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Introduction
When one considers the possibility of clandestine production of nuclear materials, one

must considerthe natureof the state, A NuclearWeapon State (NWS) already has
production facilities, and even though these might be safeguarded, the NWS could more
easily hide the activities than could a Non-Nuclear Weapon State (NNWS). In this

paper, some of the properties of production facilities are discussed in relation to how
this would relate to vulnerability to detection. The observable and methods of
detection are discussed, as well as the possibility that significant help by another
country could totally eliminate one or more of the steps needed for a complete
production cycle.

Infrastructure
A clandestine system setup to produce highly-enriched uranium (HEU) must have
many components, including uranium mines, milling, (usually) conversion to UF6,
enrichment, and conversion to metal. Each of these cannot normally be built on a small
scale, so that there would be several large facilities that would be difficult to hide. The
larger and more industrially developed countries could hide such facilities better than
the less well developed countries.

A plutonium production system would usually require all of the above plus reactor fuel

fabrication,moderatorproduction,reactorfacility and fuel reprocessing. Again, these
are not small facilities, and are not easily hidden.

Without considering clandestine production, one can look around the world and see that
for reasons of safety and security the NWS countries have placed production facilities in
remote locations. However,these facilities need power, transpor&ationand (usually)
water. The facilities and their utilities are generally easily observed in satellite
photography. The use of power is a source of heat which is also readily observed. The
need to locate near a water supply also limits the possible location of many facilities.

Observable
Typically, all of the above-listed facilities do not reside at the same location. This
means that materials must be transported from one facility to another, sometimes for
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significant distances. The important materials are radioactive and include the feed and
product of each step in the production process. This includes, for example, UF6 (natural
and enriched), fresh and irradiated reactor fuel, fission products and plutonium.

Each of these facilities has some non-nuclear materials that are part of the process,
such as solvents and other chemical reagents. Many of these are in some degree
indicative of the processes taking place at the facility.

Furthermore,each of the facilitieswill have some effluentsthat will provide an indication
of what is going on inside the facility. Such effluents include noble gas fission products,
UF6 and particles containing uranium or plutonium.

Detection
Information on operation of suspect facilities can be initially found in viewing satellite
photography. This can help to localize the search area, but by itself cannot prove
clandestine operation of a production facility.

Detection of other materials must be done in close proximity to the facility or to materials
passing into or out of the facility.

There are detection techniques that can take advantage of the fact that no system can
be so perfect that there is no leakage from the facility. Air samplers, such as those
used by the FOA here in Sweden, can detect fission products, UF6 and other airborne
activity. Soil, water and sediment samples can be collected and similarly measured. For
all of these cases, the samples showing measurable amounts of activity can be further
processed to perform mass spectrometry. The detection of uranium and plutonium with
the appropriate isotopic ratios can be definitive proof of a clandestine activity. While it
might be possible to detect these materials beyond the borders of the suspect country,
the significant distance involved would probably permit deniability for clandestine
production. Someone else could be blamed.

Generally the feed and product materials will be more massive than the leakage
materials. Portal monitors on the facility or on nearby transportation corridors could be
used to detect the movement of these materials.

Effect on Verification Procedures in the FMCT
The discussion above illustrates the need for rather intrusive measures to be taken
within the suspect country. Inspections would require agreement to have samples of
soil, water, air and sediments taken at sites selected by the inspectors. It would also
require that portal monitors be placed and maintained at locations selected by the
inspectors. These measures might be considered quite intrusive, especially for a
country determined to operate clandestine production facilities.

Since there might be cooperation between countries, a suspect country might not have
certain ones of the several production facilities which would be required for a complete
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production cycle. If the inspectors relied on monitoring one or a few of the parts of the
cycle, the clandestine production might continue without detection.

*The view expressed here are those of the author, and do not represent a position of the United States
Government, the Department of Energy, or Sandia National Laboratories.
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