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line-of-sight pipe, and a series of fast
closures in which to conduct nuclear
testing. According to Ogle’s idea. a
nuclear explosive would have been
contained in one shaft. Upon detona-
tion, the explosive would have deliv-
ered an clectromagnetic pulse to both
a missile and its warhead located in
the other shaft. Called the Flashlight
Program, this idea, however, was
never implemented. Only later, in
1986. was a 458-foot drift mined
south from the shaft of the 1960s vin-
tage in preparation of the Ledoux
nuclear test of 1990.

‘When Jay Norman became leader
of the Test Division at Los Alamos
(1988), he started a long-term invest-
ment strategy for the development of
a low-yield nuclear experiment
research (LYNER) facility. The vin-
tage shaft Ula became its site. In
1992, the LYNER facility was ready
for its new role in support of the stew-
ardship mission. Shortly thereafter, a
new shaft, Ulg (1100 feet north and
50 feet east of Ula), was mined and
connected to Ula by a series of drifts
and alcoves housing experiments and
equipment for the stewardship mis-
sion. The purpose of the new shaft
was o allow adding infrastructure
into the LYNER facility. It became
possible to install diagnostic cables to
surface-located recording trailers, pro-
vide power to the underground com-
plex. and most important, provide a
second emergency egress to the sur-
face through a pipe with a diameter of
48 inches (much like the shaft sunk
during the Pennsylvania coal mine
accident of 2002).

Because of increased experimental
activity in the underground complex
at Area 1, yet another shaft, referred
to as Ulh, was mined and connected
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to the complex network of drifts. The
Ulh shaft was commissioned in 2001
and is located 1490 feet from Ula.
Its primary purpose is to ensure
worker safety because it provides
additional egress from the complex
during an emergency. A special lift
basket is available to expedite rapid
removal of underground workers dur-
ing an emergency. Both Ulg and Ulh
are within a few hundred feet of the
experimental alcoves.

In over a decade since the morato-
rium on underground nuclear testing,
the nature of testing at the NTS has
changed considerably. To maintain
the existing infrastructure in case of a
réturn 1o nuclear (esting and obtain
data for the stewardship mission, we
conducted high-consequence subcriti-
cal experiments. We then used results
from those experiments to test mod-
els for computer simulations. In a
subcritical experiment, high explo-
sives (HEs) and special nuclear mate-
rials are used, but the experiment
never achieves criticality, or a self-
sustaining chain reaction.

This article highlights past and
future subcritical experiments con-
ducted at the NTS by Los Alamos
with the operating partner Bechtel
Nevada, the Atomic Weapons
Establishment (AWE) in the United
Kingdom, and the Lawrence
Livermore National Laboratory. It
also discusses the new Atlas pulsed-
power facility residing at the test site
and a possible future site for critical-
ity experiments.

Subcritical Experiments

Kismet was the first experiment at
Ula after the 1992 moratorium on
nuclear testing. It was really a proof-
of-principle test for determining the
most functional layout plan for under-
ground cavities, known as alcoves,
that would house subcritical experi-
ments supporting the readiness pro-
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gram and stewardship mission. In
Kismet, we used only a small amount
of HE to revive studies of downhole
methods—for example, recovering
data over very long lines. From the
test, we obtained relevant information
that helped us plan and prepare the
test alcoves in the Ula complex.

A whole series of subcritical exper-
iments followed Kismet. The first few
were carried out in dedicated alcoves
mined at the Ula complex for con-
tainment purposes, the traditional way
of conducting experiments in an
underground environment. Rebound
and Stagecoach were the first and sec-
ond subcritical experiments fielded by
the Laboratory. For these and other
past subcritical experiments described
below, please refer to the pictorial
summary on the next two pages.
Rebound and Stagecoach were aimed
at providing information about the
behavior of plutonium alloys when
compressed by high-pressure shock
waves. Two different alloys were used
in the experiments: new alloy in
Rebound and aged alloy in
Stagecoach (up to 40 years old).

Figue 1. Aerial View of Area 1 at NTS

Nevada Test Site

Diagnostic techniques derived from
Rebound were refined in Stagecoach.
The valuable data obtained on the
equation of state of plutonium provid-
ed input to our modeling codes for
certification of existing weapon pits.
At the same time. those data gave use-
ful information about aging effects
and manufacturing site variability on
plutonium alloys. During these experi-
ments, we also developed diagnostics
to be used in future experiments.

The next two subcritical experi-
ments, Cimarron and Thoroughbred,
continued our effort in support of the
stewardship mission and readiness
program and contributed to the
development of diagnostics to study
the dynamics of pit performance.
These two experiments were con-
ducted on mockup pit geometry
inside mined alcoves. Relevant data
were obtained on the performance of
plutonium produced by different
manufacturing methods and sources.
In addition, an extensive list of les-
sons learned from the Cimarron
experiment was implemented in the
Thoroughbred experiment.
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