to site closure may include the removal of historic fixtures and
equipment that would adversely affect the attributes that make the two buildings eligible for the
National Register of Historic Places.

This report is intended to provide background information necessary to initiate the Section 106
consultation process; additional documentation will follow when a treatment plan is developed
and final mitigation measures are determined. This report contains a description of the proposed
action, historical background information, building integrity and contamination information, a
discussion of similar facilities within the Department of Energy complex, and a summary of
historical significance. Building descriptions and floor plans are included in Appendix A.

The State Historic Preservation Officer (SHPO) is requested to concur that the proposed
decommissioning has the potential to adversely affect the Los Alamos Rack Tower Complex.
The SHPO is further requested to participate in the development of a Memorandum of
Agreement (MOA) outlining measures to resolve this adverse effect.

Project Description

The Los Alamos Rack Tower Complex is scheduled for decommissioning (cleanup and possible
demolition) because it is no longer needed to support the mission of the Laboratory. Both
buildings are currently vacant. However, the Rack Tower Complex (including the pull-test
trench in TA-60-17) was reactivated as recently as 2005 for the “Unicorn” underground
subcritical test conducted at NTS in August 2006. LANL planning staff are considering adaptive
reuse alternatives as part of the proposed decommissioning action. Reuse possibilities range
from using the rack-assembly facility (TA-60-17) for LANL maintenance support services to
using the rack tower (TA-60-19) as a heritage tourism site.
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Historical Background Information
U.S. Nuclear Testing

The world’s first nuclear weapon test on July 16, 1945, conducted by the United States, occurred
under the pressures of wartime conditions at Trinity Site in southern New Mexico. This event,
followed by nuclear explosions over Japan three weeks later, hastened the end of World War II
and began the era of nuclear weapon development and testing. In the early years of testing, the
United States detonated nuclear explosives in the atmosphere, on the ground, under the ground,
and under water. Concerned about the spread of radioactive products during atmospheric tests,
scientists first experimented with contained underground tests at the Nevada Test Site in 1957.
On October 31, 1958, the United States and the Soviet Union agreed to a moratorium on nuclear
testing. Not quite three years later, on August 31, 1961, the Soviet Union announced its decision
to resume nuclear weapon testing. The detonation of forty-five nuclear explosives shortly
thereafter, within sixty-five days, made it apparent that the Soviets had used the moratorium to
prepare for further atmospheric tests. President Kennedy ended U.S. compliance with his
announcement of an underground nuclear test in September 1961, but the United States did not
resume atmospheric testing until April 1962, seven months later.

After the moratorium, the United States conducted most high-yield atmospheric tests in the
Pacific, while lower-yield atmospheric and underground tests were fired in Nevada. Scientists
improved methods of testing nuclear explosives underground, encouraged by the effective
containment of radioactive debris this technique makes possible. They developed new
diagnostic experiments for measuring fission and fusion reactions, shifting their focus from the
primary effects of atmospheric tests—light, heat, and blast—to the measurement of radiation
propagation, particle emissions, and shock interactions. The Limited Test Ban Treaty, ratified by
the United States, the United Kingdom, and the Soviet Union in 1963, halted atmospheric
contamination from nuclear tests by prohibiting testing in all environments except under the
ground. From 1963 to 1992, the United States conducted nearly all its nuclear tests at the
Nevada Test Site.

Nuclear testing was necessary to ensure the credibility of America’s deterrent. By revealing
significant problems that calculations and laboratory tests were unable to detect, field tests were
a final reliability check: They ensured that the weapons in our defense arsenal would work if
needed; that safety and security features designed into weapons were adequate; and that U.S.
weapons would survive a nuclear attack by an adversary. Finally, field tests ensured that the
United States and its allies could meet the changing technological threats posed by the arsenals
of unfriendly nations.

To remain scientifically sound, the weapon physics program of applied research could not be
separated from experimental validation, which included carefully chosen and planned
underground nuclear experiments. At the same time, field tests offered scientists a unique
opportunity to investigate some basic physics problems— research that was difficult or
impossible to do elsewhere. The complex behavior of nuclear explosions could not completely
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be simulated by computer programs nor adequately explored by laboratory experiments.
Theoretical calculations and laboratory investigation always preceded field tests, but the ultimate
truth—the answers to the questions: are the theories valid, and will a weapon perform as
expected?—was revealed at the test site.

Nuclear tests were of two general types. Performance tests were conducted to validate basic
weapon physics theory or to evaluate the performance of a nuclear explosive. Effects tests
evaluated the effects of radiation from a nuclear explosion on various critical components of
missiles, warheads, and other military hardware. The United States conducted both nuclear
performance tests and nuclear effects tests under the ground at the Nevada Test Site. Nuclear
performance tests were normally conducted in a vertical, drilled hole. Both Los Alamos and the
Lawrence Livermore National Laboratory designed, planned, and conducted performance tests.
In contrast, nuclear effects tests normally took place in a horizontal, mined tunnel.

The testing process began at Los Alamos with both theoretical and experimental tests.
Theoretical physicists made extensive calculations, refining them until they could predict with
reasonable assurance that the design of a particular nuclear device would result in useful
information from an underground test. Teams of scientists, engineers, and technicians
investigated hydrodynamic effects by conducting explosions of nonnuclear materials, and
experimentalists designed diagnostic experiments that were mounted on the test rack. These
experiments evaluated the performance of a nuclear explosive and explored new concepts in
weapon physics. They provided information by measuring the radiation—gamma rays, X rays,
and neutrons—emitted from fission and fusion reactions.

At the Nevada Test Site, the focus of nuclear performance tests was the rack, a one-of-a-kind
structure specifically designed for each test that held the nuclear explosive, diagnostic
instruments, and downhole components of the timing and firing hardware. The rack was buried
in a deep hole and covered with stemming materials to prevent leakage of radioactive debris and
gases. Coaxial cables, blocked against gas flow, transmitted information about the detonation
from detectors on the rack to recorders housed in trailers several hundred feet from surface
ground zero, the point on the ground directly above the underground explosion.

Scientists fired a nuclear device by microwave or optical fiber signals from the Control Point.
Data from the diagnostic recording stations in the trailers were transmitted to the Control Point in
a similar manner. At Los Alamos, scientists compared predicted with actual results and refined
their calculations. After a device was fired, radiochemists sent samples of radioactive debris—
which was recovered from the underground cavity created by the explosion—to Los Alamos,
where it was extensively analyzed. In effect a highly specialized physics laboratory, the
completed rack, when emplaced downhole and ready for detonation, represented the efforts of
hundreds of people—among them physicists, construction workers, engineers, technicians,
drillers, geologists, and safety experts—who coordinated their efforts to conduct a successful test
(Machen 1988).
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Technical Area 60 (Sigma Mesa)

TA-60 was created in 1989 out of land that was originally within the boundaries of TA-3.
Several abandoned experimental areas are located at TA-60, including a solar pond and test drill
hole. Significant facilities on Sigma Mesa include support buildings for NT'S underground
testing activities. TA-60-19 contains two rack towers, and TA-60-17 has office, shop, and rack
fabrication areas. Racks constructed and tested at this facility were sent to the NTS in support of
the U.S. underground testing program, discontinued in 1992. Only a few rack towers exist in the
United States; other similar properties are located in Las Vegas, Nevada, and at the NTS. TA-60
is the current location for a variety of support and maintenance operations. Pesticide, topsoil,
and material storage areas are also located on Sigma Mesa (Figure 1).

Figure 1. Aerial of TA-60 (1991)
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The Rack Tower Complex (TA-60-17 and TA-60-19)

The Los Alamos Rack Tower Complex supported the following underground nuclear tests,
including “Divider,” the last U.S. test (Tim Fife, LANL, personal communication 2007).

Test Name Test Date
Tornero February 1987
Presidio April 1987
Panchuela June 1987
Midland July 1987
Tahoka August 1987
Lockney September 1987
Waco December 1987
Abilene April 1988
Laredo May 1988
Alamo July 1988
Harlingen A&B August 1988
Dalhart October 1988
Monahans A&B November 1988
Texarkana February 1989
Tulia May 1989
Amarillo June 1989
Muleshoe November 1989
Whiteface A&B December 1989
Bowie April 1990
Austin June 1990
Sundown A&B September 1990
Houston November 1990
Bexar April 1991
Floydada August 1991
Lubbock October 1991
Junction March 1992
Victoria June 1992
Divider September 1992
Icecap Readied at NTS, but not tested

Post-1992 Subcritical Experiments and the Los Alamos Rack Tower Complex

Subcritical tests have been conducted at the Nevada Test Site in the years following the 1992

moratorium on underground nuclear testing. These subcritical experiments (SCEs) are scientific
experiments to obtain technical information in support of the Department of Energy’s Stockpile

Stewardship program to maintain the safety and reliability of the stockpile without nuclear

testing. The Los Alamos Rack Tower Complex supported design aspects of several subcritical
tests. These included Unicorn, a subcritical test that was conducted using a typical underground
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test setup, including LANL wire-rope harnesses (used to lower the rack into its hole), a LANL
rack, a deep hole, and a mobile tower structure (Figure 2) (Robert Miller, LANL, personal
communication 2007).

A

g

Figure 2. Unicorn Site at NTS (2007

Integrity Issues and Potential for Contamination

Although currently inactive, the Los Alamos Rack Tower Complex was reactivated two years
ago to support the Unicorn subcritical test conducted at NTS. As a result, the pull-test trench and
other associated equipment located in TA-60-17 are intact and in good condition (Figure 3). The
rack tower has been well maintained and exhibits excellent integrity of feeling and setting
(Figures 4 and 5). Additional equipment associated with NTS testing activities, including an
abandoned test rack, is located outside the two buildings (Figures 6 and 7). The Rack Tower
Complex is likely contaminated with standard industrial chemicals and oils; however, there is no
history of radioactive or high-explosives contamination.
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Figure 3. Interior view of TA-60-17 (2007)
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Figure 5. Exterior view of TA-60-19 (2003)
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Figure 7. View of TA-60-17 and outside equipment storage (2007)
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Similar Facilities Across the Department of Energy Complex
The Livermore Rack Tower Complex at North Las Vegas

Los Alamos scientists worked on initial rack designs and pull-testing at their home laboratory,
transporting the racks to Nevada prior to each underground test. However, Livermore
researchers chose to develop their underground test racks and downhole placement systems at
the Losee Road complex near the Department of Energy’s Nevada Site Office in North Las
Vegas. This group of adjoining buildings, known as the Atlas Facility, has been inactive since
1992 and is currently being used as a machine shop and experiment building (Figure 8). Three
historic racks are still lying on the floor of the Atlas assembly building, including the Gabbs
Rack, which was being prepared for one of Livermore’s last tests when underground testing was
halted in 1992 (Figure 9). This facility is the only other facility within the Department of Energy
complex (and probably the only one in the world) that is architecturally and functionally similar
to the Los Alamos Rack Tower Complex. At present, there are no plans to demolish
Livermore’s Atlas Facility (Eugene Hunt, NSTec, personal communication 2007). One major
distinction exists between the two facilities—the Los Alamos Rack Tower Complex is the only
facility that can be used to pull-test the wire-rope harnesses used with Los Alamos’s rack design
(Figure 10). Livermore’s underground test design incorporated a series of metal pipes, not wire
rope, to lower the racks down into the test holes (Figure 11) (Robert Miller, LANL, personal
communication 2007).
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Figure 8. Losee Road Atlas Tower (2007)
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Rack Tower Modules at NTS

Portable rack tower modules or mobile service towers were used by Los Alamos and Livermore
researchers during readiness preparations taking place at the actual NTS test locations. While
architecturally reminiscent of the permanent rack towers at Los Alamos and at North Las Vegas,
these mobile rack towers are architecturally and functionally distinct (Figure 12).
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National Register Eligibility and LANL Historical Status

The Rack Tower Complex at TA-60 is a historically significant facility because of its association
with the nation’s Cold War-era underground testing program. This architecturally unique facility
is one of the few remaining tower complexes in the world. The Rack Tower Complex was
declared eligible for the National Register of Historic Places (Register) in correspondence
between LASO and the State Historic Preservation Officer (SHPO) on April 18, 2006.

TA-60-17 and TA-60-19 were deemed exceptionally significant due to their association with
Cold War-era underground atomic testing. Additionally, the rack tower and the rack-assembly
facility were both declared eligible for the Register under Criterion C (architectural and
engineering significance).

The Los Alamos Rack Tower Complex has been identified as a candidate for long-term
preservation in LANL’s Cultural Resource Management Plan and has been listed as one of a
handful of “signature” Cold War facilities at Los Alamos. In addition, the Rack Tower Complex
has been identified as a potential site for heritage tourism following guidance from the
Department of Energy/Headquarters’ Office of History and Heritage Resources in compliance
with the “Preserve America” Executive Order.
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Appendix A

Building Descriptions and Floor Plans:
TA-60-17 and TA-60-19
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Technical Area: 60 Associated Theme: Underground Testing

Building Number: 17 (NTS support)

Original Function: Rack Assembly Facility Property Type: Lab/Processing (1* Tier)
' (Assembly Building) Integrity: Excellent

Current Function: Warehouse/Maintenance Shop Core: Yes

Date Constructed: 1986 Eligibility: Yes

Buildings with same floor plan within TA: None

Oblique view of south and east sides Oblique view of east side

- Architectural Description:
The Rack Assembly Facility, TA-60-17, is one of the truly unique buildings at LANL,
representing underground testing activities prior to a test-ban treaty instituted in 1992.

The layout of the building consists of two wings connected by a small control room and stairwell
enclosure. The north wing is the harness fabrication and tensile test facility; the south wing is
the paint building.

The building consists of substantial concrete footings, slabs, and stem wall. The interior
concrete construction of the north wing contains a test trench approximately 200 ft long, 14 ft
wide, and 6 {t deep. Both wings have train-type steel rails embedded in the 12-in.-thick concrete
slab. Four-ft-high stem walls surround and enclose both buildings. Steel personnel doors and
overhead coiling doors, 14 ft by 20 ft high, are cut into the concrete stem walls and extend into
the metal framing of the building.

The building is a preengineered steel-frame building. The north wing is 300 ft by 44 {t by 37 ft
high. The south wing is 120 ft by 29 ft by 23 ft high connected by a 30-ft-wide two-story
connector building, 27 ft high. The steel framing consists of 20-ft bays, equally spaced and
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supported by columns and beams made of “I”” shaped steel. “Z” shaped girts and purlins support
the metal exterior panels on the walls and roof. The roof building of the north wing is a 12/1
low-slope gable roof system. The roof building of the south wing is a 12/1 shed roof sloping to
the south. The exterior wall panels are 24-gauge, painted, raised rib system; the roof is a 20-
gauge roof system. Numerous skylights occur every 20 ft throughout the roof system.
HVAC/mechanical equipment is visible on the roof of both wings of the building. Rain gutters
and downspouts occur at 40-ft intervals around the building. A copper lightning-arrester system
is visible around the eave of the roof.

Asphalt paving, concrete sidewalks, and concrete aprons leading to the exterior doors surround

~ the building. The steel-rail system extends outside the building approximately 20 ft to the east
and to the west. A 36-ft-high by 12-in. air-exhaust stack and pad-mounted fan are situated
between the two wings of the building. Exterior windows are visible only in the south wing of
the building, located in a high wall configuration. The connector portion of the building has two
windows of normal height and size opening to the control-room area. Two steel roof access
ladders were latter additions to the exterior of the buildings.

The building exterior is in excellent condition, showing signs of weathering but no indication of
structural damage or water infiltration.

Historical Background:
The racks assembled at TA-60-17 were used for underground nuclear testing activities at the
Nevada Test Site.

Determination of Eligibility:

This building meets National Register of Historic Places criteria in that it possesses integrity of
location, design, setting, materials, workmanship, feeling, and association. Although this facility
is of recent construction, the building is eligible for inclusion on the Register as a significant
property within TA-60. The building is significant under Criterion A because of its association
with the Laboratory’s late Cold War nuclear weapons program and the key role it played in
support of underground testing at the Nevada Test Site. This building is also eligible under
Criterion C for its characteristic design related to underground testing.
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Decommissioning the Los Alamos Rack Tower Complex: Buildings TA-60-17 and TA-60-19 McGehee et al.

Technical Area: 60 Associated Theme: Underground Testing

Building Number: 19 (NTS support)

Original Function: Test Fabrication Facility Property Type: Lab/Processing (1° Tier)
(Rack Tower) Integrity: Excellent

Current Function: Unoccupied Core: Yes

Date Constructed: 1986 Eligibility: Yes

Buildings with same floor plan within TA: None

Oblique view of northwest and Oblique view of southeast View of northeast side
southwest sides and northeast sides

Architectural Description:

The Test Fabrication Facility, TA-60-19, is a twelve-story building measuring 47 ft 7 in. by 63 ft
11 in. at the base. Above the first floor the building is L-shaped and centered around two towers
measuring 47 ft 7 in. by 42 ft 1 in. The net square footage of the first floor is 4,827 ft*. The
upper floors contain 1,160 ft*. The building was constructed with a reinforced concrete
foundation and floor slab. The building’s enclosure consists of a corrugated, insulated 24-gauge
metal wall-panel system over 6-in. girts attached to a combination of W 12 by 106 steel columns
and W 14 by 120 steel columns, depending on their location. Each of the twelve levels is 10 ft in
height with Level 13 being 7 ft in height. The entire building is 127 ft tall.

The first level contains two workrooms, the base of the two towers, two restrooms, an office, the
stairwell, and an elevator. Set within the concrete floor of level 1 is the test hole for each tower.
The test holes are 10 ft 2 in. in diameter. The first-level workrooms have a steel-column and
insulated-panel system over a concrete foundation and floor slab. Twenty-four-gauge metal roof
decking covers the low-pitched roofs. Numerous doors on the first level provide access into the
facility. The west elevation contains a roll-up overhead door and a single hollow-metal and half-
glass door. The south elevation has a roll-up overhead door as well. The east elevation has a
single hollow-metal door, a single hollow-metal and half-glass door, and a pair of hollow-metal
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Decommissioning the Los Alamos Rack Tower Complex: Buildings TA-60-17 and TA-60-19 McGehee ef al.

doors. The north elevation has a single hollow-metal and half-glass door. The building has few
windows; they are aluminum double-hung and fixed units.

Levels 2 through 10 contain the work levels for the two towers, the stairwell, and the elevator.
The elevator is operable at levels 1 through 11 inclusive. Above level 11, access is limited to the
stairs.

Each level above level 1 has an exposed structural system and measures 25 ft 7 in. wide. The
floors were constructed with steel beams and floor channels covered with quarter-inch raised
safety plates. The walls are made of exposed steel girts, columns, and the inside of the
corrugated, insulated metal wall system. The ceiling consists of the exposed floor system for the
level above. The second level is enclosed around the perimeter with 1.5-in. steel pipe guardrails.
Each tower has a test-hole opening onto a pair of 11-ft-wide by 20-ft-tall operable exterior doors.
The radius of the test hole within each tower level is 5 ft 6 in. Levels 12 and 13 and the
remaining building contain one pair of operable doors spanning a total of 27 ft. Levels 11 and
above, to the roof deck, are one large open area containing a 75-ton crane set on tracks.

A 1.5-in.-diameter steel pipe rail encloses the entire perimeter of the roof deck.

Historical Background:
The Test Fabrication Facility tested the racks made at TA-60-17 for use at the NTS.

Determination of Eligibility:

This building meets National Register of Historic Places criteria in that it possesses integrity of
location, design, setting, materials, workmanship, feeling, and association. Although this facility
is of recent construction, the building is eligible for inclusion on the Register as a significant
property within TA-60. The building is significant under Criterion A because of its association
with the Laboratory’s late Cold War nuclear weapons program and the key role it played in
support of underground testing at the Nevada Test Site. This building is also eligible under
Criterion C for its characteristic and unique design related to underground testing.
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