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FOREWORD

The Nuclear Safety Information Center (NSIC), which was established
in March 1963 at Oak Ridge National Laboratory, is principally supported
by the U.S. Nuclear Regulatory Commission's Office of Wuclear Regulatory
Research. Support is also provided by the Division of Reactor Research
and Technology of the Department of Energy. NSIC is a focal point for
the collection, storage, evaluation, and dissemination of ssfety informa-
tion to aid those concerned with the analysis, design, and operation of
nuclear facilities. Although the most widely known product of NSIC is
the technical progress review Nuclear Safety, the Center prepares reports
and bibliographies as listed on the inside covers of this document. The
Center has also developed a system of keywords to index the information
which it catalogs. The title, author, installation, abstract, and key-
words for each document reviewed are recorded at the central computing
facility in Oak Ridge. The references are cataloged according to the

following categories.

1. General Safety Criteria

2. Siting of Nuclear Facilities

Transportation and Handling of Radioactive Materials
Aerospace Safety (inactive +1970)

Heat Transfer and Thermal Hydraulics

Reactor Transients, Kinetics, and Stability

Fission Product Release, Transport, and Removal

e N v W

Sources of Energy Release under Accident Conditions
9. Nuclear Instrumentation, Contrcl. and Safety Systems
10. Electrical Power Systems

11. Containment of Wuclear Facilities

12. Plant Safety Features — Reactor

13. Plant Safety Features — Nonreactor

14. Radionuclide Release, Disposal, Treatment, and Management
(inactive September 1973)

15. Environmental Surveys, Monitoring, and Radiation Dose Measure-
ments (inactive September 1973)

16. Meteorological Considerations
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17. Operational Safety and Experience
18. Design, Construction and Licensing

19. Internal Exposure Effects on Humans Due to Radioactivity
in the Environment (inactive September 1973)

20, Effects of Thermal Modifications on Ecological Systems
(inactive September 1973)

21. Radiation Effects on Ecological Systems (inactive September 1973)
22, Safeguards of Nuclear Materials

Computer programs have been developed that enable NSIC to (1) operate
a program of selective dissemination of information (SDI) to individuals
according to their particular profile of interest, (2) make retrospective
searches of the stored references, and (3) produce topical indexed bibli--
ographies., In addition, the Center Staff is available for consultation,
and the document literature at NSIC offices is available for examination.
NSIC reports (i.e., those with the ORNL/NSIC and ORNL/NUREG/NSIC numbers)
may be purchased from the National Technical Information Service (see in-
side front cover). All of the above services are free to NRC anc DOE
personnel as well as their direct contractors. They are available to all
others at a nominal cost as determined by the DOE Cost Recovery Policy. -
Persons interested in any of the services offered by NSIC should address
inquiries to:

J. R. Buchanan, Assistant Director
Nuclear Safety Information Center
P.0O. Box Y

Oak Ridge National Laboratory

Oak Ridge, Tennessee 37830

Telephone ©15-574-0391
FTS number is 624-0391
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SAFECUARDS AGAINST PROLIFERATION OF NUCLEAR MATERIALS
A REVIEW AND BIBLIOGRAPHY

E. D. Blakeman

ABSTRACT

[he current status of nuclear safeguards is presented
in this report. The text reviews domestic and international
safeguards, and nuclear proliferation issues and policies.
The bibliography contains 349 abstracts of publications
covering a wide range of nuclear safeguards topics. Key-
word, author, and permuted-title indexes are included for
the readers' convenience.

INTRODUCTION

Nuclear safeguards can be defined as those measures employed to
deter, prevent, or respond to (1) the unauthorized possession or use of
significant quantities of nuclear materials through theft or diversion,
(2) the sabotage of nuclear materials through thef¢ or diversion, and
(3) the sabotage of nuclear facilities by individuals, groups, or nations.
Because of the rapidly increasing use of nuclear energy for peaceful
purposes and the potentially devastating effects should nuclea: materials
fall into the hands of malevolent individuals or nations, the safeguard-
ing of nuclear materials has inevitably become a worldwide concern.

As a result of this intensified concern for safeguarding nuclear
materials and facilities, the rate of publication of reports dealing
with safeguards and related topics has been steadily increasing. Since
this trend has resulted in a large number of publications, the Nuclear
Safety Information Center recently created an additional category (cate-
gory 22) exclusively for documents related to safeguards. This bibliog-
raphy lists the reports, papers, books, and other publications which
were indexed to this new category.

Also provided herein is an overview of relevant safeguards concerns,
including definitions, policies, issues, regulations, and concepts of
safeguards systems. The reader who is alr. dy acquainted with safeguards

topics may perhaps omit reading the text a° make use of the bibliography



only. However, those unfamiliar with nuclear safeguards will hopefully
find the text an interesting and beneficial introduction to safeguards
and the references appropriate guides to further reading and understand-
ing.

Nuclear safeguards can be divided into two general categories:
(1) domestic safeguards and (2) international safeguards. Domestic
safeguards are concerned with threats from subnational individuals or
groups. ''Subnational"” in this context refers to persons or organizations
acting out of self-interest and not under governmental guidance or direc~
tion. International safeguards, on the other hand, are primarily con-
cerned with threats from national groups; for example, a government may
attempt to covertly divert nuclear material from its own nuclear fuel
facilities for purposes of constructing nuclear weapons.

The remainder of this report is divided into four main sections.
The first two sections discuss the two main branches of nuclear safe-
guarde — domestic safeguards and international safeguards:; they are
discussed separately and also in the context of how they relate to each
other. The next section provides guidance on how to use the bibliography
and discusses the categories into which the publications are grouped,
The final section of the report is the bihliography itself. Keyword,
author, and permuted-title indexes are appended to the report as a

convenience to the reader.

DOMESTIC NUCLEAR SAFEGUARDS

Domestic nuclear safeguards systems (i.e., the prevention of sub-
national, or domestic, threats) may involve systems which are applicable
on the international level also, but which have some differences in
application because of the different nature of the threat. Domestic
nuclear cafeguards systems can, in general, be further subdivided into
two categories: (1) physical protection systems and (2) material control
and accounting systems. These categories are not entirely distinct;
elements of a jhysical protection system may be included in a material

control and accounting system and vice versa.
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Physical Protection Systems

A physical protection system comprises those elements necessary to
control, deter, or prevent personnel access to nuclear material, and to
detect and communicate any unauthorized material access. A physical
protection system may include physical barriers, intrusion alarm systems,
access controls, containment mechanisms, internal surveillance systems,
active delay and detection devices, security and response forces, and
on-site and off-site communications systems.

A viable method for developing a conceptual physical protection
system for a nuclear facility is to utilize a three-step approach:1
(1) facility characterization, (2) development and evaluation of hard-
ware-based safeguards system configurations, and (3) hardware and
response force trade-off analysis.

In the first step, the facility is characterized by assembling all
the relevant information needed to perform the physical protection sys-
tem design and evaluation. The information required includes the per-
formance requirements of the overall physical protection system, the
cange of threat attributes to be considered in the design, and the
descriptions of facility buildings, processes, and systems. The range
of threat attributes are determined by the spectrum of adversary attri-
butes that should be included in the analysis. Such attributes include:
(1) plant access — outsider, insider (employee), or outsider and insider
in collusion, (2) number of adversaries; (3) mode of tramsportation;

(4) weapons used; (5) explosives used; (6) other special equipment used;
(7) technical and military skills; (8) knowledge of plant operations
and laycut; (9) knowledge of safeguards systems; and (10) dedication.

The description of the facility, processes, and systems includes
(1) the site boundary, (2) access points, (3) building locations, (4)
plan and elevation views of all significant buildings, (5) identifica-
tion and classification of all doors, gates, hatches, vents, and other
openings in structural surfaces, and (6) details of comstruction of all
fixed barriers and controlled cpenings.

All the factors listed above are utilized in the first step (fazil-

ity characterization). Analyses of theft, diversion, and sabotage
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targets would be performed in this step. In this manner, the locations
and characteristics of all potential targets in the facility are sys-
tematically identified, and all combinations of events that could lead
to the loss of special nuclear material (SNM) or facility sabotage are
determined.

In the second step, hardware-based safeguards system configurations
and the components of the phvsical protection system for the detection
and delav of adversaries are developed and evaluated. This hardware-
vased svstem Iincludes barriers, detectors, associated computers, facil-
ity puards, and other components that provide for the detection and
delay of adversaries. Adversary-path analysis is used to evaluate the
effectiveness of these components for the different safeguards concerns
identified in step 1. For each safeguards concern, several design alter-
natives may be developed, utilizing combinations of safeguards hardware
components in order to meet minimum performance requirements,

In the third step, hardware and response force trade-off analysis
and guard response options are combined with the hardware-based con-
figurations from step 2, These options consider a number of attributes,
including number of guards and armament levels. In this step, complete
physical protection svstem cconceptual designs are produced. These
designs can be compared and the most economical design selected for
further development.

The foregoing approach to phvsical protection system development
and assessment represents a logical, vtilitarian approach that is made
possible and practical only by the use of modern computers which permit
the rapid processing of tremendous amounts of data. Two such codes
developed at Sandia Laboratory for evaluating the effectiveness of
physical protection systems are the Forcible Entry Safeguards Effec-
tiveness Model (FESEM)?™ and the Insider Safeguards Effectiveness
Model (ISEM).°'®

For the purpose of this report it is important to outline such an
approach to impress upon the reader that the development of a physical
protection system in a nuclear facility requires much more than the
development of the hardware components listed in the opening paragraph.

Although some of the documents listed in this bibliography discuss



xiii

hardware development, a large number discuss analytical concepts such
as adversary-path analysis, and the use of codes such as FESEM and ISEM

described above.

Material Accounting and Control

Whereas a physical protection system serves to limit the access of
personnel to certain materials, a safeguards material accounting and
control system serves to monitor or control the location of the material.
Although such a statement is an oversimplification and there is some
overlap between physical protection and material accounting and control
systems, it nevertheless describes a fundamental difference between the
twe approaches.

The remarks in this section are directed primarily toward material
accountability and control at nuclear enrichment, fabrication, or
reprocessing facilities. Accounting for nuclear fuel at commercial
nuclear power plants, although equally important, is less difficult to
do because of the way the fuel enters and leaves the plant; account-
ability is simply an item check of each fuel assembly.

A material accounting and control system can be defined by the
following defiritions for material control and material accounting:7

e Material control is that part of a safeguards program encom-

passing management and process controls to (1) assign and exercise
responsibility for nuclear material, (2) maintain vigilance over
the material, (3) govern its internal moverent, location, and
utilization, and (4) monitor the inventory and process status

ol all nuclear material.

® Material accountability is that part of the safeguards program

encompassing the procedures and systems to (1) perform nuclear
material measurements, (2) maintain records, (3) provide reports,
and (4) perform data analysis to account for nuclzar material.
The terms "accountability" and "accounting' are used interchangeably.
The above definitions define two separate safeguards methods —
material control and material accounting. In practice and in safeguards
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literature, the two methods are not entirely distinguishable and are
therefore often referred to as one system — material control and account-
ability. 1In general, a material control system is responsible for the
"real-time" manag..zot of nuclear material. "Real-time' in this context
refers to detection and response within a short time interval (i.e.,
seconds to hours). The goal of a real-time system is to discover an SNM
diversion attempt within as short a period as possible and apprehend the
diverter before he/she has had an opportunity to leave the facility.

A material accounting system provides long-term assessment of nuclear
material status by the performance and analysis of material balances.
Over a prescribed time interval, a material balance is performed by
subtracting the eading inventory (EI) and removals (R) from the beginning
inventory (BI) plus additions to inventory (A). The result of this cal-
culation is called the "material unaccounted for" (MUF) and is expressed

mathematically as follows:
MUF = BI + A - EI - R,

Ideally, a perfect material balance in which no assessment errors occur,
should result in an MUF wvalue of zero. 1In practice, however, because
of measurement errors, MUF is never zero. Therefore, an MU} value
greater than zero must be allowed, but not a value so great that it masks
4 slzable diversion of SNM. The Code of Federal Regulatione, Title 10,
Part 70 (10 CFR 70)° specifies an allowable maximum limit of error of
the material unaccounted for (LEMUF) of 0.5 to 1.0% of the plant's SNM
throughput over the material balance period. LEMUF can be defined as a
statistical limit such that there is 95% confidence that an MUF value
will he below that limit after any recognized bias has been eliminated
or its effect accounted for. These regulations apply to facilities
processing as much as 1 effective kilogram of SNM. It further requires
that material balances be performed over a 2- to 6-month interval.
A'though 10 CFR 70 provides regulations for ma*c¢rial accounting
and control, no quantitative criteria are present~: for material con-
trol performance. A Nuclear Regulatory Commission task force,’ however.

has issued a series of guidelines which prescribe the combined goals
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that should be met by a materie' control and material accounting system.
These guidelines state that a material control system (in conjunction
with the accounting system) should hazve as a design goal the capability
to detect the loss of 5 formula kilograms of SNM (2 kg of 233y or Pu; 5
kg “?°U) with greater than 90% assurance (1) in the form of items or
sealed containers, accessible to theft, during any single shifi (2)
from any controllable unit of a facility within any 24-hr period; (3)
in - ~ingle loss or a combination of small losses from any controllable
unit of a facility within the interval between physical inventories;

(4) from an entire facility or from smaller accounting units comprising
the entire facility on the basis of a periodic measured physical inven-
tory: (5) from any single shipment; and (6) from any combination of

shipments over any period of 1° consecutive months.

Real-Time Material Accounting

The basis for upgrading material control and accounting criteria,
as described ir tie previous - :ction, is the concern that an accounting
system alone, based on 10 CFR 70 requirements, does not provide adequate
assurance that material diversion will be detected. This is so because
such a system, in which MUF aud LEMUF values are calculated on a 2- to
6-month basis, allows too long a time interval between material balance
determinations. Conceivably, a material diversion could occur imme-
diately after a material balance and not be detected until 2 to 6 months
later, The long period between balance periods has been necessary
because material inventories are performed bect after the plant has been
shut down and the system drained or cleaned out.

Another problem is that the statistical evaluations (MUF-LEMUF)
determined over a long-term material balance may be insufficient for
the detection of small SNM diversions within a single material balance
period. Material flows into and out of the process are measured, and
most of the process is regarded as one large material balance area (MBA).
I1f the plant inventory is large, the statistical inventory estimates
may have large errors which may completely mask diversion of significant
but relatively small quantities of SNM (e.g., <1 kg).



xvi

One approach to material accounting that may remedy the above
pioblems is to perform material balinces over an extremely short time
interval (e.g., 1 day) and to divide the process inio a number of material
balance areas. Such an approach is referred to as real-time material
accounting. When material balances are performed over a shorter time
interval, less statistical error results from material throughput measure-
ments., When the process is divided into a number of smaller MBAs, less
inventory is present in each MBA, thereby reducing the potential for
inventory measurement error in the material balances for each MBA.

In practice, such a system, by providing material accounting data
on a real-time basis, would serve as both a material accounting and as
a material control system. Although real-time systems seem promising,
several problems must be overcome before applyving real :time principles
to a large-sca'. facility such as a reprocessing or fabrication t:~ility,.
OUne major problem is that of performing plant inventory meas:rements
while the plant is iu operation rather than shutting the pla - down and
draining equipment into easily measured vesseis. Another problem is
assembling the large amount of computer hardware and software required
to perform the required calculation. A third problem is that of logically
breaking up a plant into multiple material balance areas. All of these
problems are being addressed in current safeguards documents.

Two real-time accounting systems that are under development and are
currently receiving much attention are: (1) Dynamic Material Control
(5YMAC)?' 10 developed at Los Alamos Scientific Laboratory and (2) the
Controllable Unit Approach (CUA)!! developed at dMound Laboratory. Lhese
systems will not be discussed here, since they are presented in detail

in the referenced documents.

Material Control Systems

Safeguards systems other than real-time accounting are under con-
sideratinn for use in nuclear facilities for monitoring the presence
and movement of special nuclear material. One material control concept
that is receiving support for development is referred to as "penetration
monitoring"” or "containment surveillance." By this approach, all pene-

trations leading into a compartment containing SNM are passively monitored
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for the presence of material. These penetrations may include normal
material flow lines along with steam lines, air lines, and other lines
through which material would not normally flow. By carefully monitoring
these lines on a go/no-go alarm basis, one can determine whether or not
SNM has been removed from an unauthorized line.

Another material control concept is called "process monitoring."

By this method, flows into and out of process equipment, process equip-
ment levels, and other process data are monitored continually for data
mismatches. Such a mismatch — for example, a decreasing tank level with
no measurable output flow — could be indicative of a material diversion
taking place.

Systems such as penetration monitoring and process monitoring . re
currently in the rudimentary stages of development and application to
nuclear facilities, Material control systems such as these offer the
advantage of extremely rapid detectiocn of SNM anomalies. Undoubtedly,
extensive analyses of such systems wili app..:” in future safeguards
documents.

The challenge of accurately accounting for nuclear material has
additionally provided an area for the application of a number of advanced
theoretical techniques such as Kalman filtering,!? game theory,l3 and

temporal response methodology. "

The application of such techniques
may provide a better evaluation of material accounting measurements and
improve the likelihood of meeting “tringent accounting requirements.
Several articles dealing with suc.. topics are included in this bibli-

ography.

INTERNATIONAL SAFEGUARDS

The safeguarding of nuclear materials on the international level
is controlled by the International Atomic Energy Agency (IAEA) under the
provisions of the Treaty on the Nonproliferation of Nuclear Weapons
(NPT) (see the following section). Although many countries have not
accepted the NPT, bilateral agreements between supplier and user coun-
tries in general also require IAEA safeguards. Parallel to that of

domestic safeguards, the objective of international saieguards is to
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provide for "the timely detection of the diversion of significant quan-
tities ¢f nuclear material from peaceful nuclear activities to the manu-
facture of nuclear weapons or of other nuclear explosive devices or for
purposes unknown, and deterrence of such diversion by the risk of early
decection.'!® The IAEA relies upon material accounting and physical
protection systems'® such as were described in tle previous section for
domestic safeguards to attain their stated objective. In addition, the
IAEA has stated that the use of material accountancy shall be the safe-
guards measure of fundamental importance, with containment and surveil-
lance as important complementary measures.!’  These systems are coopera-
tively implemented by each nuclear state under treaty agreement, but are
subject to independent verification by the IAEA. For SNM accounting and

control, IAEA safeguards can be summarized in four steps:18

1. Design Review: The nation must supply the IAEA with informa-
tion on relevant design characteristics of its existing nuclear
plants and of plants in the planning stage.

2. Records: The nuclear plant operator must keep a precise account
of all nuclear material he receives, sends out, etc., based on
exact measurements of the material.

3. Reports: On the basis of information given by the plant opera-
tor, the national authority sends the IAEA regular reports on
the amount of nuclear material in each plant and of all
changes in these amounts so that the IAEA can keep its own
accounts for verification and comparison purposes.

4. Inspections: IAEA inspectors perform independent measurements
and observations for verifying the information submitted by the
country concerned. All inspectors must be approved by the
IAEA's Board of Governors (34 member states) and designated
with the consent of the country concerned.

It is obvious that the safeguarding of nuclear material on the
international level is a more complicated venture than guarding against
diversion or sabota e on a subnational level. Similarly, the objectives
of international safeguards are somewhat different. The detection of
the loss of a few kilograms of nuclear material on a real-time basis is

of lesser importance; emphasis is placed on the detection of larger
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losses of material over longer periods of time. The focus tends to be
on national rather than subnational threats.

The degree of cooperation between nuclear countries will strongly
influence the effectiveness of international safeguards. Clearly, the
IAEA can only detect violations in cooperative countries where it is
authorized to operate. For this reason, the concept of "nuclear pro-
liferation' plays an important role in international safeguards and
will be discussed in the ensuing sections. The following section briefly
discusses the provisions of the Treaty on the Nonproliferation of Nuclear
Weapons (NPT). The final section diccusses U.S. policies towards non-

proliferation.

Historical Perspective on Proliferation (The NPT)

Since the earl, days of nuclear energy development, there has been
a widespread concern over the potentially drastic consequences of wide-
spread preliferation of nuclear weapons technology. Although it has
been generally assumed that all nations should be entitled to enjoy the
peaceful benefits of nuclear power, the prospect of nuclear weapons in
the hands of a large number of nations seems frightening to most people.
How then can the situation be resolved such that a nation may use nuclear
energy for peaceful purposes but forego nuclear weapon capabilities?

Such concerns as the above eventually led to an international treaty
for control of the spread of nuclear materials. This treaty, the Treaty
on the Nonproliferation of Nuclear Weapons (NPT), was drafted in 1968
by the Eighteen Nations' Disarmament Committee and implemented in
March 1970, It is essentially an international, multilateral treaty
designed to restrict the ownership of nuclear weapons to the existing
weapons states.!®

The following brief synopsis of the provisions of the NPT is taken
from Ref. 19:

"The main provisions of the Treaty are contained in
Articles I, II and II1. In Article I the nuclear-weapon
States undertake not to transfer nuclear weapons or other
nuclear explosive devices or control over them to anyone
whatsoever. The nuclear-weapon States also undertake not
to help any non-nuclear-weapon State to acquire nuclear



be summarize 1 as follows:

explosive capacity in any way. Article II contains the
recipro- al undertaking by non-nuclear-weapon States nei-
ther to acquire these weapons or devices nor even to
seek or receive assistance to this effect,

"The verification of these obligations is ensured by
the application of international safeguards through agree-
ments to be concluded with the International Atomic Energy
Agency (IAEA) (Article III). The rights of non-nuclear-
weapons States to undertake research, production and
exploitation of nuclear energy for peaceful purposes and
to receive due assistance are reaffirmed (Article 1IV).
Article V is designed to ensure that the benefits of peace-
ful nuclear explosions should be made available to all
Parties in accordance with appropriate arrangements. Arti-
cle VI contains the undertaking that the nuclear-weapon
States will pursue further negotiations on disarmament in
good faith.

“The right to conclude regional treaties to ensure the
total absence of nuclear weapons is also reaffirmed in Arti-
cle VII, and in Article VIII a review of the operation of
the Treaty is foreseen five years after its coming into
force."

Nonproliferation Policies

The present Administration's nuclear nonproliferation policies can

.20

1. Defer indefinitely U.S. commercial reprocessing and recycling
of plutonium.

2. Restructure the U.S. breeder program to give greater priority
to alternatives to the plutonium breeder and to defer the
introduction date of a commercial breeder.

3. Redirect the U.S. nuclear research and development program to
accelerate reszarch into alternate fuel cycles not involving
direct access to materials useful for weapons producticn.

4. Increase U.S. enrichment capacity so that the United States
can be a reliable supplier for both domestic and foreign needs.

5. Propose necessary legislative steps to permit the United States
to sign firm supply contracts with other nations.

6. Continue to embargo the export of equipment or technologies

which are needed for enrichment or chemical reprocessing.
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7. Continue discussions with supplier and recipient countries on
a wide range of international approaches and frameworks which
permit all countries to achieve their own energy needs while
at the same time reducing the spread of nuclear weapons capa-
bility.

As dictated by the above policies, the Department of Energy estab-
lished the Nonproliferation Alternative Systems Assessment Program
(NASAP) to investigate alternative fuel cycles which could supply ade-
quate amounts of energy. Suggested fuel cycle alternatives, taken
largely from Ref. 20, are summarized below:

1. Once-Through Fuel Cycles. In this concept, the spent fuel is

not reprocessed but is simply disposed of as "waste.'" 1In addition to
losing the energy content of the uranium and plutonium contained in the
spent fuel, the amount of long-lived plutonium that must be disposed of
as waste is increased by about an order of magnitude. A number of poten-
tial improvements for current light-water reactors (LWRs) could be
developed and implemented; these improvements would permit increased
utilization of U30y for the current once-through fuel cycle.

2. Other Reactor Types. Several other reactor types would give

some improvement in resource utilization over the LWR when operated on
a once~through cycle.

3. Partial Recycling. It is possible to modify the reprocessing

stream so that uranium is separated from the wastes but plutonium is
not, thereby improving resource utilization relative to the current
once~through cycle for LWRs and other reactor concepts.

4, Tandem Fuel Cycles. In this concept, two classes of reactors

are used: LWRs and a second reactor type that can use fuel having a
lower residual fissile content, as do the Canadian deuterium-uranium
(CANDU) systems. Spent fuel from the LWRs would then still “e usable
in the second class of reactors for additional energy generation, with
up to 30% improvement in overall resource utilization.

5. Coprocessing. 1In this approach, plutonium is rever cleanly
separated from other materials. Instead, it is kept mixed with a rela-
tively large amount of uranium. Obtaining weapons-usable materials

under these conditions requires the diversion of larger quantities of
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material and subsequent chemical separation. This safeguard can be
further strengthened by incomplete separation of intensely radioactive
fission products, as is done in spiking.

6. Spiking. Here, the separation of fission products is deliber-
ately made sufficiently inefficient so that a high level of gamma activ-
ity remains, or other gamma emitters might be added in substantial
quantities. Weapons-usable materials in the fuel cycle would then be
somewhat self-protecting even before reactor irradiation, much as spent
fuel is.

7. Denaturing. Fissile material can be rendered unsuitable for
weapons by diluting it with sufficient quantities of a nonfissile material
such that the mixture is not explosive. The denaturant must be very
difficult to separate from the fissile material, and currently only a
nonfissile isotope of the same element is judged to be adequate. No
suitable denaturant is available for fissile plutonium, but 233y pro-
duced in thorium cycles may be denatured by dilution with 238y or
natural uranium.

8. Molten Salt Reactors (MSRs). In this reactor concept, fissile

uranium and fertile thorium fluorides are dissolved in a molten Ber—L17F
mixture. An on-line reprocessing system is an integral part of the
reactor plant and is enclosed within the reactor biological shield.
Although fissile material is separated from fission products at some
points, it could be made relatively inaccessible.

9. Nuclear Energy Centers. A widely discussed concept has”been

the restriction of weapons-usable materials or materials from which
weapons-usable fissile material could be chemically separated to high-
security nuclear energy centers. Only those materials from which it is
more difficult to separate weapons-usable fissile material (such as
natural or low-enrichment uranium, denatured 233y-thorium, and spent
fuels) would be permitted outside the evergy centers. The technologies
capable of such separations would be restricted to the energy centers.
in many versions, control of the energy centers would be international.
From the preceding remarks it is clear that the current trend in
U.S. nuclear policy is to defer reprocessing indefinitely to investi-

gate a wide range of alternatives to the plutonium breeder. In addition
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to promoting nuclear safeguards and nonproliferation, it can be argued
that deferral of reprocessing has additional advantages, that is, that
reprocessing is currently uneconomical, that the spent fuel can be
recvcled later so that no resources are lost, and that time is gained

to strengthen institutions for safeguards and control. Hdowever, to some
critics, such a policy is considered unsatisfactory from the standpoint
of proliferation and saleguards as well as from an economic and diplo-
matic standpoint. As one such critic?! states: "The U.S. would in
effect be saying to non-weapons countries, including all those aspiring
to a higher standard of living through more abundant energy, 'We and

the other great nuclear powers already have our weapons, but to prevent
the danger of further spread of nuclear weapons we ask you to follow us
in giving up the most economic use of civilian nuclear power.''" This
critic goes on to state that "denying a government access to civilian
reprocessing does not erect a significant obstacle or delay in imple-
menting a decision to produce weapons. Spent fuel from research or power
reactors can be reprocessed rapidly and with relative ease — and espe-
cially if i* is done without the various commercial and legal constraints
that apply to civilian reprocessing plants....[I]nhibiting the effective
use of civilian nuclear energy supply in countries that have limited
energy options open to them can result .n enhancement of the propensity
for internmational conflict."

In light of arguments such as the above, it becomes clear that
there is no simple solution to preventing the proliferation of nuclear
materials and safeguarding such materials on the international level.
Any nonproliferation measure must be considered with respect to economic
feasibility and worlidwide diplomatic effects. Clearly, the success of
future U.S. nuclear policies and their influeace on the remainder of
the world will depend on the outcome and the intelligent application of

the alternative fuel cycle analyses described herein.
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ORGANIZATION OF BIBLIOGRAPHY

This bibliography lists a total of 349 documents selected from
documents published after 1974. The documents are grouped in five sec-

tions, which are described below:

Section 1. Nuclear Policies and Regulations

This section contains a potpourri of document types dealing with
(1) nuclear policy, (2) NRC rules and regulations, (3) legal proceedings,
(4) historical perspectives, (5) controversial or speculative issues,
and (6) general opinions. These documents are primarily of a nontechnical
nature and the bulk of them deal with the problems and policies of inter-

national safeguards.

Section 2. Alternate Fuel Cycles and Energy Centers

This section contains primarily technical documents dealing with
studies concerning proliferation-resistant fuel cycles and the location

of nuclear facilities in internationally controlled energy centers.

Section 3. Material Control and Accounting

This section contains documents dealing with (1) material control
and accounting strategies, (2) data analysis and advanced statistical

techniques, and (3) measurement techniques and measurement standards.

Section 4. Physical Protection

This section contains documents dealing with (1) physical protec-
tion sysiom strategies, (2) analytical analyses of physical protection
systems, (3) physical protection system instrumentation, (4) guard

forces, and (5) SNM security.

Section 5. General

This section contains documents which for one or more reasons do
not fit in one of the preceding four sections. It contains primarily

technical documents that deal with several safeguards topics. For
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example, a quarterly summary of work performed in both physical protec-

tion and material control and accounting would be placed in this section
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THAT CAN ALSU PRUDUCE WEAPUNS-GRADE EXPLOSIVE MATERIALe THEY PRUPUSE THAT THESE TECHNOLUGILS AN
THEIR FACILITIE, BE OECOUPLED FROM NATIONAL NUCLEAR PUSER ZROLKAMS, AND SLLUME PART OF A M
MOLTILATENAL SYSTEM OF NUCLEAN FUEL SUPPLY AN ATTENDANT SAFEGUARDS . JUMN WRAY . CHALKMAN OF Tre
WORKING GROUP . 3ALD THE CURMENT UeSe PULICY APPLARS TO SEcK WAYS TO LIVE wiThul T PLUONI UM,
HOWEVE M. THE MECENT ANNUUNCEMENTS BY FRANCE, WEST GERMANY, AND JAPAN THAT THEY eillL PRUCEED wiln
REPROCESS ING AN BAEEUER REACTURS INDICATES THAT PLUTONIUM S HERE TU STAY.
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CUMSISSIONE # PICAIARD To KENNIDY CF NWRC SHURC AT THE INTENNAT TUNAL culPLRiimoe b scwUbATT N NUCLE AR
ENERGS (AP ) AT Gnusi LS SELIUM UM THC Und T STATES SUN-PRULIFERAT ILN FuliiYs My AuLul Trg
SEAECHIUNG anIC s TrE hEn NULLEAR NUN=SEIL IFeRATION ACT Ub Ly7Ts MAY FAKc. M aAlyg THAT snAT Tnc
ADHENESTHATIUN SPULILY SEEKS 15 AN INTCHNATIC WAL CONSERNDUS N Tre SualaABILITY JF PrevENTING fre
Fulmte SPREAD CF HaCLt Ax SEARUNS ANO UV Tre NATUNC AND MANAGLMENT UF Tre Fuith LYCLCe Thi
PRLGIOENTYS PUSITIIN N SENSETIvE FACILITIc was GASED Wh Mis GELIEF THAT Touwe I3 STILL Tiae fo
ERpLome Tre TEGINICAL ANO ECUWUIMIC FEAiSTLEITY UF ALTCRGATIVE Futl Croebes erium ANe LTS
PHULIFLHATION RisiaTanTt.
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OME GENT S PAVEMS SIVEN AT THE AMERICAN MNUCLEAY SUCEETY 3 COMFLRENCE WM SAFEGUARDS Al CAPE Cule
MAZSes UM GUTUDER 10=19 1977 THL INTEANATEJNAL WULLEAK FUEL CYULE EVALUATIGN ANG lac A
SAFEGUAND s WERE 2 PRUMINENT TLPICSe MTILHAL 3AFCGUAHUS SYSTLMS AND PULICIES UF FHAME s JAFAN,
FEUEHAL HEPUBLIC LF GLAMANY: THE UNITLD RINGOUM, cLRATUM. ARD THE UNITED >TAILs ANE PREsenTEus
OF THESE THE Ueas PHOGKAN 15 CESCUSSED IN 40ST OETAIL. SITH NON-PWULIFERATIUN PULICYs UeSe
HEGQULATEOMS: INJUSTHRY VIE®S ArU SAFLLLARDS TECHANGLLGY ALL UN THe AGENUA,. The Conkeronte AL o
INCLUDES PADERS Uh LAB ANU MEGULATIONS: AND UM SANC TIUNGS

AVAL ASILATY - AMEAICAN NUCLLAH SCCTETY PUBLICATIGNS. 555 Na KENSINGIUN AVEer LA GHANGLE PARK: dlle oUseu

PSAFEGUARDS s NUCLEAN SATERIAL * SPRUL IFENATIUN & FRANCE ¢ JAPAN ¢ GERMANY & UNETLO s INGUOM ¢ UNITEE oTATes ¢
FUCL CYELE ¢ LAEA ¢ RoGULATIGN. FEDEWRAL # LEGISLAT IGN ¢ 5ABUTAGE
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NRC HAL BECOME EAUROILLD IN AN EXTENGLD WASSLE ol TH SUME MEMUEHS UF LUNGRE 55 Uves TESTINCNY wiven
ON To SPLARATE UCCASIUNS LAST SUMMER BY T3 EXECUT IVE OINELTUR SGR UPEHAT Luns LunCERNING
STHATEGIC MATERIAL UNACCOUNTED FUR (MUF)e AFTEN I T RECLIVED STINGING ACCUSAT LUND FRLM TrE
CUNGHESGMEN FOR DT "LACK OF CANDUN ™ THL NeGC URDERED A FULL=SCALL INVESTIGATION UF  THE wHiULE
AFEAIN, AND HAS PUDLISHED 175 FIAINGS IN A THREE-VOLUME HEPONT. THE eHOLL I35ut TURNS UN
GUSSICKR® 5 TESTIAONY AGOUT MUF AND UN THE PUSETIUN THAT THe NRC ANU UTHER GUVEAMenT AGENC IES HAVE
TAKEN THAT *NU CVIOENCE®E XTI STS THAT ANY SIGNIFICANT GUANTITIES UF SuCh MATERIAL HAS EVER BeeN
DIVERTED.

AGENCYs DOE » CUNGHE GSIUNAL ALTIVITY o THEFT/OIVERSION ¢ MATERIAL UNACCUUNTED Fum + IAFLUUARU S, NUGLE AR
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S PPS. INFUL 1977 (RUPAINTED FAOM NATIONAL RLVIE®. SEPT, 1S77)
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HEACTLUN PHUIECT. STt THE LAST PAKALHARY FRLM Trls ARTICLE: "uun CLUNRY 1 Wl seelinning v
WLEED FRUR ONERLT Sk TAGES s AND THINGS ARE Ouunl Tu WET UL euNst s+ ifwdccd ey @AY sell b
FATAL TL OUM FOLTTECAL AND ECUNLMIC SYSTLAS .  LuH PAGILC sussTANCL (PLuTubiuss Ay SAve o oul @b
VUL LN T SEEM TO B Y IN THE CANUGe A HEAT AMLRICAN THAGEDY 15 in T 4AKifee ™
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VATTULS CUNWERTTUNG ARE DI SCUSSED MELATINne TU CIVIC LIABILITY Fun sULLLAR JAmAGLLs ANu Civi
CEABILITY S The FUELY OF MAR LT INE CARMIAGE W NULLLAA MATLRIALSe IADUNANCE PHULGLEFS ARiaihe N
CoalnEC THUN #LTm THARN S PUnT UF NUCLEAN SATEwIALS AAE SUwvEFLL AND AN uulolac 15 olven uF o
AUMENEGTRATIVE ARUVESIUNS CUNCERNING THANSPUMT (BASEL LN The LACA TRANIPUAT meoLlAT Iins) arion
GANE b IR ARGEURE (L F =ADIUACT IVE MATEMIAL S oF ODUFFCRENT ALANGI WUAUs HAlus 30A ANU AlMe  FUINALLTY.
Tt 1960 TREAGTE Lo Tk NUN“PRULIFEHATIUN WF NUCLLAN scAFUND 15 DISCuosilus  (eAdde

AVAILASILETY = InEs »ECTIUN. INTEANAT TUNAL ATUATL ENCM Y AGENC Y, Palde SUA S%0s A=Lull vichAA, Aualrin

CRAMGP AT AT N AND “AROLEING *» LIABILITY & PRUbIFERATIUN ¢ SAFEGUANLS, AUCLEAR MATERIAL
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NONPR O P ERATION BILL PALSED
dOES. NULLLAK INUUSTRI 29600 PPe 67 (MARLE 1579)

PARLY IN FEBAUARY THE SENATE UVENEMELMINGLY APPRUVLY A STRICILY slRucy NUCLL AR BUAPRLLIFCRATIUN
Gl AT SOME [ OUSTRY UBSERVERS nAD FudecAas! s0ULY ot A “erwlalATIve MUdATUR IUMT Uiv AML~CAn
MULLEAN FXPUNTS. A MAJLK ELEMENT OF Tre OHil LIES IN TITLE L. emime S1A CHITENIA Ame SPELLLC
GUT THAT Musl B8 ACCEPTED BY ALL IMPCRTING CUUNTRIESe THESE CHITEALA OtAL olln JALA HELUWLATIUNS
Fud SAFLGUACD S AGAINGT PRuLirERATIUN.
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PRUDUCTIUN UF Floaslun Busts wiTh FISSILE MATORIALS FROM CUMMERCIAL PuscH PHUGHAMS 15 (reulBuEe Fus
SUPHIGSTICATED SUURAT TUNAL GROUPS AS SELL AS FUK SUVERLIGN STATES. FLuIUN 15 DIFFLRENT. Fusiun
BUMGS ANE MUCH AORE DIFFLCULT TC ODESIGN AND CUmsTRUCT TrAN ARE FISSILN uumuse du MUCH Su That
SO AINING THE SNEUED FUSTON FUELS 15 ONLY A SMALL PART UF TiE TaSxke Tre ANCSLLUGE RELATEL TL
MAGNETIC CONFINEML 4T 1S IRKELEVART TU THE TASK OF LESIGNING A puMuos muBsvers Trce ASPECTS wF
AL SLANCH UN InEATIAL CONF INEMENT APPRUALCHE 5 Tu FUSTIN ANE RELEVART TO THE OtSiuN OF FUSIUN busbLe

S0e THE AUTHUR SULGESTS THAT ef SHOUL D OROUY RESEARCRE ON INeRTIAL CUN INEMEAT JeCAUSE UF The
DANGESS OF @LAPUNS PROLIFERATIUN.
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& PPS, NUCLLAR INDUSTARY . Z4(1L). PP, 28-31 (NOVe 19277

AYANNTS - NEW NUCLEAR SAFEGUAHDS ALMED AT CuRdine TrE THHEAT OF ScAPUNS PRULIFENATIUN CUWLD LLAv
TU A CUSTLY PROCIFERATION OF A UIFERENT SURT = THAT UF AN UNSIELDY STRUW TUuRE uF NATIONAL ANC
INTEHNATEONAL CUNTHOLS ANU CONTROLLING URGANTZATIUNS. Tre SCOFUE UF Tre PRuulcM oA EXAMINED AT
AN ARG SPUNGORED EXECUTIVE CUNFERENCE UN SAFEGUARLS MELOs NUUOLPH HIMeTSCH, ucPulyY CIKECTLR
GENEHAL s DEPT, JF SAFEGUARDLS . TAEA SAID. “OEFURE ANY UNIVERSALLY ACCEP TABLE PACRALE UF NUN-
PRULIFERATION MEASURES CAN BECOME EFFECTIVE . A NUNBER OF INTENNATIONAL UNJERGTANDINGS ' AT IUN

TO THOSE PEAL IZEU IN THE SURK OF THE TAEA HAVE TU BE ACHIEVEU." *PUllTICAL. ECONOMIC RS 1S
APURUACHE S TO INTEANATIONAL SAFEGUARDS wili NUT St ABLE TU CUNTRUL THE SerAVIUN W VARIULS
COUNTHIES o™

SAFLGUARDS . NMUCLEAN MATENIAL ¢ PRULIFEMATICON & lAcA & SECUNITY
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UASTLC COMMUNTS AQL PRESENTEY CUNCENNING THE PUlonT iAl PR IFerAl LU UF PLulOniude Foomhue bell o
AN PULECIE S ARc LEAMENCD THAT slLh LIMIT Tag AVAILABILITY UF PLLTONIUN.  FuNvAMenT AL Gr
M UTONIUN PROCULT TUN ARE DISCUSSED ANU FOUR LLVELS UF SAFCGUARD S PRUTELTILN Anc Asslenel Tu
PLuTimlus nPonalvg Ch ASSOLTATEL MACTUACTIVITY Uw CHEMICAL FukmMe coal iNATES UfF susLuURiOL

. PLUTONIUM WHURT AL AHE MAUE e A PRUGHAM |5 ProseNTLy TO AINEMIELE PROCEFERATIONGT (1) SET Uk amaLl
NUMABER UF LAKGE M PROCELSING PLANIS . 12) ACCLLEMATE UNLEDLS PrUWAMS ANU EVvALUATLU. ()
GESCuum Al STula L LF SPENT FuEe AT siDL suddcs O sOdiuel ot LOLATIOUNG s €80 DiaiuuNAGe
WEJE SFRL AL COMVINT LENAL KEPRUCESSINGS  (5) 1WA UVE GRGANTZATIUN I Tre var OF PLULTUNILM,

AVALLASILITY = ik MAJESTY 'S STATIUNERY FFICE. a7 Mlor HnLLBUKN, LLNULE sCIY ORids £ Nue AND

SURCODL 8 SGAFTLUARO G NUCLEAKR MATERIAL ¢ INTERNATTUNAL & SPRULIFLEATIUN o s UuTONIUM & SHLCIAL NLOLL AR
MATEAEAL & SHIALT M, AMFEOEN ¢ oFUEL REPHULCESHING

38’0
A MO OL IFE=ATIUN BELL
PG NUCLEAR NLeSe 1080 Pue 19 (MAKCE 1578)

A NUNPHOLIFERATION SILL WAL PALLEC B8-5 IN THk Vese SENATES A SUMLEMAT UIFFeEmenT VERSIUN WF T
BELL MAd PALSED S1LE-0 LALT YEAN IN THE HJust OF HEFRESENTATIVES: Siwe INUIA cXPLIDED LTS
NUCLEAS @EARUN N 1974, THE MOGO ON CAPITUL MILL MAS HUN SEAVILY IN FAVUM W ST SONGES BaPUKT
COUNTHRULS OGN NUGLEAR MATERIALS. 2FNGe JAMES MULLUKE (Mo TDAMG) AND PLTLHM LuMe sl (oo NaMod
WUMKED MAKD TU AMEND T OFLL TO MAKE IT MUAL ACCOP TADLL Tu TrE eusSiness COMMUNITY LimclToy
INVOLVED IN Trls LAPORT BUSINESS. THESE SEGATUND. AND UTHERS: MAVE Viteeo Tt wlie AS & verlobe
THAT COM O LEGISLATE T UNIETew STATES GUT JF THE INTERNATILNAL AUCLEAR MARScl o Al CuunTwRit o
FECLEVING NUCLEAK MATLNIALS FRUM THE UNITLD STATE » MUST AGRLE TG " Uil ~5CUPE SAFLLJUAKUS o» LR
I T EQUIVALEAT OF AOMERING TL ITHE INTERSATIONAL ACSPRUL IFERATIUN Tecaly, AL THuuos A
MEQGUIREMENT T U 2064 Tre TREATY (5 NUT PART OF Il Bilkie

DHNMIFERATIUN ¢ LEGISLATION ¢ CONGRESSMAN ¢ SAFEWARUss WUCLEAR WATERIAL ¢ InOUSTRY: UGl LAk
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HCP /73058001 4. 2950 PP5. TAUS, FIGSe REFG . VECe 127

FHES MANOUUUK EXSLAINS THE CUNKENT SAFLGUARD 3 TECHNCLUGY DE VELUPMENT PRuUGHAR UF THE SAFLULARLS AND
SECURITY GRANCH OF DUbs FRUSPECTIVE RLLEVANGE UF THE PRUGHAN TU Usse INDUSTREAL AND UHILITY

DUIGANIZATIUNSS AS OCLL AS TU UTHEN UeSe GUVINAMLNT AGENCICS ANU INTEMNAT TunAl JRGANIZAT LUNS I
PEESENTED .

AVAILABI ITY = NATIONAL TECHNICAL INFURPATION SEMVICLS Us Se DEPANTMENT UF COMMENLE s PRINGFLELDs VA. <liol

SSAFLGUARDS s NUCLEAR MATLWIAL + INTENNATIUNAL ¢ SPRULIFEMATION & STHelP TZUIVERSELN ¢ SLAUUTACE ¢ SAGENCY, UuE +
PASSAY, MONDLSTHUCTIVE o JACOBS
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FHE NUCLEAR Puwis DFOATE -~ MUNAL . ECOENCMIC, TECHNICAL s AND PLLITICAL I55UEa
155 DPS, BOUK PUBLISHE) UF PRALWER PUBLESHERS: NeVes 1577 (ISBN 0=27u=-50e80~1)

TOPICS INCLUDE THE CONTRUVERSY GVER NUCLEAR PUNERG ThE ENENGY LOONUMYS Tre CLUNUMIC S OF NUGLCAN
PIOEM; THE GUVEANRENT'S RULE IN NN LLAR PUSER UEVELLEMENT, THE GRUBTH OF TRt SUCLEAR ENOUSTRY
Tre STATUS OF NJICLEAR TLOMNOLLGY i ASCIDENTS AT NUCLEAK PLANTS: POTENTIAL ANG PRosACILETY;
SAFEGUARUING HAGTOACTIVE MATEHI AL, CUMPETITION wiTH CUM ~F INLLU PLANTS: ANU @ASTE DISPUSAL LE5U€ 5.

SNULLEAN DEBATE & w-Piekk, SAFETY OF o INOUSTHY, NJCLEAR ¢ GROSTHZOEVELUPMLNT ¢ SECUNIMICS ¢ ACCIUENT ANALY SIS
@ ALCIOENT, PROSASILITY OF ¢ SAFLOGUARUSs NUCLE AN MATERIAL + COMPARISUN & PUsEh PLANT, FUSSIL FUEL ¢ CuAL »
WAsTE DISPUS AL
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MUCLEAN PROLIFERATIUN ANU SAFEGUARDS
Ue Be CONGRESS . OFFICE OF TLOPAGLUGY ASSESSMENT
270 335, BOOR PUBLISHED UY PRAEGER PUBLISHERSe NeYas 977 (LIBRARY OF CUNGe CAT. NUs 772-620024)

THES STULY SEERS TO FACILITATE AN UNUDERSTANDING JF The PRUDLEM ANG ET1S5 IMPCICATIONS . IA TLkMs OF
HOTH A CUMPREMESSIVE UVERVIEW ANDG A OETAILED INUEPTH ANALYSIS OF KEY ELEMENTS.  To CRNOLOGICAL +
INSTITUT IONAL o cCUNUMIC ANG POLETICAL ASPLUTSe ANG THE LINKAGEL S AMOANG THEM. ARe EXANINEL. PO ICY
OPVLIONS ARE OUTLINED ARD ANALYZEL IN TERMS OF TIHREE MAJUN PLRSPELTIVES CONRL 2 UNGE NG TC UIFFLRENT
SEIGATINGS OF Tt KEY FACTUNS OISCUSSED ABUVE. THlS HEPUNRT IS INTENUEY TJ LAY Tré GRUUNOWORR Fuk
AN TN ORSED CONSTLERAT IUN 8Y CUNGRESS OF PUSSIBLE LEGISLATIVE ACTIUN COUMCERNING PROLIFERATICN.
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MUt UMM PR Tt CUv L ian SECTUs BY LD INITOLY ubFemiinG SUTH NUCLEAR Fule rePRUCcad NG AN
CUNMBIHUCTIOY UF A VLUIGHIUM BREcof e PLanT MAY MAVE UNoEs inAu L CunSEuuenCe ae IT 15 Anuube Ihats
Frtdh Sut 1oy MAY OLPwidve THE Usse F A THOUSANG YEARS aunlit UF ERchuY LubkPLice Ao ALLIT IunALL Y
WE ST N THE ACCELEWATIUN UF NUGL AN MATORLAL PHLL IFLEAT iU,
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THIS MU Ay AUNGHED BY AMONY LOVINS o) 15 ALSUCTIATLY wiTr THE Frltnus wr Tre cAnTe. T

VAR EOUG ENEALY TRaTFWIES ARE DISCUSSED Fuud SUCTU=PHILUSIPHCTAL, SuClu-EiunuMiCe Pul ITiCAL A
PEYCMAUGICAL ASPECToe Tl SU-CALLED 30FT SNemGY SOURCES Ur THRANGE TIUNAL FLSSIL PUEL SYSTERS,
WING SYLTEMG, GoUPHMYSILEL AND BIGCONWERS IO SYSTEAL, AND >ULAN REAT SYSTEMS Ane SUGGESTED *5 T
HATMS T FOLLUS. MU EAR PRk 15 UISCUSL O FRUM Trt STANOPUINTS OF SAFEGUARUS ARU FRUL IFE=AT TUN.

SIRCRGY PULILY & 050CHI/FHILLSUPHICAL CONS LOERAT IOM ¢ GFPURENT ¢ SLAAK ¢ sl & CUAPARISUN ¢ N-PLBLi, aFETY
GUF ¢ SAF R GUANON e NUCLLAN MATERTAL + SPRULIFERATIIN & CCUNCMICS
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B3 P05 NE@ SCLENTIST, 00iSai)e PP, 458-500 (MAY 29, 19700

THREE ANTICLES FALSENT ThE VIEWS CF FUH PEUPLE wiTh A PARTICULAR INTEREST IN POLTUNILM STULIE S
THE FEMGT, FRANG UARNABY, PUINTS UUT evy (T §5 50 IMPURTANT TO EL SURE JF UuR FALTS RLULARL ING
PLuTONIUM SAFETY ~~Trl GROSTH OF NUCLEAN PusiH ®ill GENLRATE A RAPIULY CAPANOING PLUTONIUM
FECUNIMY S, THE4E THEN FOLLUS Tel GPPOSEYL vices OF Tre mul =PARTICLE AYPUTREal 3-=Une Ak THUK
TAMPLIN AND THOAAS COCHNAN EXPLATIN kY THL ¢« ARL SUCH FERVENT SUPPUMTERS OF Tre TrC CRY; AND One
SUOIN MOLE ARGLE S THAT THE “ESTABLISHMENT® WAL EXAMINED THE THEURY ANU Fuuno IF wantinu,.

MAFEGIARDS s NUCLEAR MATEN TAL ¢ SAFLTY PRINCIPLES A4 PHicUusOoPHY ¢ RAUICCHEMICAL PLANT SATETY ¢ CLUES ANG
STANGARDS ¢ DOSE ¢ CUSIMETRY ¢ SLUTUN Tum
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PROBLEMS UF NULLE M ENCHGY SUPPLY: SAFEGUARUS TU ASLUME PEACEFUL USE
GUTT_LES OUTTel (LER INsTITUTY
L3 PG, FROM SCHISES IN THE NUCLEAR INCUSTRY® INTEANATIUNAL SYMPOSIUM, 2URIOt, Fede 20~cds L1976

MEVIE®S MEANS OF PRUTECTION AGAINST RISK UF TEWRMORIST ATTACK, SAFEWARUS Tu ENSURE PEACEFUL USAGE
IN ACCORUDANCE wiTh TrHE NON-PRULIFERATIUN TREATY, AND ThHE PAST MISTUKRY UF The wURLYD ANUCLEAKR
UE VELOPME NT PROLRAN.

AVALLAGECITY ~ GHITISKH LIONARY LENDING OIVISION: SUSTIN SPA, SETHERDY o YORKSHINE Locd TEGs ENGLANU
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COLE HJ ¢ QENNETT CA ¢ EDELMERTZ M + S0CD MT ¢ ORUEN RJ ¢ HOOERTS ¥
STHUCTURE AND OMAFTING OF SAFEGUARDS REGULATUAY ODUCUMENTS
BATTELLE PACIFIC MIRTHMIEST LABS oy RICHLANDs wASH.
NUME G U7 TOERs SUNMMARY.: VOL. | AND 2) & GNBL-2008 *. 236 PPS, FlGse REFS. NVe 1977

VEVELGPED wYPOTHOSES UN THE HELATIONSHIP BLTEEEN THE STRUCTUKRE ANU ORAMF TING CF SAFLGUARDS
RIGULATORY DUCUAENTS AND THE ABILITY OF T QOCUMENT USERS TO UNDERSTANG AND [EMPLEMENT THEM IN A
WAY THAT REFLECTS THE INTENT AND REQUIREMENTS UF TrE MRCe LICEMNSING UFFICES, LICUNSEES.
INSPECTURS, AND THE GENERAL PUBLIC MUST UNDERSTAND ThE MRC'S KECQUIREMENTS §IF THE REGULATORY
SYSTEM 1S TO FUNCIIUN EFFECTIVELY AN IN CUMPLIANCE wiTr LEGAL REGUNEMENTS. A SERIES UF FUUK
VECTISIONS THAT @il BE REQUIRED TO IMPRIVL CUNMUNCATIONS @iTH LICENSEES WERE SET FURTH.

AVAL L ABILTTY © NATIONAL TECHNICAL INFORMATION SEMVICE: Ue Se DEPAMTMENT UF CUMMENMCE. SPHRINGF ILLUs vA. 22100

HOAND D PROGHAM & SAFETY PRUGHAN ¢ SSAFEGUARDS, NUCLEAR MATEWIAL ¢ SAGEMN Y, NHC + SPRUCEODURES AND BANUALS +
COMMUNTCATION & MRC <13 ¢ MK
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IO SR T CuMBONEEa T EOISUN Cues Nuvae Ps 1277, OLCKRETS S0-4207208: TIPL-~uady MW o-<yetes ‘e~~30l & vy

HEBUL TS OF &% WM INEPELTICNAIAVESTIGATIUN GF LAFCuUAruS ALT IVETIes AT wuAG-LITIES COhuul Lo

DUl if AP (L AND SAY (977 HAS LebkN MAUL AvaliAaie TC T ONIT U STafes ATICENWEY IN SPRINGE lelus
B Inuls FUR MEs INFURMATICN AND CONSEDLRAT 10N 1N COANECT IUN 8l Tl Tt PENJING Fol INWSTIwALLON
ARG PUGSIMLL PHOSUNTATILN UF THL SATTER TU A FLUCRAL WwHARD JURY s Pebdine Tre Jene ATTUNNEY®S
DECISIUN, Tk DePARTMENT OF JUST ILE AL ReadcaToD TrAT T 80 PLSTPLNL THe INEFIATILN LF ANy
COVEIL Lo Omelr MO oF ACTION UNTIL Tre DepATs o1 wr JUsTICE MAS UECIULD ir PhusecuTiun I
APPRIPNIATE.

AVAILABELLTY = MNC POl (L DOCUME NT HULMy 1717 4 LTwbeie sAGRINGTING Us Co 9550 LU0 CENTO/PALL =~ AlNivum
Crrlnd o LR

SIROUNTHY . UTTAETY & QUAC CHITHES 1 teeMl » QUAD CIT LD, 2 (eew) ¢ RLACIUR, o ¢ CUMLLANLL ¢ *SAFLOLANGSG.
MF LEAR MATORIAL ¢ LELALISTICS » AGENCY, Flurnal
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Trdt AUTHMUN GIVES AN ERPLICET MISTLAY OF T I JULLEAY INUUSTHY . PRESIVENT clseniunen® s ATuML Fiw
MEACLS AND AN EAPLANATIUN OF moe ot Gl Tu @ume 46 Akbs HE SAYS ScPARATEY wLulubiox 15 Nut
SAFE AR UAIL Es SLCAUSL BT CAN SUGULMLY UL APPRUSHIATCU FRUM 115 STusmAue PLACE AN IRSewlLe INTO
WAUMEAUS IN THE MATTER oF A Fiw LAYS. ALsus mE 5475 Tral NUCLEAR SLAPUNG CAle JE MANLEAC TURED
FrUS wEACTO-CRADL PLUTONTUM, HE SUGLLSTSL CTHANGE 3 IN UUR NATIUAAL PLulCiess ol Tl CLiser
ADHEHANCE T TR NORPEFOLIFERATILA TREATY ANOD 1AM VED ANU/ZOUR INIENOIFIED dewrtc Tiun ACTIVETEL ae

BLUTOUNIUM ¢ PRULIFCsATIUN # LTALA ¢ LEGT SATION & SAFCoUAILS s "WUCLLAR MATLRIEA

L3 aan
®ILSIN W
MO® T HAVE NUCLEAR POsER el Tmuul of APUNG FrulLlFLRATIUN
MAMVARG UNTVERLLTY
G PVS. DULLETEN ATUMIC SCLENTIGTS. J309) e PP, J9-4e (huVe 1977

MROLIFERAT ION CF nuCLLAR «CASONS AND IT3 RULATIUN TU NUCLEAR Puesli 15 Viatusscoe 4T 1o Ine
ASTHOR S OPINTUG THAT ALY CUUNTRY Bl T AN § WUSTHIAL TASL CAN CORTRUCT A NUGL cAN WEAVLN ANO THAT
MUCLEAR PURER MAL CITTLE EFFECT ON TRE PROGAGICITY UF NUCLEAR SEAPUNS PRUCIFLRATIUNGS  THE CANWCT
AND STICK AMPRCACH TO NINPROLIFERATION 15 PALENTEL AND THE USE oF NMUWIFICD Fuct eYLes Tu KEoule
AVATLABICITY UF Wi APONS GHADE MATLHIAL 15 UISCuS Ue

SOMULIPERATIUN ¢ 0PECIAL NULLE AR MATERTAL ¢ 0L AFC JUARIS: NULLE AN MATEWTAL
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TinnEa o
UAANTUM THEFT SHATTE @S NUCLEAR SAFEGUARUS
LPGe NEw SCIENTIST, Tel10500s Phs 251 (MAY 5, 19T

IN NUVEMILH 1968, 200 TONS OF UNANIUN UNE FRUM THE CENGLY CERE SHIPPEY WT JUb AdTecnP In otlelus
UN A wEST GERNAY SHIEP BOUND FUR GENUA VIA ROTTLROAN,  THe v 1T UISAPPERRED. SUME @LERS LATER, Tre
SAEP HEAPPEARED IN ALGIEMS: WiTr A NEW NAML, A NEw LIu HIAN HLGISTHATIUN. A NEW MAGTLH AND CHE® —=

JUT WU s ANT UM, N Tl MEANTIME, THML VOSach HAD STEAMEU EALT TL MATFA, emenc THL UNANIUM wAS
TRANG CHREU TO Il (ShAELT "EAPENIMENTAL™ USNMONA HEACTUN . Tl S comm (THENMALY HMEAVY sATew

REACTOR, FIBLLED ®iTH NATURAL UNKANILM, @A5 SUILT oY THE FALACH IN ABUUT 190«¢ FUR ThE PRULOUCTIUN

OF ABUUT 20 G UF SEAPUNS -GRADE PLUTONIUN == tNUULH FUun TeU Ok THRce oUMds ==« EALY YEAK,

URANT UM ¢ THEFT/OIVERSION ¢ (OWAEL ¢ THANSFURTATIUN ANC HANGLING ¢ SHIP/BARGE ¢ SAFLOUARDSe NUCLEAR MATERIAL

LRER L
INPOSETION OF CIvie PENALTILS = MUCLEAR FUEBL SeEmvices
VeBe NUCLEAN HEGULATORY COMMESSIUN, 0C
I8 PGS LTR w/EnCs TO N LEAM FUEL SERVICES: I9Ces AVue 11e 1977

NMRC HAS ONOUEMED THAT _EVIL PENALTIES FUTALING SLS.000 EE I4PUSED O NUCLEAR Fuel SeMvICES. ARG
NOTEG THAT NF5 HAS AL ABUUT 3 YEARS TO DLVELJP AND Tu IMPLLMENT PRUPLALY AN AQEGUATE SAFEGUARDS
PROGHAM.  THE FACT THAT NFS TRPLEMERTED wrAl SEEMLD TU of Anv ACLEPTAGLE PRUGHAM FUOR ScxVERAL
MONTRS AFTER EACLY L1976 DISCUSSIUNS IS A MITIGATING FACTOR sMiCH NRLC CUNSILERE D BuT, IN Viks OF
TAC NATURE AND JUMSER OF ITEMS OF NONCOMPL TANCE #HICH NRC INSPLCTURS FOUND N CANLY 1S77 wiltn
REGARD TU THE SAFI GUAKDS PRUGRAM, [T APPEARS THAT SUFFICIENT MARAGEMENT CUnTRULS WERE NOT
EMPLOYED TO ASSUNE CONTINUED COMPL LANCE.

AVALLAGILETY = NNRC PLELTC DOCUNE ™ HOOMs L7I7 o STREET, wASHINGIUN: Us Co 20u55. (U8 CanTS/PAGE =~ MINImUM
CHANGE s2.00
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B OMANAGLRINT AND SAF L LLAMDE SYRTi e

ML CARBIOE Lok ey COMUTER SCTENCES Divaer OAr milucs Tinne
RALBI/TMn b B0 M5, Ju FILS. LCY. 1970

Trds MANUAL 15 Tae FIwaT N A Skxdes JF Taeue vach MANUAL S SCiNu Vs VELUPES LR THC aUlLe Ak

MA T Rl AL 5 MANMAGL M o ANU SAFEGUANIS Y alLe, IV la An uvitnviie ur Toe wunierle ok velormiing,
UL AT TUNe ARG UGBt UF Tee SYSTEM TU siMve Tre INTLRESTS W Tl WA Tiw FATES T4 Toe NATILNaL Ay
INRTERRATIUNAL UL LZAT OGN UF NUCLE An maTERTALS s LT UESOMiBEs ThE (U anaAllun ofF uvesAMLnNT
Auviniie s ANO AN BZATIUNS N The F nmAT iy OF AN I URMATILN Subdust LYsfom sllfr A MAT IURAL wATA
BAGE LN NUC LA MATEMIALS S IMWULUEES A SR IFPTILN uF Tie HANGE ANJ SLUML UF InF URMATICA,: AN

GE Ll U AL LCATIUN F musAy RESUURCL S AN CURRUTERD AN COMMUnNICATIONS arstams N Tne
FUBBUNRT UF AR ELUANUS AND MATER LAL S MANA LLMUNT,
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AAFE GUAMus Te vl Uurl  vRESENT POSTUNE AND PUTUsHE T9PAC)
L5 ALAMOG S EIENTIFLC LAds s NaMy
LACUR-TH-L M0 ¢ CONF-Tol0la~1 *o 35 PES, Fuud 15T PACIFIC BAGIN TUPICAL COMNEMENLE LN AULLE R UEVvELUPNenNT o

THE Fulc CyoLe,

MONCLULUY mARAL L e VLTS 10 e 178

@ITr WlOE S NEAY Al CHUBING CONCERN UVES THo §oou s F NUCLE AR SAPEGUARUL s INFLANAT TUMAL MULL AN
THAUE s AND NUCLL AR SLAPUNDS PR (FERAT IUN. THE FULL DEVELWLPMENT UF THE SURLU® S MUCLLAN BN WG Y

B P

CHA D sLLL VEPEND UM ML EFFECTIVALY of ARE ABLe TU SAFLGUAKRY AU CunTruL Trie sTeATEGiG

NICLE SN MATER TALS THAT FUBL NULLEAW PUSER. THhE OGROAD UsSe PRUGHAM IN NUCLEAR SAFCGLARLS ANC

L uml Y

5 DIRCOTED TOWARU A UALANCED SAFEWUAROS SYLTEM INCURPURATING Tre Teu MAJUR CumPUNenT S

W S AL SECUNETY ANU MATENITALS CUNTHOL . THES PAPLRE GUTLINES THE CURNLNT POSTUNE OF MLDeRn
SAFEGUAND S TEOML LY TTa IMPACT UN PLANT UPESATIOENSs ANG THL KeY WOLE IT MUl PLaY In Tne
TP EMENTATION UF STRINGENT CUST-EFFECTIVE SGAFLGUARDS SYSTEMS N FACILITIE S THNLUGHOUT Tre
MUCLEANR Fute CYOLE .

AVATLADILETY = NATIUNAC TECHNICAL INFURMATION SEMVICES Us 5o UL PAMTMENT UF (CUMMEACLs PRIl lELU. VAL  22iul

SAFEGOARDG s NUCLE AR SATLWIAL ¢ PRULIFESATION ¢ CCONUMICS ¢ ENERGY ¢ SUSEH PLANT: RUCLEAK ¢ INTERAATIUNAL

FuF, CwiLE
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PETETLON FUN HULE MAKT 4G = PHYSICAL SEARCPES AT NULLEAN PUSEHN HEACTUN &
VaBe WUC LA HEGULATORY CoMMESSEUN,  BA S NG TuN
22 PPL. LLTTER alTi ATTACHMENTS TO saASHINGTON PUM IC PONER SWPLY SYSTLM, MICLANUG SEPT. 234 1977 (ULCKET Su-

ano)

PHLSENIS A FLOERAL REGISTENR NOUTICEL OF A DETITIUN FUN RULEMAKING REGARUING PHYSICAL SEANCHES CF
INOIVIUUAL S EATERING A PHUTE "“C AMEA OF A NUCLEAR PUSENR PLANT AND A LMY UF A PHUPUOSED NML
HESULATION ®HiCH w0 REGUIRL CLEARANCLS FOR THOSE INOIVIOUALS MU Axk PrhMITTEU UNESCURTED
ALLESS @ITHIN NICLEAR PUSER PLANTS . NHC 15 AGHESSING Trik IMPLICATIUNS WF Titot Twu ACTIUNS .
VARTICULARLY T "JAT DLEN" SEARCHES UF IMUIVIOUALS s AN THETH YALUE A ELEMENTS UF THe TUTAL
PHYGICAL PROTECE IUN SYSTEM NEEORD FOUR NULLLZAR POREN PLANMTS. AL SLs MHC 15 CONCERNED aiTH Tre

POTENTLAL

EFFFCTT ON L MM OYEE EFFECTIVENESS AND MURALL UF THE PrYslcAL SEANRCH AND UTRER

HEGUINEMENT S FOM dre FHYSICAL PROTECTIONS NRC IS REGUESTING COMBERNT ON THE PRUPLSEC RULEMAKING
FRON IMOSE el sl D uE AFFECTED.

AVAILABL ITY = NRC PUB IC DOCUMENT ROUM. 1717 »n STHEET. sASHINGIUN, De Co £UB35. (U8 CENTO/PAGE ~— MiINInum

TANGE a2 eund

AGENCY . NHLC & BEGURATIUN, FEUENAL & sPUBEH PLANT, NULLEAK & SSECURITY & SAFEGUARUS. NULLEAR MATERIAL ¢

HEALTOR, POwEw
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LAMBEMT A0 ¢ wESTUON AW & COFFEY JI

NUCLEAN PHOLIFERATION: PROWECTS, PROBLENS . AND PHMUPUSAL S

UNIV e OF PETISHUR G, PA

S35 PRS, VOLe 430 OF Tl ANNALS OF TrHE AMERICA ACAUEMY UF PULITICAL © SUCTAL SCIEME s PHILADELPHIA, PaL,

MARCH 1977

FURTHER PROLIFERATION MAY INCREASE TrE LIKELIMOUO OF NUCLEAK WAR THROUGLH ACCIOENT. NUCLEAR
BLACKMALL s N ESCALATION UF COMLICTS. PHUSLENS OF SAFEGUARUING NUCLEAR FACILEITIES FRUM NUCLE AR
GAVENS TN SANOTAGE « AND THEF T BY TERNUGHISTS ARE WEASCONS FUR CURBING NUCLEAR PRULIFERAT ION.
NUCLEAR PROLIFEAATION IS ALMOST INEVITABLE: ThE QUESTION 15 NUT SHETRER 1T slll GLOULN UUT ANONG
WHAT COUNTRIES, TO enAT EATENT. AND AT wHAT PACE. SUGGESTED WwAYS TU SLUe UK CONTHOL
PROL IFERATION ARE:D (1) PROMOTE OETENTES (2) AMELIURATE ODIFFEREMES: (J) ESTAuLISH PLLICIES TO
INREBL T ACUUTSITION OF NUCLEAN ENCRGY SYSTEMS 8Y ACCITIUNAL NATIUNS @MILE OUFFERING ALTEMNAT Ive 53



124920 el aml it g
(o) AVPLY BECONCAIG SANCTL b AGAINGT LETONAT TUN OF NULLEAT VEVILE2: Av0 (3) Allumu slalus T
COUNTRIED Wd Ine GAGES OF F2° TURS UToeK THAG AUCLLAR CaPauiLiTiES.

CHROLIF L MAT U v THEF TZ72IVERS LN ¢ SAMPE ey MUCL CAM MATENTAL ¢ Pouschk PLANT, NULLLAN ® UL VEloriby CUWATRIcLS ¢
MU AW OETOMATIGS » Al T TAHY COUNSIOERATION

Vetaune
HOLLEAY PRULIFFNATION AND SAF LLUANUS
LINGRESh . WFICE W TECHMALUGY ASHLLSMENT, oA i NeTuh, wele
APRGR,e 270 MRS, 43 Flude JUNE 1917

BIGCUBHES TrE Pl bomine ToriCs:  OAST APPUUALHES T PRLLIFLHATION CUNTRUL s wur INET LN OF

PHUL IFERAT TON, @Ol 10T T TCATIGRG s INCEnNT IvES ANU DESINCIENTIVES Fln PuullFEraTilng TNt AlUn-aTATL
ATVEABARY o NUCL.Ax SLAPULANS: SUURLES OF NUCLCAR MATERTAL ., CUMIUL WF PRUL EFENAT TUNS CUMPARISLN U
MOUTES TO MICLEAR MATLRIAL . AND Tre INTURWAT LUMAL NUCLEAR InJUSTHY.

AVALLABILTTY -« LUPERIMIENGENT F ODULUMENTS s Usas UVERNMENT SNl Ine UFFIGEs @AStINGTUN. Dels  <dUsu

CHRLL IFEMATIUN & SGAFE JUAHUSe NUCLEASR MATLRIAL & SOURCE MATEwIAL ¢ CTONTRLL ¢ INTOwhATILANAL v JALLDS
Sl MNAHESSBIONAL ACTE VITY

1fane
SlLLRItH »
INTEMNATIUNAL SAFEGUARDS AND NUCLLAX INDLSIRY
L0 PEL, GO PUBLISPED LY THE JUMG muPk INS UNIVe PR 35, BALTIMUKE. 1972

0 TWEATY Of TH0 NON-PHRULIFERATION UF NUCLE AN SEACYCAS (NET)s oniin EnfEncy Inlu FunCe LN MANCH S
1970 §% A MAJUA ATTEMPT TO HEQUCE The Al OF NUCLEAR $Ade  THLE TACA/NPT SMLWUANLS oY aTEM s
INTENDED TO ENSANE THAT NUCLE AN wATERIAL Vol INEQ FUR UaE In »EACEFUL ACTIVITEIC Se Stam AL Tre

G NEHATIUN OF FLECTSIL PUSEH, § 5 MaT LIVENRTED TU WSE I8 NICLEAN sEAPLNG Ui LT el cXFLUSIVE

UEYICE Se  THid BOOK CONMAINS AN EXTENSIVE STUQY UF Tt LACA/ZN'T SAFEGUARDS SYalem ARC Ine
PROBLEMS @alCe 1T MUST OEAL BiTh wue, Tre STUOY #4S CONOUCTED wiTm The NEEU PUR GREATER PUt L
UNDE RS TANDTING OF THE I55UES INVOLYE * IN MiINJD,

SRAFEGUARDS s NUCLEAR MATEWIAL ¢ THEFIZOIVERSIUN ¢ ORCLIFERATION » JALA ¢ SIRUUSTHY s NULLEL AN

lLisuba
MINANOA U ¢ SN SESTL ® ¢ OF wilevRE P ¢ ROOKH L
GEVELUVMERT ANO APPLICATIUN UF SMEGLANLS TECI WIS In THE MCLCAR FU “oE
COMMISSION (F THE CUuNOPEAN COMMUNITIES
TARA-CN=“JG/ 3T %0 10 VPL. FuUM INTERNATICMAL CUM ERENCE LN WULLC AN Pue. ARG 115 Fuclh Crdibi SALLBUSG .
AUSTHLA. MAY =13y A917

PURATUM L5 A SUPAANAT LONAL SAFEGUARUS SYSTEM @nlir HAS NECLIVEU INTERNATIUMAL welUGNETION Fum LT
EFFLCTIVENESS: FULLUSING ACCERTANCE W TrHe NON-PRULIFERATION THREATY OF ALL THE CUMNUNITY MeMoos
STATES (@il THe cACERTION OF FRANCED: AN AGHELMEST 8AS MAUL DETELEN THE LAEA AND EWLWATUN LALLw
WHECH THE FORMER VERIFLLS THE SAFEGUANDS ACTIVITIES OF Thc LATTER IN Tre 4eMocn STATLS IN wedfcld
OF Tre WPT. wlilm A VIEW OF SUUND TECHNICAL IMPLEMENTATIUNG THe EURATUM SAFcGUANUS ACTIVITIES
NELUUINE DAY-TO-JAY SUPPUMT TO FACILITATE THD SULUTIUN OF PRACTICAL PHUBLEMS ANO LunG-TENM BURK T
OEFING ONJECT IVES. STHATEGIES AND CrulCh UF TLOMNICLES.

AvALLASILETY = UNIPUGs INCa s PoOs BOK 405 NE® YUMK, NoY, L0UOIO

OH AN D PHUGHAM ¢ SSAFEGUARD S, NUCLEAR MATEHIAL * Fuel CYCLE ¢ NEGULATION ¢ SUNVEILLANCE FRUGHRAN ¢ SEm ¢
EGUIPMENT DL VELUPME AT

Ldaeh s
BENNETT CA
CURHENT TEOMNICAL ISSUES IN INTERNATIONAL SAFLLUANOS
BATTELLE MLMUMIAL INGT.e SEATTLE, wAGH,.
TAEA-LN=I6/40 #o 7 FPS, FROM INTERNAT IONAL CONFERENCE OF NUCLEAR VOREN AND LT3 Fusl LYLLED SALLLUUNG ALaTIniA.
WAY 2 ahe aNITY

CERTAIN TECMNICAL I55UES ARE INVUOLVED IN AGSURING THE CONTINUING VvIASILITY UF INTERMATIOAAL
SAFEGUARU S,  THC FIAST 15 THE GRAVING OF MATERIALS N TERMS OF TrREIR SAFEWUARUS INPUKTANCE IN The
LEGHT OF ASSUMT . GAZARUS. THE SECUMD IS THE NLED TC AMPLIFY ANU UPGRADE SAFEGUARDS SYSTemMs. Tre
THIHO MAJLs ISSUE 1o THE NEED TO MEASURE IHE TECHNICAL EFFECTIVENESS UF SAFEGUARDS s oulh AS A
MEANS UF RHEDUCING CUNFLICTING UPINICNS CONCERNENG THE DEGHEL UF ASSURANCE FRUV IOED AND A METHOD
OF ESTABLISAING FLEOBUACK FOUN IMPRUVING SYSTEMS EF FECTIVENESS: AN IMPURTANT AQJUNCT §5 Tre NeEU
FUR OATA PROCESSING AND AMALYSES TO SUPPURT THE MLEOED ASSESSMENTS UF PENFURMANCE. SAFEwUARDS
EFFECTIVENESS mAS GECUME A PRIMARY 55U @MiCH CAN BE RESULVEU OMLY OF AGHEEMENT ON Tre TECHNICAL
BASES FOR ITS MEASUREMENT.

AVAILABILITY = UNIPUB, INCoee Polle BUR 4330 NEW YORKs Ne¥e 1001

SSAFTGUARDS s NULLEAN BATEHIAL ¢ INTERNATICNAL & PROLIFERATION ¢ TREFT/DIvERSION
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VAFLGIATRS MNLEMENT & - THe I LEWAL Alu COMNCCPTJAL OAGLS
INFERSATIGNAL ATOMIT THEFGY abihCY . vIEANA
FAEA-CH~-Tu/83d #a 1L 2P5, FROM INTUGNATLONAL CONF e NCE L8 NUCLL AR PUBLA ARG (T35 Fucl CYCLLG AL abu=uce
ALSTHL Ay MaY 203, 1617

Ih AN ATTeMBT 10 TIACE Tol OLVELUPMENT UF InTENNATICHRAL RELATIUNS: FRLM Tre Fuint UF Vies WF NuN-

ORUL P EHATION AD SAFLGUARDS THREE MAIN PERTUUS ANE OISTINGULISHEUs THLLE *Poewicus® AME LSEC mERc
TU BORNTEFY POLICY TRENUS, oMl mAVE GRAJUALLY EVILVID AND #miCH ALL WUN I PAxALLELs Tu Fukd
TOULETHES @maT Ok 4IGnT TAKE TG 6L Tril PRe ST A cOUARUS AND NUN-PRL (P LA TIUN koolWME. The

PRE AT SAFEGUAADS MEGIME < Ih THE BENGE UF Trc CINCUMGTAICES LEAUING Tu TrL AQPL IcATIUN oF
SAFLOGUAROUS s THEls SCUET s URJECTIVE: CUVEHALE « UURATILN = 1S NGT YOT (HARACTERIZLL oFf A WM MUUS
APBROALH BUT WAFHL R THE COo—ERISTENCE UF SAF CUUARDS CLMEPTae ANUG LUNSLIUENTLY AwnlEMENTS, enlon
UIFFEN SUNSFANTIALL Y,

AVAILAGILITY = URI™NGs INCes Polie BUK 431, NES YURK, NeVe wore

PLAFEGUASRD G NIKLEAR PATLHIAL & LEGALESTIICS ¢ PRULIFERATILR & NEVILS

128501
MHLEICME R e ¢ SHARPE on
TRl CUSATUM SAFLGUARDS SYSTEM AS A RLGILNAL CUNTROL aYsTes
LURAT ™ SAFEGUARLS DIRCCTUNAT €, LUXENBCUNG
TALA- LN -Ju/ass o, VO PES e FROM INTERNATICAAM. CUNF ERENCE EN WULLE AN PueN ARG IT3 FUEL CYLLE; SAL{BURG.
AUGTY 31 A. MAY 2-13, 977

THE EURATUM LAFEGUARD S SYLTEM ~ uy wrilG A RCGICHAL CONTHOL UF RuthLcAnw MAT wiAL elTmih Tre
EUMOPE AN COMMUNITY 15 EXEMCISLO MAS UNDLAGUNE NE® OF vE LUPYE AT 50 Tre RIoMT s AND LUL TUATY 0K
GEVOLVING UPON THE COMMISSICN OF TrE EUSUPCAN COMMUNITIES FUR SAFEGUANUS AKL ANMALYSEU ANU Tre
HELATIONGHER vla-A=VvIS TAEA UNUES NPT A5 A RELICNAL STYSTEM F CONNUL Lo cxAdAINEL o e N A
DESCRIPTIONS MHC GIVEN OF Tt INITIAL PHASES OF Tre IMo EdenTATIUN UF Trie 1970 AGREEPEANT EETaceh
MVEN MEmMGLA STATES IN THE CUMMUNITY: EUNATLR ANC LAEA olTH RLGAKY TG e PRUCE 53 INe Alu
FRANSMELS OGN (F DATA ANO THE INITIAL INSPCCTIGN ACTINVETIE 5o

AVALLAILITY = UN,Mds INCos Pale BOR 433, MES TUMK, NoY, ole

SRAFEGUAROS s NUCLEAK MATERIAL ¢ CUNTHRUL SYSTE® & SUNVEILLANCL PRUGKAM & LTATE PHUsHAM ¢ ReCulsl IUN ¢ TAEA o
SHE AU ATION, TAEA

1ia542
EKENNEOY MT & LYUN M
ASGUNANCE OF THE EFFCLCTIVENESS UF SMFEGUARDS IN LIt OF TREIR GosJeCTivESs
US NRIC » US ERDA
TALA-CN-SG/816 o, 13 PPy FROM INTERNATIONAL CONFERENCE ON NULLZ AN PUSER AN 1T Fuci CYCLE: SALZELHGs
AUnTula, MAY 2o 13, 1877

THES BRIEF SUNVEY will UESCRIBE +ND EXAMINE TH: NATURE OF THL UsSe SAFLGUANUS SYSTENS, i1 el
CUNSIVEN HOW IThL Usae 15 OHGANLED TC DEVELIP ANC APPLY SAFEGUANLS AND SO4ML Me THUL 3 AND
FEOMNIGULS FOR ASSESSING THE EFFELCTIVENCSS OF SAFLOGLARUS SYSTLMS. FINALLY . THE MEANS FUK
ORINGING THE Uese KAORLEDGE TU Ths ATTENT ILN UF OFFER NATIUNS THAT ARE SEMILARLY CUNCERNED BluL
¥ OI5CUSSED.

AVAILABILITY « UNIPUE, INCoy Pole BOX 430: NEW YORK, NaYe 106016

SSAFEGUANDS s NUCLEAR MATEALAL ¢ SSYSTEM DESCRIPTIUN ¢ UNITCD STATLS ¢ PROTCCT IUN aYSTeM ¢ REGULATION ¢
ANALYTICAL TECHNIQUE ¢ ANALYTICAL ™MODEL

128872
IMAL ™
THE BOLE OF LALA SAFEGIAKDS IN CUNNECT ILN wiTH NUGLEAR THADE
THE JATAN ATUMILC PUNER (Les TOKYUs JAPAN
TAFA-CN=307157 o, 16 PP%. FRUM INTERNATIONAL CUONFERLNCE Ch NULLEAR PUstM AND 1735 Fucl LYCLE: SALLSURG.
AUSTRTEA, MAY 213, 1927

TLOMNGL OGY TRANSFEN BETWEEN NATIUNS 15 UNE OF THE MAJGR NEW PRUDLENS OF OUK TIME, ANC NUCLEAG
TRAGE 45 A TYPICAL EXAMPLE: IALA SAFEGUANDS 15 AN INSTHUMENT TO ASSUNE THAT THe THAASFER FON THE
PURPULE UF MEETING THL GLOBAL SOCIAL NELOS ®OULD ACT RESWLT IN MISUSE OF TECHNOLGGY . THIS
GENERAL PROSLES CANNOUT BE SOLVEC JUST BY INSTITUTING TECHNICAL OR PRUCEDURAL McARS. whAT IS
NELUED TU MAKE [AEA SAFEGUARDS EFFECTIVE AND MEANIAGFUL I TOMORRUW'S SURLD 15 THE BASIC wiSous
WHECH APPRECTATES NUCLEAR PROLIFERATION AS A PANT OF MOME WEMLHAL PRCBLEM.

AVAILABILETY = WslPUB, INCe: Pole BOX @33, NEW YORA. NeY. LO0OLG
PSAFEGUARDS s NUCLEAR MATEHIAL * SIAEA ¢ REGUATION: IALA ¢ INTCRNATIONAL ¢ BENEFICIAL USE, COMMERC AL ¢
SOCTU/PILOSOPHTCAL CUNS TCERATICN & PROL IFERAT TLN

1daany
ANDERSUN AR
CONTRIBUTIUN OF THE *SAFEGUARDED" TO THE DEVELUPNENT UF SAFEGUARLS
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12887 S LNt Nl (e
JMALA, ALWE nAdelLL
TACA-CN-36710 ¢ 20 PO, FRLM IBTLANATLUNAL COUNFLAENCE LA NWLLCAR Pusth AND 0Ts Furlk CYCLEd SALcbLRuy
AUSTHIA, MAY =48 19217

Tris PASER 15 COMCEMNED SULELY wilo An CRAMINATIUN UF Ire TeOaniCAL COnTrisullum emicn PAL Drei
MALE BY HUCLEAR Uk GANTZAT IUNS ANU MEMOLK STATES. tefs THUIE ot ihe SAFCLUARDEU s TL TRE UevELLPMENT
GF I LUNTROL AMUCFOURES oY THE SAFCGUARDE vu AUTHLkITY, I 0 CulnGe I 15 PARTLY AN FiaTinic
MUV IER OUT ALSO EMMMALISES Tre CONTEINUING NATURL OF Tolo CULLAULHATION AND TUCATIF ILS ARcas ur
BOTENTIAL WP LRTANCE FIw The FUTumE.

AVATLAS R IT UnIPUds INCaes Falle BLUK G23s Mo m YTURK, NeVe Iwote

SHAF L LUARODS . NUCLEAR MATERTAL & INTOURNATIONAL ¢ OHLVIEE ¢ JALA ¢ ML ALUREHMENT ¢ Teale NMuNIESINLLTIVE
STATEGTICAL ANALYSLS ¢ KECUNDS

Hesieo
GUNDY M ¢ KEENY SM ¢ ASKAHARLEN 5 ¢ KAYSEN C
NUCLEAR PUwlH I35UES A4D CHOGICES
THE Ml TRT Cumr,
A1A AN, BUBC. LY BALLEING PUBLISHING Cuse CAMBRIOLG s MAGD es SFUNIURED EY ThE Fund FUUNUAT IUN. 4927

OHESENTS THE KLSJILTS CF A TEAR LOAG STUDY UF THE CLBATE UViR NUALEAR PLet M §55ULS SPLASCUREY &Y Tre
F IR0 FUUNUATICN GRAKRT Tu THe i Tee CORP, MITRE PRUvIDEYD ADMINISTHAT Ive SurPurl Tu The &l M Yuews
OF Taet WANEL. THE NUGLEAK ENERGY POLICY STUlY GROUF s w0 b nE ASILMELLL Ty PLRFuss Tre STuOr.

THE GROUW SUULRT Tu ODEVELGH A FRAMESCHK FUN ALSESLING TrHE DIFFICAT PrudicMs NELATIN TU AMUGLCA®
PUMER MU BEFURC THL Uess GOVT. 15505 CONSLOLRED wEFRE: Tre HEPROLESS NG ANU HelTolt UH
PLUTENI UM THe SREEOLH RUALTOK PROGHRAM, TrHe MANAGEMENT OF NUCLEAN wASTES: Tre cAFANSIUN
URAMIUM EaMICHs NT CAFACTIY, ANU THE CAPURT W AUCLEAR TECHAUL UGY ANU WATOwWIAL S e  MAJUK aLCTHuNo
OF Tt BOOK ARE ENTITULEDZ  ENERGY ECONUMICS AND SUPPLY, MeAL Tite LNVIRUNMENT . ARD SAFETY. NUCLE A&
PROUIFERATION AND TeReOwnl 3M; AND I55UES FuM CECISION,

SNPUNLH, SAFETY OF ¢ SAFETY PRINCIPLES AND PHILL W UPHY & FLEL MLUYLLE ¢ FUEL mLPRLCLOSING ¢ sAsTL PARAGLMenT »
EAPANGIUN & ENNTCAMENT FACTLITY & ECONCMICS & CNVIRONMENTAL QUALTTY & PROUIFEXRATIUN ¢ SADCTAGE # SAFCuLARUS.
NUCLEAR MATLHIAM ¢ ON-PLOER FURECAST ¢ REACTONR, DREEULR ¢ ATMUSPHERIC CIFFLI LN ¢+ PLUTLNIUN

1asie
ATOMIC ENERGY LA® = SlILTOuRAPY AND SCURCES
RAS VPG, PU . IN GERMANY BY INST. FUR VOLKERRLOMT DUW UNIVERSEITAT QUTTINGLAL 1970 (LIGRARY UF (UNGROSS
CATALUG BI-a873%)

THES BIB LUGIAPHY PRESENTS CITATIONS PERTAINING TU RAGIATION PRUTECTILN, ENVIRUNMENTAL PROTLCT LuN,
BEACTOR SAFETY, SAFEGUARDS. THANSPORTATION AND HANDL ING OF NULLEAR MATERIAL . L TCa Tre S0
CITATIONS CONCEAN HEGULATIONS: oulDESs ANU LARS FUR 52 CCUNTRIES FRUM ARGENT <A TU YUGLSLAVIA
CONCERNING ML ASPECTS OF NUCLEAR POWER.

SLAN ¢ HLGULATION # GUIDE & SINTERMATICAAL ¢ SN-PUNEN. SAFETY UF ¢ ENVINUNMENTZL Guac ITY ¢ TRANSPURTATL U Al
MANDL ENG ¢ SAFEGUARDS, NUCLE AR MATEWIAL ¢ RADIATIUN SAFCTY AND LOATRCL

123743

CHOREMAN
SAFFGUARDS PERSPLCTIVES AN EXPWESS IUN OF INDUSTRY® S RESPUNSIGILITILS AND ViEws
ERNON NIKLEAR LU ENCes DELLEVYUE . BASH.

S OPES. e INGT. NUCLEAK MATELIALS MANAGEMENT.: ViLl)s PP, 42-46 SUbMLK 15706)
INDUSTRY CAN PROVIODE EFFECTIVE,: ADEGUATE AND CREDIGLE SAFEGUARUS Fus PLUTUNIUA EVEN TO INCLWING
IF NCCESSARY PROTECTION AGAENST THE EXTROME THROAT OF ATTACK oF A stil-THRAINEU ANO SELL-EWIPPED
PARAMILLI TAQY FOUNCE: [INOUSTRY HAS THE EXPENRIENCE AND SELF-INTENLST FUR Ine TASK OF
IMPLEMENTATION, #E MIST REMINDG OURSELWES UF THE INTLENATICAAL NATUKE OF Tht SAFEGUANDS PRUULEM.
® FNOUSSE CXTHADADINAKY SECUNITY MEASURES IN ASSOCIATION wiTr CUNCENTRATED PLUTONIUM ANO HIGHLY
ENRTOCHED URANT UM,

SAFLOGUARDS s NUCLEAN MATERIAL & SeCuURITY & PLLTUNTUM # Fuel CYCLE ¢ LEGALISTICS

123148
NUCLEAR MATENTAL 5 MANAGEMENT AND SAFEGULARDS SYSTim
ODAK RIDGE GASEOUS OIFFUSION PLANT . TENN,
K/CS0/TM-4 ¢y B2 PPS, FlGSe OCY. 1978

THE NUCLEAR MATEZIALS MANAGEMENT AND SAFLGUAHDS SYSTEM (NMMSS) 1S THE NATIONAL DATA BASE AN
INFONMATION SUPPORT SYSTEN ON NUCLEAR MATERIALS COATRULLEL wY THE UNITED STATES GuvERNMENT. Ik
SYSTEM ENCOMPASSES Tre NUCLEAR RESEARCH: DEVELUPMENT, ANU PRUDULTICN PRUGRANS OF ThHE FEUERAL
GOVERNMENT ¢ THE PRIVATE NUCLEAR PROGHAMS SUCJELT TCO FEDENAL REGULATIONSs ANO THE FUREIGN NUCLLAR
PHROGHRANMS UNOER INTERNATIONAL AGREEMENTS FUR COOPERATION. LT CPERATLES wiTh A CENIRAL DATA BAsc
AND INTERACTING CUMMUNICAT TONS @ ITH MANY NUGLEANR FACILITIES AND i Tn T0€E HEAUQUARTERS, FILELL. AN
HEGIONAL OFFICES UF THE ENENGY KESEARLH AND CEVELCFMENT AOMINISTRATION (ERUDA) ANU ThHE NUCLEAR
REGULATORY COMMISS ION (NRC) .

AVAILASE.ITY ~ NATIONAL TECHNICAL INFORPATICON SERVICE: Us Se OEPAMTMENT OF COMMERCEs SPRINGFIELU. VAL <delol
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12)inn SCUNT INIE e

PAFL S JAkIN. NMALEAK SATELIAL » ACENCYs ERLA ¢ UATA CACECTION & JATA FRuck 25ie ¢ MATumiAL

V22140
MAGTE N AN
UaBie FUHUAL sh st iNGTUN
UNOA-To/il2e %e 120 PPas 3 TABse 42 FluSs SEPI. 1920

SETARLG Tt INTEQRELATIONG IR ABCAG ALl GF THE MROGKAM ELEAENTS AND TASR . o6 mmiund IN THe
CRATHUNAL AN FUE B NG HESCARCHs DL VELUPMENT 5 ANG UEMCNSTRAT [CN® (Ewud 7o-1 0 SAFEGUARDS
SECTRIUNG UF APPUMRIATE LWV IRONMENTAL [MPACT STATCMENTS, ANy GIHLK GWUA PuolicAllUNSe THIS ML AN
BEMVESG AS A BASIS FLr ALL D55 SAFLOUANDS AND SECURITY ACTIVITIES. THE PLAN InCLUUES A UACKGRJIUNG
BECTILN = arlihn LONTAING & U9 IEr wISTORY OF Fel Ut vELUPMENT OF MuCLc MW 2AF LUUANLS AN Selusity
ALTIVITY ANU & STATEMENT GF The CAIECT IVES UF THE PRUGHAM - AND A VESARIPTEUN UF THE CUkmenT
STATUS Wb DUMISTIL ANG INTERNATICKAL SAFFLUARUS ANC SECURITY ACTIVEITIES.s THe cSS5LNCE GF TRE AN
IS A UETAILLD Daui il IOnN OF THE CURNENT AN PLANNED MRUGHAM O 5ioN Ahu OEVEL UPMENT ANy

UMEMAT LU AL T AGA S,

AVATLARILITY ~ NATIONAL TECHNICAL INPUHMAT [ON SERVICES Ue Se DEVARTMENT CaMMEsiL e SPRINGFLELLY VAL «llwi

AGENCY: LROA ¢ SOLAFEULANU S e NULLEAN WATERIAL & HEVIE® & SCUIUE ¢ IRTLRAATIONL ¢ UNETLU STATLS ¢ JACUUS

12e000
Ve B NUCLEAR Muslk EAPURT ACTIVIFIES. FINAL €NV INUNMENTAL STATEAENT. Wuke 2 ~ APPENOILL S ARL CLMMENT Lol lens

UsBe CHOA. @ASHMINGION
ERUA-ISOLIVILd ) # L1 3E PPL, APHIL 1970

CONTAING APPINOLLES TOU Wille Lo AFPENDIR A HOPWINTS AGHEEMcNTS BETEEEN THe Usae AND ALSTRIA, LAtA
ANU AUGENT IvA . “OOENGIX O HEPH INTS ENVIRUNGENTAL SUNVETYS UN URAMI UM MINING ANU RELLINGS
ARPENIEE C QEPRINT G SEVERAL ITENS RELATED Tu THE SAFEGUAKOING UF NUCLLAR MATENIAL. APFENDE R o
HEPWINT S SeCTIGHS UN TECHONGLGGEICAL ALTEMNATI VES . HELATLY LHUA PRLONANL ¢ ARG NUN-Uess NULLE AR
SUPPLIEH CACACILITY, APPENDIR & WEPRINTS 33 LETTENS OF PubelIC CUMMENT. APPENDIX F CUNTAINS
MATEWIAL ON THE GLUBAL LFFECTS OF NUCLEAR Pusts AND AN TAEA ACTIVITIES CONCENNED ®iTh MUCL e AR
SAFETY AND eNVIHONMENTAL PROTECT ION,.

AVALRGELLTY = NATIONAL TECHMNICAL INFUNPATION SERVICE: Ue 5o CEPANTMENT UF CUMMENCEe 5PN INGHIELUs VA il

CHTATOMINT s ENVIRUNMENTAL ¢ REACTUR PUBER ¢ COST ScNCFIT + ECUNCMICS ¢ EAVIRUNMONT ¢ MINING ¢ SFUEL LYiLe
BN aMEnT FACILITY & FAGKICATION ¢ FUEL ELEMUNTL ¢ wASTE MANAGEMENT ¢ PUSER PLANT, NUCLLAK + IRANSPURTATIUN
AdD HANUL (v ¢ UEVELO?P ING CUUNTRIES ¢ JACDOBS ¢ SAF FGUARDS ¢« NUCLE AN MATERIAL

2iemn
HO5S L
MO® TATOMS FOR PEACE® SECANME AUMGS FUM SALE
1& 9950 THFE NEw YOMK TLM 5 MAGAZINE s QEC. S, 1970

ATUMIC BOMAS (CRUDE ONES LIKE THE FIRST ONES) ARL THE THREAT, THEY ARC NOT CIFFILULT TOU MAKEs Fum
A COUNTRY ®iTH JEVELOPING INDUSTRIAL CAPACITY ANG PLUTUMIUM. The PLLTONIUM CAN BE UBTAINED FHGN
STENT FUEL FROM NUCLEAR REACTURS: CCUNTRIE S THAT COLLD DETUNATE A BCME IN 3 YEARS ARE CANACA.
ISHAEL s ITALY, JAPAN, Se AFRICA, SPAIN, SEEUEN, SR ITLERLANG o AND THATLAND, ExTRACTICN OF
PLUTONIUM FROM SPENT FULL REUUIRES A SMALL-SCALE HEFRLCCSSING PLANT (510 Tu 350 MILLIUND sHiCH
COULD PRUDAMLY JE JROUGHT FROM FRANCE OR @651 LCRMANY. INOIA WAS FOLLU®ED THE TRALL DESCRIEED
ABOVE: BUILT A S0MU AND DETONATLD IT. ALSU OISCUSSEC ARE INTERNAT IUNAL SAFEGUANDS. ATUMS Fuk
PLACE: NUN-PROLIFERATION, BRAZIL®S PUNCHASL UF REACTONS ANU A URANIUF ENRICHMENT PLANT FHOM 6T
GIRMANY, AND ThH: FRENCH-PAKISTANT REPRUCESS ING OEAL WMILH SOULD MAVE MADE BuMs PROJLLTLON
PUSSIBLE FOR PACTSTAN.

PLUTONI UM ¢ FUsER PLANT . NUCLEAR ¢ PROL IFERAT ION & NUCLEAN OLTUNATION & FUEL REPRUCESSING ¢ SAFEGUARUS .
NUCLEAR MATEHT AL

121087
NUCLEAR ENERGY AND NATIONAL SECumITY
COMMITTILE FOR ECUNOMIC DE VELUPME N T
AT PPS, 2 FIGS. SEPT. 1976

PHESENTS THE FINJINGS OF A STUDY &Y THE COMMITTEE FOR ECONUMIC DEVELUPMENT (CEL) wHiICH IS A
NONPRUFIT s 4ONP BT ISAN HESEARCH ANO EDOUCATIONAL ORGANIZATIONe THIS STUOY CAAMINES TrE ROLE OF
TAE UNITED STATCS IN THE SAFE ARC CONTROLLED DEVELCFMcNT OF NUCGLEAN PUBEM UN A SUKLO-BIOE BASES
AND IN SAFEGUARDING THE NUCLEAR POWLR INDUSTRY THRLLGH LAPGRT COATAOLS. IMPROVEG INSPECT ION. ANU
IN ML TINATIOMAL CONTROL OF OANGEROUS VJUCLEAR MATERIALSe THE PURPOSE OF Inis CEU STUODY is w
EAPLOME wAYS TO PREVENT OW AT LEAST SLUW THe SPREAD OF INOIVIOUAL NATIUNAL CAPABILITIES TO
PRODUCE NUCLEAR EXPLOSIVES WHILE STILL MEETING THE wORLO®S CNEMGY NEEDSe CEO COMCLUDES THE ONLY
UITION FOR THE JsSe §5 TO CONFIME TG PARTICIPATE ANG TU CRERCISE INFLUENCE AND LEAOERSHIP IN THC

NUCLEAR wosLD -
AVATCASILITY ~ COMMITTCE FOR ECONOMIC DEVELOPMENT, 477 MAC ISUN AVEes NEW YURK, No¥e 10022

N-PUREH. SAFLTY OF ¢ SSAFEGUAKRDS: NUCLEAR MATERIAL ¢ SAFETY PRINCIPLES AND PHILOSUPHY ¢ SFRGLIFERATIUN »
SECURETY » GROWTWDE vILUPNENT
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12aavd
Crlng %)
MERED JAIDE F UL ALS_ SsMi wl = GLUME, PRLLECURES An) LAFEOULE Fuw LeNer il eviaunminial (AP A80T LlATeMand
Cmifermia F o INTEALS CAloeNGanG ACTIunS
e b WACLE AR L LOLAT LEY MR a5 e eAGHINGTUN
W LIPS e, s MW ae Niws Ly 1wl

ates

I THeE MAY 8. A975 FEUCHAL WeEsl3lal (ed Fale 20ai8g) s THL dnt muuueSTEs Pudiis CLMMehT CN Tre

PP AEL T OF ARLCEOUNES FLuN GECTaIUNG “ELAT Lie TU @I0E~SLALL bt WF Mlacw UlioL Furl dx Liend
SATLN NUCL EAR Pl w W AL T se AN URULH TU FULUS ATTEATICS o The SAuaw creVanda W fre wlliasiune
BT @lui. BAVE T ) “AREs NHC afATEG KT MOVEsTuwal viess e Tmal NoTices  AF Ik A Cabefil Kevice
UF OALL CUMMIMTS o VIR SED On B 1s wAY B0m owavialUNAL Vike3e ARC Ay el cxdines Tral Tme subaetl wr
Sluc"SLALL USE Ur AIKeC ORIUE Fubl 1w Tog LionT aATel Pustw HEAL TGN Fube L¥lan Hedulsmes A Fule
Anal Sadcil UF SAFE JLANUS La3UEs ocFOee (T5 Jbcialun Iy waoee AT Ire sAsc Tid s Awe Firwy

L BEYES THAT IF Jo L Tod NATIOUNAL Infideal Tu eaPeolTe tame OLCIGILA-FAKIRG PRULCESS TL Tl
EATENT CONBESTE MY @il S0UNG AU FULL EAAMISATION OF The dseuc e

AVALLRQILITY = WATIGUWAL TLOMNICAL (FOREMATILN SenviCL s Us 3o ULPARTMLNT b CuMdonCos ardiuubitloe v coluld

SRLE ALYy NAC & FUbie MICLLAK & SAIKED URIDE ¢ SAFETY SvALUATICH ¢ SAFETY PRIBCEPLLS AN PollLcirny ¢
SHAT L SUANISe NULLLAM AATENTAL ¢ PuocllC wELATE NG

Lediel
M BUPPURTS CeuA BN SAIEVING e iTon
b Ve NUCLLAY beS, 150100 voe 85 (UCT. IS70)

Fre OFF ICE UF ma dALEmENRT AND wubGl! LECIDED TG wu ALuNG @l T e el Siln JF ciua T0 TasL Lk Tre
THAN M UR TATIUN JF STRATEGIC SUARTETILS OF SPECIAL AUCLLAKN SMATLWIAL (ond) FruM Tre Civilian
NULLEAN PG A, SAM ELUNG & CIVILIAN SHIVPInG CONTRALCTUR . uPkCsew Tris Crance s oul cabenliawcy
DECIOLS TU oMM tils WRusITIUN AFTEe Trl3 FINJING: ARU INUECATED TRAT e suuy Lol Tne vARiLus
AGENCILS INVIL VLD TU ARGUL WuT Fre (S50 5 OF *INCHEABED acCuRITTY® ARU *Llal WIFedT ivenesse

STAANGPURTATIUN AND A GUL ING * SPECTM NUCLEAR MATORIAL * SAFEwUARUSs NLLLEAS AATomialL ¢ Selumidy

1daot0
wUulseyY en
CUNDETIONG APPLYING TO AULGTHAL AN UNMANIUN CaPUnT 5 = SAFEWLARUL Lk TuaT TLns Weuns w1
AUSTAAL LAN ATUMIC ONERLY CoMMissiuN
PO L. ATUMIL ENERLY e AUSTAALTLA: L9020 PP L =7 (APHIL IvTe)

Trl 5 PAREN DEF INc s TeU SAFCUUANDS REGIMES . wab APPLYIAG TU CLUNTRIES Suln A3 AUGTHALIA ariCn Axe
PARTY T THE TACATY N NUN-PHULIFLRATIUN OF NUGLEAR stAdU s INF Tl The ulntd Ty InUse eniln ance
HAT PARTIE S. Tl AFPLICATION OF SAFcuUAROS AND ToE Wikt oF Tre InTomnATl TunAL ATUMEC emenoY
AGENCY (ITAEA) A4l ARILFLY CEPLAINCO e AUGTHALIA'S COLIGATIGAS Uhuek Tre NPT ang THlSe STemwing
FUUM S/ CIFIC Lot RTAK INGs TO THE TAEA ASE STATED. THE LATTEN MEJUING AuaTrALLA TU ENBUKE THal
NUN-NMUCL LA BLASONS STATE S MUl PAKTY Tu Tre NPT GEVE ASounAMES TRAT AuslwALTAN unANIUM eill wuT
UE UBED FOR THE MANUFACTURE UF AUCLEMK CXPLISIVES ANU THAT THL Y sili Pewdil vERIFICATION uY Tnc
TALA.

AULTRALTA ¢ LALA ¢ VRGLIFLRATIUN ¢ SAFEGUARUS. NULLEAR MA TERIAL

Tivaca
FLusEas O
CH) A aARNING IN BR1ETAING  Gu SLUS UN AUCLEAN PUREX ANC (2) A sATLRDUG'S View
G PRS. BULLETIN F TrE ATuMic SCienTials. 3201000, PP, 22-27 (e 1970)

IN A M PORT onlCrm Ll OF STUOIED CAREFULLY UN LUTH SI0ES UF THE ATLANTIC, oRITAIN' S RUYAL
COMMISSEON ON CAVINUNMENTAL POLLLTIEN HAS CAULTIONEL AGAINST THE rASTY JtvelurMment UF NUCLEAR

Pose R, 1T AUUNOEL A NUTE UF SARNING IN THE ARLAS GF PLUTUNIUM SAFEGUARUS ANU HRALDLCACTIVE wasTc
A NAGEME N T, THO COMMISLION SALD THE ACANODUNMENT UF NUCLEAR PUSEN sdUo oe NelTrex ol 56 NN
JUSTIFIED, AUT A MAIGH COMNITMENT TO FISSIUM PUBES AND A PLUTONIUN B0 © MY SHUULL JE POSTPUMY AS
LUNG A5 PUSSTELCe The FINST ARTIWE PRESENTS MIG  1GHTS FRUM THE Cun INT S CUNCLLSIONS AN
ML LCUMMENOATIONS, THE SECuND ARTICLE 15 AOAPTED FAalm A TALK PRESENTEC BY Siw ORiIAN FLUSERS ehy
WAL RESPUNSIBLE FUM ThE WevudT FAOM TrE RUYAL COMMISSION AT A CONFERENLE M LUNDON REGARLCING
BOLTAIN'G NUCLEAM POWEN INIUBTRY,

PLUTONIUM & UNITED KINGDUN ¢ SASTE MANAGEMENT ¢ SAFLGUANUS . NUCLEAKR MATERIAL * GHRUSTH/LEVELLPMENT ¢ INLUSTnY,
NUCLEAR & SECURITY & Fuel MEOYCLE

119206
PALFNEY JG
NUCLEAR CRPNTS AND NONPROL IFERATIOUN STRATEGY
COLUMELA UNIVERSITY
2R PPS. PPL 129564 GCIK PUBLISHED 8Y FRENTICE-MALL INCes EMGLEWUUL CLIFFS: Mades iv7e

CHAPTER 5 OF TrE BOOK "THE NUCLEAN PUBER CONTROVERSY® IS A TREATMENT GF Tee INTEWMATICNAL ASFECTS
OF THE FAOBLEN @1TH PHINARY EMPHASLES UPUN THE STTUATION OF IHE UNITED STATES AS AN ACTUAL WK
POTENT IAL EXPURTER OF TECHNOLOGY, THE AUTHOR TREATS IN OETAIL THE PRUBLE ¢ F CUN RELATICNS wilr
PARTICULAN MEFENENCE TO THE PUSSIBICITIES UF JUINT ANU UNILATERAL ACTIUN TO PREVENT e EXPLRT WF



14

Vivdoe ooaaTing e
TLOMNULUGY HE NG ACCUMPANIED BY NALLAR Pauc drHAaTiCh,

PRI FCRATIGA ¢ TEWLHAGLUGY ¢ SAFCGUAMUYS ¢ NUCLEAK MATEWIAL ¢ LACA & FUll mePmuccasine & PLUTUNILE & & ivcioimen |l
FAaC Ty

Lhwenn
SAF LOUAND ENFUILEMENT dek JED
G UES e NUCLEAR INIUSTRE, 23870 #P. 3 LJAY L1276}

APEAREA 5 UF THE FumuM® s I AlEANATICNAL CUNFEMLNGE (N URANIUG Chmiorment vulitw uniCin FALIILS
MELATIVE TU SAFLGUAMDS e MYHON KRATZERs JLPUTY ASSESTANT LeoHE TARY Lk STATG, LAlLs 01 s
ABSULUTCLY S8 dTEAL THAT ol CHEATE AN JAMILTACALR £ PrEsudr T lun TOAT VioLATiuks oF SAb L wLANIS-~
T DEVERSEON OF WUCLEAY AATLHIAL COMMITTED TO MeACERLL Lak--alil IN FALT ue ridLusiy ©F GellK,
EFPECTIVE SANCIIUNG APPLICD of The 80RO CUAMUNEITY AS A SULE®s Ttk LiiFcheim e CUNCENTRATLE uh
FOUSUE S wENTAINE 66 1O URSETTLLU PRUnlins UF JNANIUA ENRICHMEnT PanT ICulL Ane Y UniTLD sTATLS
UNSETTLLY POL ICH .

UHANE M ¢ ENATLHAENT FACILITY ¢ SAFLWUARIS « mUCLEAM 4ATEATAM. ¢ PrULIFERAT Lun

(IR PP
e e MALEAN LAPLNT FlilLYy
ATOMELC INDUSTHIAL FUALY INCor @AMINGTCN, UaCa
D RS ALY PUBITIUN FASEky LY Zie 1976

Tt ATUMIC THOLSTREIAL # ONUM® S CUBBITTEE UN NULLEAN EARLKT SULILY A3 elli As Tre wuCLEANM IMLUSTHY
AS A emLE sl RLA Y SUPHUNTS Tre LUNG=STANIENG UNLTRU STATES PULICY Tu LIeIT Tre ARCLIPERATICN F
NUCLEAR @i APONS.  JsSe POLICY UEPENUS OGN THAEE INT ERLUCK ING FUNUARENTAL 27 Fin o TU we Tano
WUCLEAR @EAPON ZHLL IFERATIUNG SECONDs TU Puuvive ACEGUATE ASSUNARCE THAT NATIC «5 @il PAVE Micaa
TU NWKLCAR FUEL ANU A MEANS UF CISPUSING GUF SPENT FUBL S AND Trisle TU SusPumi A viAukE ANY
LUMBETITIVE € APIHT PRUGKAM [N URUENR TU INFLUENCE TRE AMUCLcAR PULICICS oF JTk < wal Tuhse Uess
LLADESSHIR IN ATTAINING THESE UBJLCTIVES elil ot NFANCED OF CUNTINGED CUUPE RATIGN 81'm LTreh
RATIONS 1N THE DeVvELOVMENT OF NUCLEAR PUSLH UNUEN APPROPEIATE SAFCGUAKUS »

AVAILARELITY = ATOMIC INOUSTHIAL FURUM LdCes PUBLIC AFFAIRS © INGCHRMATICN PRuoHAN, o/5 PARK AVEMGE Suulie sed
YOMK, MY 10016

PR IFEMAT Liay ¢ HEQULAT IuMe FEUERAL & FUEL » NUCLEAR ¢ "UEL REFNUCESSING ¢ INIUSTHY . RUCLLAN ¢ SAFEwwARUSS
NMUCLT AN MATL M AL

Lis2on
GHAET ENVIRUNMENT AL STATEMENT ON THE TRANSFORTATION OF RADICACTIVE MATERIAL Y AIN AlD LTHER PLLES
Ue e MUCLEAH REGULATONY COMMEISSTUNS wALRINGTLN
HINLa-JA38 o, 376 PPS, B0 TAGS: 23 FIlGSy MARCH 1970 (QUCRE TS PR=-7) 473 (90 Fnu 23080

THLS STATEMENT BAS PREVARED IN CONNECTION @iFr THE MG HE~SVALUATION WF 1T, wai SENT WESLLATECNG
GUVEMNING ATR TUANSPURTATIUN UF RADIUACTIVE MATEWIALS, Tu PRUVIUE SUFFICie T ANALY 31> TU
VETERAMINE THE EFFLCTIVENESS UF THE PHESENT SULES ANU UF PUSSIOLE ALTSHNATE . § TL THOSE NULESe
TrE W PURNT CONSIESTS 0 SEVEN CHAPTERS AND APPRUPHIATE AMFENUILES. The aUddECTs oF Tre CHAPTER S
AR INTROOUCT TUNG RE A AT IUNS GUVEANING RADTUACTIVE MATERIALS TRANSHFUNT; HAL UL UGICAL EFFECTL,
FTRANSPUNT LMPACTS UNDER NURMAL CORDITIUNS G UFFECT CF TRANSPURT UNUER ACCIUENT Cemu i TIuns:
ATEMNATIVE ST AdD SECURITY ANU SAFEGULAND G

AVAILAGILITY = NRCy OFFICE OF STANDARUS JEVELIPMENT o #AGHINGTUNG Dele U558

STEANSPOATATIUN AND HANDL IG @ AINCRAFT ¢ SAFEGUAROS . NUCLEAR MATEREAL ¢ INUUSTRY & TRANGHURTATIUN ¢ sunm
STATEAENT . ENVIRONMENT AL ¢ HEGULATICNS NRC ¢ AGENCY, NRC ¢ SECWMIETY

Liavoe
VefSe ENERGY WESEARCH ANO VEVELUPHLNT AOMINISIRATIUN FIRST PUBLIC MEETIAG ON A NATIONAL PLAN FUk ENERGY
MESEARCH, ODEVELOUPMEAT AND DEMUNSTRATICN:  ATLANTA: GEORGIA: OCTUUER 204 <1y 1973
Uede ENDA: @ASHINGTOUN
EHDA-36E4=1) +s 75 PPa, FROM 15T REETING (N A NATIONAL PLAN FOR ENERGY MESEANCH. Oc VELUMMENT & Ve MU TRATIONG
ATLANTA: GAse LY 3Ce 1978

T OPURPUSE o THESE MEET INGS 15 TU ACWAINT THE PUBLIC WITH ERUA®S LONG~-TORM CUMPREMENSIVE ENERGY

CAN AND TO ELICET PUBLIC COMMENT. 1T 15 E«0A*S IRTEAT TU INITIATE A MEANINGFUL OIALJGUE wiTh
SUCALS STATE, AND REGIUNAL WRUUPS CONCENNING PARTIICULAR REGIONAL ENENGY ISSUES. AT TrE ATLANIA
MEETING SEVEMAL SPEAKERS CUMMENTED ON THE DEVELOPMENT OF HYORUGEN AS A FUELe UTHER COMMEATS
CONCERNED NUCLEAR SAFEGUANDS . ENVIRCAMENTAL CUNCERNS: AND SAFETY. A STATE RePRESENTAT Ive
GUESTIONED PROLIFERATION

AVATLASECITY = NATIONAL TECHNICAL INFURMATION SEAVICES: Us Se DEPARTMENT UF CUMMENCE: SPRINGF IELUs vA. 22100

AGENCY. FROA & SAFEGUANDS » NUCLEAR MATERIAL ¢ FRULIFENATION ¢ PUSEN PLART, AUCLE AN

IRCETE )
GILINSKY ¥
NHC SAFEGUARUS AND RELATED I55uEs
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[RELES) SLUNT INUE S
e se WILLEAR RLOLGULAT JRY CUMMISHIUN, sASKHINGTUN
B PP 5. NULL e MATER, PAUAGE s 4130 PP, S 16 (JUnE 18 975D

FaBUES PAISED oF Tné NCED FUd NULLEAR SAFLGUARL S AnE DISCusstue LATITING SAFEULUAKLS BrasSubcae
IMPROVEMENT G A0 SE® McAsdMt 3 URMJE® CUNSIOERAT TGN Ahe GIaluasble wumiuae aelumilre AND Tre
HESULT ING EFFCCT Ui CUVIL CloemTieS ARE Dl eSO,

AFL L JARDIS s NUCLEAR WATEWIAL ¢ SSCUNITY o HEGU ATIUN. WL ¢ PUBL IC RELATIUNS

L1890
Aol sl R
TAEA INTEANATIUNAL SAFLGUAKDS ANy Trl WPT REVIES CUNFERE «CE
INTEMMATIUNAL ATUMIC ESERLY Akl Y, viENNA
17 PP Ge N Le MATEH, SANAGE.s (20 PP. 1T7=33 (JUNE 18. 1515)

FHE NUN-PROLIFCRATION TACATY (MPT) AND LT3 ASSUCIATED SAFELUARUS ANE Cialusatde A NPT CLNFERELE
BAG MELU IN GENCVA LN MAY 5 TU J0s 975 AND IT5 DELIUERATIUNG ARE SuMMARI LEvs oiTH Ul SCUSSIONS
UF Te VAKIOUS AMTICILS F Toe TREATY,

TAEA ¢ SAFLGUANDS ¢« NUCLEAR MATLWIAL & PRULIFERATIUN

Wirars
ROTSEY Wb
COMIITIUNG APPLYING TO AUSTHAL AN URANIUM EXPUMTS = SAFEGUARDS UoL IGATIONS Lwotw AP T
AUGTHAL 1AN ATOMIC ENLRLY CUMMISSIuN
AALLZ VA ou 1) VPS5, AUGe 1975

GEFINE > ToU SAFELUANUG WEGEMES . CNE AFPLYING TU CCUNTRIES SULH AS ALSTHALIA erlin ANE PAKRTY TU Tre
TREATY UN NUN-PIUL IFERATIUN JF NUCLEAK #cAPUNG (NPT). THE GTnek TO FrosE eniCn At NUT PART (Es e
THE APPLICATICN OF SAFEGUANUS AND THE RULE OF THE INTERNATIUNAL ATOMIC cNERGY AGENLY ANME omiEFLY
EXPLAINED. AULSIHALIA'S UBLIGATICNS Lot d TAE NPT AND THOSE STEMBING FruM SPcCEFIC UNVERTAR INGS
TO Tre TAEA AGE STATED. THESE GULIGATIUNS LIVE RISE TOU A SET OF MINIMUN CUROLTIUNS APPLYING TU
EXPONTS UF AUSTHALIAN UMANE UM wHaLM VARY ACLOADING TO THE nof STATUS WF Tre IMPURTING CULNTHRIC S

AVAILAGILETY ~ THE ALSTHAL IAN CLMUASSY, SASHINGTUN.: UeCe

AUGTHALIA & SAFEGUANCS: NUCLEAN MATERI AL ¢ SUNANIUM ¢ FAEA

L7598
FAINAL GENERIC ENVIRUAMENT AL STATCMENT ON THE USE OF NECYCLE PLUTONIUM IN #iALD Uskive Ful IN LIGHT sAadew
COBLED REACTURG ~ MEA Ths SAFLTY ANU EAVIRCNMENT. viLUME S
e Se MULL AN REGULATCRY CONMISSIUNG wsASKINGTUN
NURE G- 97020 VUL «5) ¢ AMPROK. 425 PP5. FLGS, HEFSe AuLe 1ST0

VOLUMES 2 THFOUGY & CUNTAIN THe BUOY OF Tk STATEMcAT. THIS VOLUNE PRESLATS Pudi iC CLMMenTS AND
NHC HE SPUNSES. TAE TOAT UF SURTY-NINE LETTENS ANE PHESENTEU ALUNG @iTH RESPUNSES FRUM FEUCHAL
STATE ANDO LOCAL AGENCILS: EnNVIRORAMEATAL AND PUULIC INTENEST GRULFS. INOUSTHNY . ANL CUTIZENS.

AVALLADELETY = NATIOMAL TECHNICAL INFORM/T ION SERVICE: Us So DEPARTMENT UF CUMMEARCE s SPRINGFIcLUS VAL celol

SPLUTUNIUM & REACTOR, LN ¢ SALOUARDS, NUCLEAR MATERIAL ¢ BIZED GXRIVE & AGENCY o NnC ¢ SFUEL weCYCLE »
STATEMENT . ENVIKONMENT AL & JACOSS

Li734)
FENAL GEMNERIC CNVIROAMCNTAL STATEMENT ON THE USE UF RLCYOLE PLUTUNTUM IN MIAE U UXKIVE FUEL UM LIGHT wATEX
COOLED HEACTUNS ~ HEM TH, SASCTY AND EAVINCAMENT. VOLUME o
Uele NUCL EAM HEGULATORY COMMISSIUN. wASHINGTUN
NUREG=0002EVOL.4) *o 200 PP5, TAuS: FIGS: MG. 1970

VOLUNES & THROUGH & PRESENT THE BOUY OF THE STATEMENT. THIS VULUME PRESENTS CHAPTERS S ThARLUGH
Ble OF @MiCre THE SUBJECTS ANE: SAFEWARDS MEFERENCE; ADVEMSE ENVIMONMENTAL cFFECTS, mITLoATION
UF ADVENSE EFFECTS: ALTEANATIVE DISFCSITIONS OF PLUTONIUN, SHURTZLONG TEnM INPACTS IRREVERSIOLE
AND IRRETHIEVABLE COMMITMENTS OF RESOURCES,: AND ECCMMIC ANALYSES AND CUST-BenNEFIT EALANCING.

AVALILABILETY « NATIONAL TECMNICAL I UNMATICN SEMVICESs Us Se DEPARTHENT UF CUMMERCE s SPHINGFIELUs wAL.  llol

ECUNMUMICS & ®PLUTONIUM ¢ REACTOR, LER ¢ SAFEGUARDS: NUCLEAR MATERIAL & COST GEMEFIT ¢ oMixED CXIDE ¢ Aueniy,
NRL ¢ SFUEL RECYCLE & STATEMENT. ENVIRONMENTAL ¢ JACOUS

Li7540
FINAL GENERIC ENVIROAMENTAL STATCMENT ON THE USE OF RECYCLE PLUTONIUM IN NI AL UXIVE Fuel IM LIGHT eaTeR
COULED REACTONS -~ HEALTH . SAFLTY AND EAVIRONMENT, VOLUME |
Uefe MUCLEAR HEG LATCRY COMMISSIUNG WASHINGTUN
NUREG=J002( VUL, & 125 PPS, Flus, REFS. MGe 1978

THIS VOLUME £S5 | SUMMARY OF Tie ENVIRCNMENTAL STATEMENT. THE oOOY OF The STATUMENT §5 CUNTAINED
IN VOLUMES 2 THAROUGH 4« ALl CHAPTERS OF THE STATEMENT ANE SUNMAKIZED AND IMLUDE THE FOLLOBING
SUBJECTS! BACKGRUUND AND EXPERLENCE wiTH MLUTONIUN, PROJECTEY PU RECYCLE INOUSTRY i ENVINUNMENTAL



16

R L PR AT
EMACT Duk FL T ok 1w Eaenl AT LG OF Py MilPol ci SAFEGUAND s mEF Lrbfie & PrOoAuL. RUVE RS
ENVERNEE ST BF P TS Tl CAmwuT 31 AvOlu ) M ARs Fob WET IGAT Ihe AUVGRGL Bl Bruhmintag whreaTn,
ALTERNATIVE DISPUSIT IuNs OF SLUTONIVM, Lamal TeEnTs OF BeSaumie 5§ ang couhuaie ARAL TSTu k| Cual-
BENCFET GALANGCT e

AVATLAGELTTY = RATIUMAL TOOWICAL INFORMATIGN SENVICL s Lo Se LEPARTMURT W CUWMMEGLL, SPRINCI BbLLe vAs wlibi

CEUNGMICE » oPLUTCNILE o WEACTLH, LUK & FUEL MEMWUCE 39 iNG ¢ SAFE UM UGS e NULLL A 4aTeriaL ¢ RESULRGE s AATURAL ¢
CORE DENEFIT o MIRFG GBI & AGEnGY s WRE % BFUIL WLEVELe ¢ STATEMLNT ¢ ENVIRUNAEnT AL » 274045

L7530
LHCEMAInNG At BECAATCHY CUNTRUL UF AuCLEAN INSTALL AT ICKNS
IRTOHNAT L OnAL ATUMIC Bfk Gy AGENLY . vichea
sVisraumseds v, I3 FPas FROM LTUDY GHLUP MEET 1ee UN REGUL AT NS AND PROUCESWG G S Fn Lot hsin RUCLE Ak
FUGTALLAT IUnsi ATHERAS, GRLELESs VLG 16-20s 1974 (PLELESHE IN Mive 1975)

Tt TERT UF 46 PadL 65 ARL PHESENTLD TO Sudve A WEFLkinG. SATEWIAL UN T ioAL AvPhuaLme s Tu
LACENGING AND R GULATURY CunTuul oF AICLCAR FACTLITIES ARG CN LEGAL AsPECT s wf NulL LAl SAF L wbAnU »
FRUM AN INTEENAT JONAL GTANDAY INT

AVALLASELETY = UNIVUIe INCe s Polle BUR 4334 NL® FLws o wa¥. 1w

SHEGULATION » swivits » LAFLLUARUS . NUCLLAK MATUMEAL & LEGALISTICS & PLaLN FLANT, NULLEAK ¢ SLICERNSING PRuLEas

17598
CHCENG NG AN HEGAATOAY CUNTRUL UF NUC' LAN INSTALLATIUNS
INTLHNATIUNAL ATURIC ENENGY AGENLY s vEDANA
sTI7PGasedl v, PLE PP oy FRUA STUWT RO MecTlou O SLeJL AT N5 AND PRULLUAHLS Fuw LIGENSIMG MUt t A
INSTALLATIONS: ATHENS: GHEECE: JELe 10~200 1978 (PUm ISFHEL b9 Nuve 197%5)

THL TLAT UF Y PAPE RS ANL PRESENTED TC SERvE AL We'( ENCL MATERTAL U TYV LA AVPRIALHLS Tu
LICEM ING A ROGULATURY CONTROL OF NULLEAR FACTLEIT, .5 ANG UN LEGAL ASPECTS W NULLE AW SAFcGuARG.,
FUauM An INTERNATIUNRAL STANDVUENT ,

AVALLARLLITY ~ UNIOUde INCes Pole BUK 433, NES TUNK, Ne¥e LUOIG

PHELULATION ¢ SREVIFE ¢ SAFELUAHUS . MUCLEAR MATCRIAL # LEGALISTICS & wUSER PLANT, NUCLEAN & SLTCLASE NG PWuLiss

PG
VALY AN JE
MUCLEAR JIVESSIONT AN INTEWNATIUNAL PROBLER IN NELD uF AN INTeseATIUNAL SuluTied
B3 PVS. ATUMIC ENERGY AW JOUNNALY K70 00e PP. 179231 (FALL 1575)

AS THE GUARTITIES UF SPECIAL FIASIUNAOLE MATLFIALS USEU IN TrE WUCLEAN PUBLH INULSTHY EnCkRL ASE o
FAE PROBASILE TY Wit BE THAT SUME OF THESE MATCWMEALS sili GC UIVENTED InTu use Fuw AuCLE AR
- ARNS. THUS 15 Tr0 mURIZONTAL PROL IFCRATILN PRUGLEM: Ti15 ARTIGLE UISuuSSEs TME HORLLUNT AL
PROLIFEMATION PROBLEM, ANG EXANIALS FUS LT HAS BEEN MANOLEY THROGUWH INTLHNATILNAL LAS CHANNL' 3o
IT LOOKS AT THE Pululie, THE GrUBING BUML ) PRODUCTICN OF PLUTONILR, AR HO® Tu EMGRCE The
SAFLGUAMDIEING (F Tris “ATEALAL FRLM MILLEAK SEASCHS LSAGE

SAFEGUARDS . NUCLTAR MATENRIAL ¢ LLwALISTICS

Lissan
MOLOREN &
THE NUCLEAR CUNTROVE SSY AND Tt CIMITATIONS UF Ouc I SIUN-MAKING BY CLAPERTS
UNIYTUESITY OF CALIFORNTI A, BEMKELLY
B OPPS. BULLETIN UF TrE ATUMIC SCIENTISTIS. 220300 PP, 400 2 (MARCH 1976)

EAPERTS IN IHE AJCLEAN FIELD ~ IF LAIC ENO TO EnUe THEY®U SEVER HEACH A CONLLUSECN. INGCIVIOLALS
CETH SPLLTALTZED TRAINING In THE NUCLEAR FLELD FALL TU AGHER UN THE ANSRENRS Tu [MPUNTANT
GUESTIONS SuCKH AS THE TURICITY OF PLLTONIUMG Tre SROBABILITY UF REACTUR ACCIDENTS: CR THE exTent
OF DAMAGE s INJURIES: AND DEATHS IF TheME WEME A SERIUUS KEACTUR ACCIUENT ; ANU THE MARAGEMENT uF
RADIOACTIVE wASTES . WHERE GUANTITATIVE ANSOEHR s> AL POSLIGLE s THE ACTUAL MAGNITULE COF DIFFEMENCES
N EXPERT OPIMIONS ARD UFTEN VERY LARGE, WrEN QUANTIFICATION 15 1MPLoSIoLEs SUCH AS PUBER FLANT
SECURITY AND SAFEGUARUS FUR NUCLEAR MATLARIALS. UNLERTAINTIES UF EXPEid UPINIONS I3 OISTUNBING.
THE TUUGHEST CUEST TUNS CANNGT BE SOLVED BY TECHNICAL ENPENTISE. mUe Tu VEAL wilth THe
UNCEHRTAINTIES - WAl Hisks CAN UF ACCEPTED IN EXCHANGE FUM THE GENEF ITS: THESE Gue STIUNS MUST de
ANSUFRED BY TrE PUBL IC UY USE UF PUBL IC REFLERENDUMS SULCHM AS THE CALIFCKMIA INITIATIVE. Tris
AGTICLE 1S BASED IN PART ON THE AUTHLH®*S TELTIMUNY OGN ThRE CAL LFURNIA NUCLE AN SAFEGUANDS
INEYJATIVE PRESENTED LAST NUVEMBEN TC THE STATE OF CALIFUSNIA ASSEMOLY COMMITTLE uN ENENGY ANU
DIMINISHING MATZ R ALS

ACCIOENT & MLUTONIUR & SABOTAGE ¢ SAFEGUARDS: NUCLEAR MATEFRIAL & INOUSTRY, MICLEAR ¢ LEGALISTICS ¢ Pumew
PLANE . NUCLEAR » SECURITY

LiGass
PUBL IC ISSUES IN THE NJUCLEAR FUEL CYoLe
3 PPS, TABS, TRANSACTIONS OF THE AMERICAN NUCLEAR SOCIETY, Vike 2J¢ PP, 243-45 (JUNE 18-18. 19700 (AUSIRALTS
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FEIATLS & il aING v IR IG & PLuTONIUR & URAaius ¢ HOLARLL ANALYLID & CNVIFCHMINT ¢ unANium, NaTumal ¢
BAALTMEL Pusime ALTERIATL ¢ SAFcOUARD e NULLTAL MATEHIAL ¢ A-bLabhy SARLTY uF ¢ FUll GVl

[EEREN
NA LA M
UL AM POwb WOTE TR A TECHWL Ul AL 1o
S PP 23 HEF L. BTOWARICAL ENCINCENENGs T8 (L) e PP S0 47 (TEBe LiZ2€)

WAL NAUE S ATTALKS N LcAs Pusl & ol T LE F SLa Uil aTafiaehts: Tr' nASMeSath wlbubl Liuhtr
COVLS TUANGSURTATICON UF MG b dd MaATEwIA Gy wAZIUACTIVE anale UISP ALy SAULTAGE Y TrHerT,

Tidbiml sMy FUSL WLANGLE a3l Nes O MENIN G, JEWLHAL ACENCIE s iy wiviceio THIS wer it T LISAWRLw
SETM PRULABIL ITY CALL ATV s ahaUMAWL IG5 £ ITHE ROT enauee GE AN ALFISHILN W THE GhAvE
DANGE 3 THE PLUTLHIUA v ok oNOANGE BY @UHELWG AL THE LAVIRKUAMEST T cAUTUALTIVIEY [ aPusURE BY Ax
ANDUBTRY TraT mA S NaT Yl OeMONLTRATES THAT 11 CAN MANULL Trw SUELTAR L. TrREsL 1o A TrubAl rhus
ODE Wb NAT UG THAT G f SLALTURGs INCHZASLD SLOUNETY TU PRLTOCTE ML ant silie woowil vl
LA RT I e MUS SUMMALY | 5e *SUNELY Thi s COUNTHY CARRLT LT SuCr & FrAll TLOmmlLlaer Ueloume &
MAJUE ENLEGY GEUNCEsens’ THE SuUMMAKY OF COMMENTS FROM mpcnmanlCal Enulwesihe MaLaZing I *on,
NADUKM®S AMTICLE DLES HOYT AAVE Tol GEACTIVETLY Uk TEOCRAICAL ACLUNALY USUALL Y Mowuilmes Uy Tnis
MAGATINL o

ALCE W v ACIUTNT . Pauuaaln ITY OF 0 LASGTIALE & SaF L CURK S, NUG t Ax MATCHIAL & on-vomree M LY i v
QU BENT e POeER 1 AT, MUK LLAN ¢ Db T VERBIUY -

tiam?
A e L GEMY UF NOAMLLEr ERATIAN - CUTRLLK Faa 1978-1%80
INTEMNATLONAL ATLMIL ENEs QY AGENCT, viIENNA
& P0L, Pi. -39 Fles 190

AG T Tt CunT il AND GEVELUPMINT OF NUuCLoAh MGy Tel ALl THLMLG Ak LIRLLY TL b FRLLLMIAANTS
B FETY AN TS EQUADLRT SENGL (lske INGLUDT 4G InTownal JONAL SECIRITY) Anu ECunuMIc viAGILITY. ailin
EMPMAGES LN SAFE UAM IS PHYSICAL PRUTECTIUNG ARU REGIUMAL NUCLEAR FUull CeNTwese  InL
CUMPETETIVE ALVANTAGE OF MUCLEAK PUSEN AL AAKKEOL Y IMPELVEY of CALSE WP Toe wisk I8 THE FRicE WK
FRoam Fuibise UwANTUR PHICES ALSU NEANLY QUUED IN 1976775, Cloals mAve FALEN Tu Leds Trean 1va
O THUGE OF QIL-FIalD ELectnic Pusii STATIUNS. PARTLY AS A e Suil UF THlse Moo LRUERS Flw
WULLEAs PLANT 5 wlSe BT 29K FROM GOsouu Mo N 1970 Ty 75,000 Me N 1S7 4. MUeE Ve LBt e FACT M
HAVE TENDLD T stus Duey T wATE UF LRUSTH OF AUCLE AN PUaEw ANC T 5 Nue FUsalbLt TrAT NudLLaw
CAVALITY wlil B_ AL CHNLY 2200000 Ma £V 1280, emiCn il s ADLUT 108 WF TuTAL LeeoIHICAL
PROWR THuN,.

AVALLASILITY « INFCRAAT TUNAL ATURIC ENLHLY At 0¥, KANNTNESN il s A=L00Y VIENNA, AUSTRIS

FUUNGHICS & SHALA ¢ SFOM CAGT ¢ SAFLGUARLG Y NULLEAH MATECIAL ¢ N-Pusin FURLCAGT o Pusin PLANT, NUCLEAN

Lis2a0
e Be WULLEAK HLGULATORY COMMISSTIUN ANNUAM REPURT . 1975 CPAPTLE FIVE = GAFEWUANU NG MATENTAL aby FLANIGS
Uae WULLLAR HLGUAATORY COmMMi SSTune SASHINGTUN
B Ve, PP, AU-The JAN. 16 T8

TAOUGHUUT 1975, THE COMMi sl UN CARRIED GUT MAJUK FLANNING TABKS . wrile TiurTesInG crialin
FEGULATLUNS . A1MED AT UPGRADING SAFLLUARD Ge U TATLED SAFELUAND S RLULIMEMONT S ANL RECULATICAS Ak
AVAILABLE WilCh ARE Bl IEVED ADRJIATE Fuw Mo SUT NEs mIsk e ANO ToumububicAL UE vELUPMENTS
HEQUIRKES Tral Tak CuRdeNT REGULATICAS DL CONTINUALLY EVALUATED. Nee Gulueh INEs Fus INVERTURY
ViSCRePANCIES 8AL PUBL IGMED N JULY 19T7% A0 SenT ULT FUk COMMENTSe OETTEN MUTHOU s FUus BLASUNING
O DETERMINING THe AMULNT UF MATERTAL UN MAND AHE BEING DeVELUPLCe A NLw SAFLGUANUS HEWULATIUN
WAS TU Ok ISSUF ) IN 1370 CUVERING PRYSICAL PROTECTIUN UF SUCLEAR PUBEN PLANTS. ALSLe A New
HEGULATION COVERING THANSPURTATION 15 TO o€ 155UED IN 1970,

AVAILARILITY = SUuPTRINICNOENT OF QUCUMLNTS . UeSe GUVERAMUAT PRINTING OFFICE s BASHINGTICNG Uele <02

STRANGPUSTATION AND RAGGLING & PRUTECTIVE ACTIUN WJIJE & SSAFEGUAMUGY NULLEAS MATERIAL ¢ ®P0WEN PLANT . NUCLEAR

 PACCUUNTASILLTY o ROGULATIUNS NRC

Lislse
Vebe MUCLEAN REGULATLRY COMMESSIGN AF WAL REFORT 1975
VaSe NUCLEAR HEGULATGRY COMMIGLION, sASFINGTUN
200 PPS, TAUS,. FIGS. 1000

COVENS T PERIG) PRUM JAN. U9 ISTS (Trle EFFECTIYE DATE GF THL FACRGY HeOWGANIZATIUN ACT) Trny
DEve Sle WEPLET 15 CUMPRISED OF 12 CrAPTERG AND o APPENDICESs TITLE OF THE CHAFTERS: FllLLe:
INTRUDUCTIUN AND UVERVIEN: RE GULATING NUCLEAR HEACTORS. PRUTECTING THe ENV IRUNMERT & CUNTRULL ING
NUCLEAR SATERITALS: SAFEWARDING MATERIAL S AND PLANTS, ENSUNING COMPLIANCE « EVALUATIAG CPERATING
EVENTS: EXPANDT 4G CONF IMMATORY RESEARCH, DEVELOPING MUCLEAN STANCARUS. COWERATING olTr The
STATES: COOPERAIING wiTH UrrER NATIONAL S, RESPUNDING TO PUBLIC CONCERN.  THAT'S anAT Tre REFORT
15 ABOUT, AND BAS WHITTEN TU COMPLY wiTr SECTIUN J070C) OF THE NEURGANIZATIUN ACT sHICH UINELTS
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113508
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Ue e NUCLEAN BEGUA AT LM oMM sl AR R WU MRS AL, Beslln 11
EO Fahe TR a/mT TU NEC GAFL GUAMD S LMARCH s UFFICE UF 1 6 e whudun b Frle o8 IvTe
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UL G AU I 2OME MATERIAL SPILLED ULT,  weludus e AT InsICATE Al nARPLRED Ty Il abllLes
MATE ~IAL

AVAL ABELLTY = NG PUBLIC QG UMENT HOUM, L2077 4 LIMEET, saSmibuTuing, Os Co LB e KUl CanTo/PAue =~ Mihimun
LHAdE 200

MU MATEHIAL & AP ING COUNTALNES ¢ THANGPURT AL LGN ANG HARLL Irve ¢ UNANTUM & Faliunes AUMINESTRATI YL Cunimut

PP Rl MEPRUCLSS TS 0 LA GUARD s s UKL EAR MATLMIAL ¢ Fui L BELEMUNTS & FALLVRG

Lidowe
LAMSUN O
TOL WuCLE AN CUNTROVE 457
B PGk GUALLTY PRUGHESS BE 1) e PP, LJe a3 d8 (0L 1975

LARGUN ATTEMAT G 1O s THAT ThE KISKS OF MALEAN PUBEN GEN WATIEM ARE otblL BrSel oY Tree sererils
TO S8 GAINEDs IS RATIUNAL FLubtmai  Toe MEATR AND SAFETY IMPLICATIGNG o AT ML LAWY Ank
CAPAME UF CONTAUL «  Trl “EoAkuS F O QUEMNG o AHE MUMENTUUS . LIGHT BATLH HLALTUNS (AN FukiisH us
CNLNGY FOR OMLY 50 YEARL, SUT THE SREEDEN HEAT TUR CAN Pulnl ot Us BLECTRICAL LhEMGY FUR 10Usu00
FEANSe IV WE FosE ou THES SUURCL OF ENERGY F OO wEKS ARG HAZAKDS THAT ARE SHML (UMPAKEYD Tu st
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ENTEAAT I ONAL ATOMIC ENLEGY AGENLY. VIENNA
SE VAGL e TARA DALETING 7020 PP, 2-53 (LAFKIL 1975)

CONTAING NING ARF [CLES ON wUlLEAR SAFEGUARUS:  THe TITLES ARE AS Fullleal (1) mls TC STRENGTRLN

THE NUCLE AR MOAPROLIFFRATION TREATY s (2) NJCLLAN FLELK Grualr AND SAF EGUARUY 1S75-1985, (J) Tre &
TECMNICAL UNJECTIVE WF SAFEGUANUS. (4) SYLTER F ACCOLNT INu FUkR AND CUNTHLL OF NUCLEAR BATERTAL .

150 A NAT TONMAL UNTROL SYSTEM, (o) PrYSICAL PAOTECTIUN OF NUCLEAR MATEHIALS (7)) PrasSical

PHOTELCTION OF RADIOACTIVE MATEMIAL IN TRANSPORT . (8) TeCrsl CAL ASSisTANLL AnD ARTICLE Iy WF Tre

NOT . AND (9) PEACEFUL NUCLEAR EXPLOS IUNG .

SLALA » FADIGAOGTICAL AGSISTANCE ¢ WEVIE® & SLAFLLUANUGY NUCLEAR MATERTAL ¢ GueTAa/7uevelurMENT o THANSPURT +
INGUSTRY, NUCLEAR ¢ ScCuMITY
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SOLTH UG
THE HAZARDS OF PLUTONIUN
G OPAGES . NATUKAL HISTOGIY. AL 1) PP, Te-H2 (JANUAKY 19T735)

THE HECYCLENG OF THIS CLLMENT-THe STUFF OF NOCLEAR BOMOUS AND ONE OF THE MOST FURIC SUESTAMNES
KNOON-ES MEGHLY CONTROVERST AL  THE ATHON STATESD THE ATUMIC ENENGY CUMMESSIUNG IF UNGIECKE "o
15 ABOUT TO SO THE SEEOS WF A NATIONAL CHESIS. THE COMMISSION FROPLsES TU LAUNCH orAT 1T CACLS
THE PLUTUNIUM ECONOMY, WHICH SOULD AUTHURIZE THe NUCLEAR SOWER INDUSTRY TO L3t MECYOLED PLUTLNILM
AS FUCL I COMMERC AL NUCLEAR REACTCORS ARUUNG THE COULATHY,  THE REsull UF Suln A DECISION wCw D
BE T CREATICA OF A CARGE CIVILIAN PLUTONTUM INDUSTRY ANG A OHAMATIC CLSCALATIUN IA THE RISKS
PUSED BY NKLEAR POWER.

PLUTONIUN ¢ HAZAND, SELAT IVE & POPULAT IUN EXPOBUNE + SAFEGLAROS: NUCLEAR MATLRIAL ¢ FULLe MOLLEAK ¢ UPFUNLNT »
Fule Cve
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CAR RO w8l lLnM L AU, T,
(R /T 3 &, B2 PP Le 5 TABSe 2 P lube 8 FEFLs JUNL (19078

FRLPLRY RS OF FLATOMTUM CUATARRING LARGE PROVLHTICNE U0 259 PU ARE CunsTuemty I8 FudATiud T
MEBEATANCE T MACLEAR PLOLIFEWAT TN, SEVEMAL FUBl CPULL SOOTF IaaTiun, Fun Leds AnE cVALLATLL.

U7 Bo wiuen THAT 08 PU ESUTUPIC CONMENTHATELN CAN BE IWCAE AL SUnaTART JALLY FRULM APFELAINATCLY
TeB 8% N Cumne VI slHARGEG FutL + CONCENTMATIUNS UF 8 Tu 108 ARE HEAUILY Acria VAL« AND sus mAx
UE PHACTIOAL e I MCNEALED 23800 CUNTENT 15 ACCOMMLESPEL BY IMCHLASEING PruutTium Y wrCriline cate
ARG 23700y ARE 1Y VECREASING PRUCUC T IUN WF Taultuei § HEAVILK THAN MASS 248 of SUeSTLITLTIM Trusiue
PN Z2amg,  PHOP HIIL S U Su0 PLLTCRTUM, VARTICULARLY PLAT WENERAT TuNe MAY Ftaw A welimnent 10
ALARONS Nl OF Tt MATEGIAL B UMGANTIZATEONS ai Tt APPROHSIATL CAPLRILNLE Ao TELrNOLLLY .

AVMILACTLETY « MATIGNAL TLOMANTCAL INFURMAT BN eV itEs Ve Be DLVANTALNT Wb LuMMemits aminullciue vAe  Zelul

OUARL waAMIIG, NUCLEAN MATLWIAL & SLUTURIUM & SMMGLIF RATICRN & SR ULL CYCLE ¢ REACT LN Loabh ¢ SLFENT Futl ¢ ®rull
aroveLE

IR
MULLTAN FUBL W PNOLESS I Algy mlor LEVEL sALTE DiarUasAr IRF LnMATIUN mE AR NS VLA VME Kve AuULLL An
SAF L LUARD e PHULIFEMAT Lu e AND ALTERAATE FUlL LYLLEs PART 3
CALIF, FNERGE e sUHCE CUYGEAVATIUN & DL VL UPHENT COMMILLICN, SACHAME NTCY CALTY .
NP ZEBILIAH7E 0, THE PPLs JUNE 16, 1977

Tre FuaLumite TOMICS At AL ASED TN PROCLE 2INLS OF JuNe Loe 1977 UF HLARINGS duetuRE Tre
CALBFURNIA ENCSLY ALSUURCLS CUNBEMVAT LN AND DEVELCPFMENT LuMMISSIUNG  de AvAILABLE Flal LVl
ALTEUNATIVESE G MESUUMLE AND LoUNUMIC TMPLECATIONS (8 A Su-RePELCESaING DECTaILAG 2o AUt b An
FUBL Crours ASh wALTL SANAGEMINT § & wHEC O ? HLACTUN TELINULOWY: e BT T0 LF Usahiu® SeakCiTy, Ang
Go ULMEF LT ANALYSE & OF MUEPMOCL 55ING AR WECTOLING Lok FubL o

AVAILAGILITY = CALIF . MEHGY WESUUNLE COUNSERVAT TGN & UL VELOPMENT CuMM] SSiuNe SALHAMeNTU. CALIF,.

SHAF [ GUATD S NUCLEAS SATEMIAL ¢ UINTENRATICMAL & SHEALTON, ERLEDEN ¢ SFUEL wEPNULESSEnG ¢ oshble DISPUsAL ¢
CORR IFLHATIUN » SFyFL YLD

LAvoar
PLAM LGS LM NOCLE AR SAFCGIANO S, PLLIFERATIAA: AN ALTERNATE FUEL CYCLES
CALIF G ENERGY RESCUNCE: CUNSERVAT TON & CEVELUPMENT LOMMIL S IUN, SACHANENTU. CALIF.
NP Q2652 va  E8) PPS. JUNE L Te NI

Tot FOLLUNENG TOMECS ARL ADOMESSEL IN T PROCEEOINGS GF JuNe 7. 17T UF LAl Nes JEFUNL THe
CALTFOUNMIA ENc ALY BLOLUHCE 3 CONSERVATION ANU DLVELCFMINT CumMMiLs lun: be A LA UVt mvice F
PROL IFCRAT TUN T4 TCAT 1UNS uF ALTERNATE FUBEL CYCLEES 2o NUNPRULIFLNATION ALTOUNATIVES: Je
MONPROLIFERATION ANO SAFE QUANLS TMPROVEMENT & IN FUBL CYWLES ] &0 VL NERAoILITY UF NLCLEAKR P Ul
CYCLES TU MALEVALENCL . ANO 3. STATUS OF FIDERAL SCPEDLLES AND PLANS IN Tre JALK ENU LF Tre Fucse
Croue.

AVAILABTLETY « CALIF . OM HGY M SOUNCE S CONSERVAT UG & UDEVELCHMENT COMMIESS LUNG sACKAMLNTU. CALIF .

CHAT I LUATO G NUCLEAN MATELHIAL & INTEMRATIONAL ¢ SSORCTAL NMUCLEAN MATLMIAL ¢ PNULIFCHATIUN ¢ o3aLUTAGE ¢
STHEFTZ0IVERSIUN » SFUEL LYOLE

IR LT
UHANIAN MU ¢ @l INDER G AN
BUMBARY INTENIM REPORT An ACCEPT ALE MUGLEAR FILSIUN FUTuRE
INGT, FOS ENERGY ANALY IS, VAR RIDGE » TEAN.
URAM TEALM I -29 2 BPS, UICe 1917

AN ACCEPTABLE WULLE AN + UTURE MUST GE BASLY OUN ALHIEVING A CONSENSUS SETEEEN TAust IN FAVUK ANC
THOSE UPPOSED . wiTrle THis CUNTERT, AN ACCESTABLE MUCLEAR FUTURL MUST ot CAAMINED Fhum The
VICWPOINT OF THE THREL INTERSECT ING CONCERNS UF SAFETY, PROULIFERATIONS ANO SYSTiM MESILIENC Y.
THE MAIN PRELIMEMARY FlnuiNe OF THE STUOY 15 THAT AUCLEAK EAEHGY UUGhl Tu BE CuWINEL T
MELATIVELY FEw SETES: wITH EXISTING WG EAR SITES SERVING AS THE oASIEL FUR SUlW A POLICY.  THe
KEY CLEMENTS GF A AIGHLY COLLUCATLD SYSTEM ARE OESCRIVE ) @il EMPHASES UN STRESeTHENED SeCuntlv,
PROFES S TUNAL E5M OF NUCLEAR PERSONNEL o ESTASLISHMENT OF GLNERATING CONSURTIAL INSTITUTIUNAL
LUNGEVETY o AND THE TRANGITION FRCM THE LON-GAGED LYSTEM TU THE ASYMPTUTIC UNLLUEN-OASLD SYaTi M.

AVAL ABILETY ~ INST . FUN ENCHGY ANAL YSiS: Pele S0k 3074 UAK S106Le o TENN. ST 30

NUCLEAR JEDATE ¢ ENEMGE CENTER o LEGIGLATION ¢ SETING ¢ PRUTFENATIUN ¢ WASTE MANAGERONT ¢ HeGULATIUN »
SAFL JUARDS. NULLEAR MATEARIA

[FRLT )
HESGAT 1O Trt APS AY T4E STUDY GROUP (N MICLEAT FULL CYCLES ANU $ASTE NMANAGEMENT
AMENICAN Pw¥siCAr LOCMCTY
A86 PRS, TaBhe Flub, RIFS, REVIERS OF MODERN PHY S ICSe SO0 LD PAKT Tl PP, S51-2180 (JAN. 1S8T78)
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Lafan Suntivg e
ANIEN T AUSFIC D OF T AMERICAN ProsiCar s00lelr, Telo 2TWF 8As UhecHTAREN as AN Ihuevohuenl
FvALUATION @ T Crmicat Boouts N TRE ULt OF Fissiinasie AATERTALS In MULLEAS Farl LYl s
FALuTmes wile T o da Pl l ool cllaumic, envIRUNAENTAL ¢ Heal I ANy SAFLTY 1Mo iCat i uns,
MLPROLE SO ENG AR wELYELING IN LEUNT SATER R oACTUN,S SERE SRAMINS U ALy 8l Tm TLLMNILAL M AGLKL 3
HAUPUSED A% PUSHITILE A L MRUS:  ADWAMLED 4eACTUd FPULL CYCLED oL A aw 3Towiled run T s -
MESOUNEE ARD SAFLGIARUS IMPL LCAT TLNSe Mol UF Twr suws OF TE oUW CaNlomed L THE PRinciPa
A TERNATIVE G FUs Chabusal UF NAOIOALTIVE waslis Asl Canfsan OF EFPLUENTS.

SULALT LN, Loh v SF IR ST E ¢ PULL MALTOLE P FUEL MK SSING ¢ SRALTE wMANAGE NT ¢ Larc TY ANALYS LG ¢

MALEATRLN SAFETY ARG (UNTNOL ¢ LOUNCMICE ¢ LAFEWIARI S mulhouln wo Tiwl A L
[(FEE LY

JAVL AR ) 6 JUSE WM Be o NALEL mZ

GEFE Pt L L E INURMAT N Pl Tl LR NONERULLE CRATI LN STuDY

o RAL AMTOMIC Chwe DR LIT@. CALIF,
SACALSTUS v 150 MRS, 47 TAUGe 6 FlUBe JANG LNT8

AT Trf seauest GF Trl UM MiDut NATIUNAL LABINATURY (LEAL) A SHURT STwr (UF Teu MunTre® JusalicN)
SAL CARHILD DLY AT GENENAL ATUMIC (GA) TO PRUVICE INFUMAAT Lun PUR Uk ' dlisul b ErATiUN Fue
CFOLE STUDY.  ACCLMOINGL To SERA ALTERNATEVE WP R FUBL CY¥CLE 3y SELRCTEL oY URN s wene STWOILe TU
FAalviul FUBL CYLLL OAT A AU MASS FLLE INFURGATION FuR A TYP LAl Lalue wiFd i nallive N Tng
PRUPGSLD FuUrL CYCLE e

AVAILAGTLETY « NATLONAL TLOMNICAL INFURMAT 1ON DENVICLs Ve S0 UEFARTMENT UF CouMMEMLE s 3PniNel lteus VA “divl

SRAFCQUANUS e NULLEAR ®ATLMIAL & INTERNATECNAL & SPAULTFEAATILN ¢ SPECIAL NULLEAN MAToniAl ¢ ShcAlTuR. wiFu ¢
SFUEL CYCLE & UATA CCLALCTION o JACUBS

(ERETEY
CILLTANS 00 » HUSESTRUCH &
A HEVEE® OF NUCLOAR Fucl CYCLE A TERNAT IVES INGLUDING CENTALN FLATWRES PenTAlaing Tu @carih PellirckaTioe
PANOTA LABSas ALBUUULE U & Na N,
WANO-PT 1227 »a S5 9P 3 FLGUSe 25 WEFS. JANG L9798

THl o WEPORT JFFEQS AN IR UNNAL HEVIE®D UF Ire vAKIGUS NUCLLAN FUEL CTLLE UlTiule Tmluing ASeccts
BELEWALT 1O mEATUN PRUuLIFERATIUN, ALTHUUGH W CUMMLETE Muviee OF THe LATTaw SuntJedl 15 ATTEMPTCL

FAGIL PRIMEPLIS EveHNInG OREECING: REACT O SAFCTY. AND EFFICIENT UTILICATIuN F FISSIUN Bl wuY
BLSUUMCES (THaRTIum ANy URANT UMY ARE U1 SCUSSED. Triek CUNTRUVLMSIAL PHRULLLY. OF scArvuns
PROLIFERATEON ANG 115 MELATION TU FUEBL NEPRJOCESSING AME Mo VIESEYU ANU A NUMUER UF PRUPUSEL
AZPRUACHES TU REDULCTENG PHULIFERATIUON WISKS ARE NUTEV. SUME REPRLYENTATIVE o CIFIC MLALTUn
CONCERTS ARE CESCRIOEU. WiITH LMERASES ON THolW UEVELUPMUNT STATLS, THEIN 2OTUNTIALS FOR KESTUNLE
UTTLIZATEGNG AND Thl i 1ML TCATIONS FUR PHOL LF ERAT ILN.

AVAL ARTOITY = NATIUNAL TECHMNICAL INFUNMATION SERVILE s Us Se ULPARTMENT UF CuMBERCE s SPRINGFlEL U, VAL Zelbd

CHAN L LUARU G NULLEAK AT WiAL ¢ INTERNATIONAL ¢ 05 0ECaAL NUCLEAN MATERIAL ¢ seRUL IFexAalliun & sF el
HEPRULESSING » SFUEL CYCLE

VaTOw
ERECUTIVE CUNFEREME Co LNERGY PARK
AMUMICAN NUCLEA SUCTETY. LA GRANGE PAkK,: Ll e
EAD PPG, FHOM CAECUTEY S CONFERENCE UN ENERGY PARKS ; ARL INGTON, VALs APNIL 2627, ASIT

PHESENTS PAPERS FauM Tt ANERICAN NUCLEAS SOCILTY COMFERENCL ON EMERGY PARSS MELu AT ARL INGTON,
VIRGINIAG ON AFAIL 28727, 1977 TOPIC SESHIUNS eERE ENTITLED SAFEGUARDS ANU PHULIFERATIONG
ELUNOMICS OF ENcRGY CENTENS] CUMMUNITY M LJENCES AN PULITICAL ASPECTS; AND CENTLRS IN-BEIN AN
PLANN O

AVAL AGE LTY = ANEZLCAS NUCLE AN SOCIETY PUBLICAT IUNS: 595 Ne RENSINGIUN AVESs LA weANGE PANK: ILLe olues

SOOMETE PUANT, NUCLEAR & S50TENGe MATIPLE ¢ SAFEGUARDS s NLCLLAR HATERTAL ¢ PRULIFERATICN » ECUNUMICS »
LEGESLATION & SOGCTOZPAILUSOMRICAL CONNIDERAT TN

130582
TRVINE AL ¢ NICHOLSON oo
[MPALT OF PRULIFERAT LOG-HESISTANT FUEL CYCLES UN HIT EAPCRIMENTAL FACILITY Leslien AND JUoJECTIVES
GAK RIDGE NATIONAL LAB. . TENN,
URML/TM=8 1T oo 28 PP5e o FLGS: 22 REFS. JAN. 1978

Tot EFFECTS OF PROVIDING FOR TRE CEVELUPMENT OF REPROCESSING TECHNIGUES FUR PRULLFERATION-
HISISTANT FUELS IN A HOT EXPERIMENT FATILITY Un FACILITY SlniGh AW UbJediivis Ake CAARIM Us e
Mew FUEL TYPES JLING CONSTOENED AS FELD MATERIALS IMLUWE THOSE USING THURIUM AS A FERTILE
MATERIAL AND THISE @HICH UTILIZE A REACTOR FEED MATERIAL THAT 15 QUITe GAMMA ALTivE. T
WEPHOCESSING Svalum IS TO HAVE Tre CAPALITY TO REPROCESS FUel wITHOUT I30LATING FISOILE MATERIAL
FROM DILUENT FEMTILE MATERIAL ANG TO YIELD A PROOUCT wMICH IS CONTAMINATED wiln GAMMA-NAY
ERETTENS. IHE THORIUN-DASED FULLS BEING CONSIDERLD IMLUIE THOUSE FUR LIGHT-BATER REACTURS (Len)
AS WELL AS FOR SRECOEN WEACTORS . TrE REQUINEMENT TO PROVIDE CAPAGILITY TU ACCUMMODATE THESE Fukd
CVCLES WILL MUCOSSITATE AN INCREASED AMOUNT OF FLEXIBILLIT S IN ThE MECHANICAL PRUCLSSING AREA AW
FOR THe PURIFICATION FACILITIES: PLUS ADDITIONAL SHIELOED SPACE FUR PRUOUCT CUNVENSION TCO CXI0
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i ang SLunTing i
AVAI AT ITY = LIMITATIONS Wi VS SIRTsUTiun; SEwd HeoWl ST T4 DUt TECHNICAL JeFusdAT IUN CanNTERs Fals JUR wee
JAK I DGE e TENN, a0

FUllh “EPIUCESSTMG & Fush HMECYCLE » mul CELL & Doiolob CRITERIA ¢ SAPEGUARUSs NUCLEAR MATeniA @ LACT UM,
AL SR ¢ ME AT UM PTLR 0 THUNIUM & JALUES

Ldantz
LEvEnauN M o Jrawuse | o
A VAST DARELOLR GYSTES CunCEPT - A DIVERSIUN =ESISTANT Fuce CVLLE
CLECTAIL VoSt H NLSEARCH INST. . PALD ALTC, CALLF,
30 PG, PAPLE PHESINTED AT Trk a0m snbhGr TECHNULY oY LUN ERENCE i OASHINGTUNG Uslos Fede &7 LWl

ToE COMCERT UF TAILUKMING A MEMNOCESS ING SYSTEN FUR 4 EXLEOEM MEALTUN Futi C¥oit THAT euii we
PP AGAINST ToaRUMial THEFT AND RESISTANT TU SUNATIONAL GRUWH wivEnsioN 15 Jialudsius  slveN
GUIELTIVE CRITEAIA ARE PHESENTEDRT (1) NO PURE PU IN 3TunaGls (20 MU Pusc Py AT InTikmeUlATE
PolNTe (30 WU AY TU PRUDLCE SURL PU BY I MPLL PRICESS AVJUSTMEAT . (4) hu #AY TU PRODVLL Punmc
BU Wi THOUT EGUISMENT MOOEF ECATIOUNS s 450 N0 SAY TU CARKY LUl MUULF ICATIUNS &iTn On SETE
FAUIPMENT, (6) DECONTAMINATI LN MECESSARY FUN MUODIFICAT IusSse (7) Lube TIAE RLUVinED Fluw
SUCCESSFUL DIVEASIUN, THESE CHITERIA ANE ASPLIED 10 Tk PUsEX ARy Clvex FLle Smecitse

AVAILAGE ITY = EOBIN ZEOMOSKIs OIMECTURS SYSTEMS & MATEMIALS DEPT o0 NULLEAN WUWLH UlVes LLECTHIC PLwcw
WEAEANTH INST o PALLU ALTU. CALLF.

CHAF T LUAIU S MUCLEAN MATERIAL ¢ STMEFT/DIVERGILN ¢ SPECIAL NUCLEAN MATLNIAL & SHEACTUMy LMEEUESR & Fucl CFonl ¢
SFUFL WEPRULESSING ¢ AUOIF ICATION

L3san
CALER P
PRECEIENTS FUN QIVERGION-HESISTANT NULLEAR FUEL LYLLES
ELFLTRIGC POWEW HESEAMCH INST.. PALD ATOs CALIEF,
16 AP%. SHESENTED AT SIM FERGY TECHAOLCG ! COUNFERENCE; WASHMINGTLNG DeCos Felle <70 Ivid

A MISTURICAL OVEAVICE |5 PRESENEL CONCLMNING THE ARLBLEMS UF NUCLEAR uivewalun AND PRULIFERATIUN.
THE CIVER PROCESS FOM FPUEL HOPHUCESSING (5 PRESENTED As A MEANS UF IM4PRUV ING DivenrSius
HESESTANCE OF TAE BACKEND UF ThL FUEL CYLLEs CHARACTERISTICS UF CIVER ARE OIoLUSHEY ALCM wiln
ITWE BOLETICAL CONTERT In oalCr SUCH & FACILITY SOULL rnAVE Tu WPERATES IT 13 NUTED TmAl Clvex i3
DLHIVLD Fuls A CUMBINATIUN OF SEVLHAL SLPARATIINS FRUCL O3 5e  THESL PRlEodts Ak UbsCHIBEL
BHEFFLY.  THEY (NCLUDE wiSMUTH PRUSPRATE, PUREA, THONLKs FLUUKIDE VULATILIE ! fo AU PYROMC TALLUNG Y.

AVAL ABI ITY = FLUFD Lo CORLERS JMey EXRECUTIVE VICE PRESICEAT, ELECTRIC PUSEN AESCANCH IN3Tes PALU ALTU. CALILF.

CUALOUS ¢ SHAFEGUARDG s NUCLEAR MATERLAL ¢ STHEFT/UIVEHSIUN & SPROLIFERATIUN & SPCCIAL NUCLEAKR MATERIAL + sFueL
HEPEILESaiNG » MUDTFICATIUN

iya870
STAaRR O
THE SEPASATIUN UF NULLULAR PUSEM FHUM NUCLEAR PRULIFERATIUN
FLECTHIC PUSEH HESEARCH INST.e PALD ALTO, CALIF.
14 PG, SRESENTLD AT STH ENENGY TECHAULCGY CUNFERENCE.D WASHINGTUN. DeCoe FEde &7+ 19708

AN OVERVIES OF PHOBLEMS CONCERNING NUCLEAR PROLIFERATION AND QI VERSICN §5 PHRESENTEU ANU REASONS
ARE CITED TO FIwb oWE.DER NUCLLAK FUEL CYCLES THAT Ak OIVERSIUN PRUUF « A mYPUTne FICAL TOEALL e
BRELOCM FUEL CYOLE @micr AT ALL POIATS HAS A PLUTUAILN-URANIUM MiaTune Tral vubs NUT EACEED Lo-ev
PERCENT PU NECESARRY FUN FRESH FUEL AND 15 UNLY PARTIALLY OECUNTAMINATED FhOM FLsslin PRLLWTS s
DISCUSSED . SLVERAL ADVANTAGES OF Tels CYCLE (NAMEC CIVER) IN MEGARDS Tu Olvews i RESISTANCE AMu
ECONGMICY ARE DISCUSSED.

AVALLABE . ITY = CHAUNCEY STARK.: PRESIUVENT, ELECTHIC PUNER wESEAMCH INSTes VALY ALTUS CALLF.

SIACUDS & SLAFLGUARDS s NUCLEAR MATERIAL ¢ INTERNATIONAL ¢ 0 ROLIFERATICN ¢ SPECTAL MCLEAR MATERIAL »
SHTACTUR . WREEDER ¢ SFULL WEPRUCESS ING & RODIF LCAT IUN

1 Jan08
BARKTER AMm
A BEVIEW AND EVALUAY 10 UF AVAILABLE CRITICAL EXPEAIMENT CATA FUR nTGR NON-PROLIFeRATIUN FUEL CYCLES
GENERAL ATOMIC Cles SAN DIFGU. CApIF,
GACALAGYS s 40 PPS, ) TABS, I8 FluS, KEFS, DEC. 1977

AS MART OF THE EFFORT TO HESUL VE ISSLES OF NUCLEAR MATERIALS OIVERSION AND SLAPUNS PRUL IFERATIUNS
STUDY ON THE FFFECT IvE UTIL IZATION ON LO® CNRICHME: T URANIUM (LEU) FUEL CYCLES IN THE WIGK (3
PAIESENTED . In THE ASFA OF CONE DESTOM, TRIG SU R "SYoLvlo TR SOV EvALusTiIon OF g FEASIsILITY
OF POSSIME LEU FUEL CYCLES INCLUDING DEFINITION OF POTENTIAL PRLOLEMS. AMLNG ITEMS CONSIUEREL
WERE CALCULAT ICHAL NETHODS FOR LEU FUEL IN HATGHS. A HEVIEW WAS UNODERTAKEN UF AVAILLABLE
LAPERIMENTAL UATA FROM CRITICAL FACILETIES USING LEU FUEL IN NTGR OR mTeR-LIKE ASHEMBL (ES. eHiln
CUOVLD BE USED T) YALIDATE PHYSICS DESIGN CUDES USEL AT GA FUR NUN-PRULIFERATION OESION WlRK.

AVAL ABELLTY - MATIONAL TECHNICAL INFORMATICON SERVICEs Us Se UEPARTMENT UF COMMERCEs aPRINGFIELU. vA. <210l

CIACONS ¢ SSAFLGUARDS . NUCLEAR MATERTAL + STHEFT/OIVERSIUN ¢ SPECIAL NUCLEAR MATERIAL ¢ SPROLIFERATION »
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CuEALT e, mlLw ¢ Pl CVCLE ¢ WAl mATECAL 3Tuoy

UL L L
ME T NGL NULLEAN FUFL LWL LE LENTRCS (RFCL) wob 11 - waslc sTueles
INTEARATIONAL ATOMIC Ed by AGENCY: vibwa
STLARUI-RBIVUL, 20 94 309 PPS. TADus PlGihe HEFS, APRIL 1527

ol UFCE CunCEdT CLOAD O ERTABLESHEY UY ANY GHUUP OF MEMUCR STATES WAVING MuTuAL coCnuMIc,
GLUGHAPATCM. ARI/UNR SUCTD=PUL 1T LCAL INTEHEST S (8 TrE UASls UF ECULRUMIG s Nuh-Pn L P ANATICN ARG
ENVINUNEONTA. CUnNSTOEHATIUNS,: VoL UME 11 PHLSENTS Thl CUMPLETL wEPUMTL oF T dAslC aluwles
FLETINENT 10 The EvALUAT EaN UF THE BFLC CUNCEXT.  ThRESE STUUIE S ALSU FPeuviGey Tl Cramactewist it
GREMAVIUNG AND COBT OATA AND CTriw IAFUSMAT ILN ON Trk BAGE - 00 UF THE FUEL LYOLE. VO uMe |
PRESENTS A& GuwMawy OF Trit STUUEES AFSLAR ING IN VOLLME J0 e AND ALSU PRESENTS | aTRuuul TLUNY ANG

ALK GMUIND CURNSIDE HATTIONS: EVALUATION UF T1E MesULTs FRUM Trl vakiuus STUIIE5e Al CUNCLLSEONS
WE AU THE UVERALL MLAETS F e (C S

AvAiL AN 1YY UNEPUD. INCes Falle BUA S35 NEe TURK, NV, Ivoie

FUFL HLRI00EGaING » Eoaie & LAEA ¢ SECURTTY o PROULIFERAT TN ¢ ACCLUNTABILITY ¢ SAFLGUARUS, NUCLEAN 4ATE~ AL

12980
NUCLFax FUBL LvlLe

A5 BN ANS THANSACT (0Nbe V0L, 26, #P, J12~4Ts FRUA 1376 siNTin SeTihe: wAomiNelih, Usles NUVe L8=Ley 197

PASEHS PR SENTED AT THIS SESSIEN CF TRE ANg 1970 @INTES MECT ING BenE CuncEmeno ol l 2 Furl Cveoe
AVAL Sl S MANAGEMENT . Ald ECUNUMIC 55 PMLUTUNIUM NECYCLES INTEANATIUNAL sAFcuuavus IN FRE NICLE an
FULL CVCLL) FUBL WOPRUCESS INGe SPLNT FUEL STORAGE, sASTL MANAGL MENT; ARG waslc TRANSFURT,
TATLINGS, AdD E aiomme nr,

SFUL CYLLE & SFURL MAGALEMENT ¢ FUBL RELYCLE ¢ Fuln STUSAGE * ECUNIMILE ¢ SASTe MANAGEMLAT ¢ MLUTUNIUM #
OF L MIPHOCELOING ¢ TRANSHFUKTATIGN AND HANUL NG ¢ SAFLGUANUS, NUCLEAN MATEN (AL ¢ Selid ve CUNTAT NG %

tii 750
AMLL TN
A URELIMINARY STUDY UF AL TERNATE FUEL CTCLES FUM TaL GAS-CCULED FAST BRecOeN KLAL Tuk
GENIMAL ATOMIC ClUas SAY UIEGU. CALIF,
GACALAS L o, A8 PRG. 7 TApSe 7 Flude AUGe Iw77

A PVRUGHAM THAT will GUANTIFY THE CAPABILITY 3F Tee GOrk UN ANY Flle CriLe THAT AvPLARS TC we
POLTTICALLY REAISTIC 1 UUTLINEG.  PoELEME NARY CALCULAT TUNS ARE VERFUANED ANy Trie APPNURImATL
GHEEOING WKATIO. SPECIFIC POSEN . AND FASS FLUBS ARE GETORMINED: S0ME SENSETIVITY sTuules Ake MAuc
TO CSTINMATE THE vALUE OF IWPNOVEL FUEL AND STHULTURAL MATEMIALS: A AUMBER OF PUbssiBLE FUEL
STHATEGIES @10y COnBIDER SYSTLMS UF MEACTUXS ARE SUPLHF ICTALLY REVIcoed ANU Wedl ATED Tu FuTum
ENENGY WEEUSe Full CrlLE STHATLGILS Tral ATTLMPT TO MEE T FUTUNE ENERLY NoLUOS erilLe noT

INCHEASING THE SOTENTIAL FUN SEAFLNS PRULIFERAT LON ANE SUWGESTED, ANw Tt AUVANTAGLS UF THe oifk
BN S STHATEGITS ARL DISCUSSED.

AVALLASTLETY = NATIONAL TECHNICAL INFURBAT LON SERVICES Ue Se DLPANTMENT GF CUMMERGCE o WHINFIELD e WAL el

HEACT JHy GEFW & FURL CCLE ¢ SAFLOUAKDS . NUCLLAR MATURIAL # PRLLIFERATION & PLUTUNIUM ¢ THORIUM ¢ PLINVI

131039
WURAS JA ¢ MABMEY 4M 0 CANTER mL ¢ JOMASON OR
PRELTMENARY ANALYSES OF ALTENNAT IVE PUEL CYCLLS FOR MRULIFERATION CVALUATION
UAR HI0GE NATIONAL LAB. . TENN,
JRM ZTM-6036 %o 238 P25, TADS, F LGS, REFS, (CTe 1377

A PHELIMINAEY ANALY SIS IS PRESENTED OF 67 NUCLEAR FLEL CYULL S PROPUSED UY EMuA-NHA FUR ASSESSMENT
AS TU FHEIR NOWPRULIFERATION POTENTIAL.  THeE UBJECT OF Tik ASSESSMENT 15 Tu o TesMiINE sMiCH Fubl
CYCLES PUSE IARCELNILY LOB HISK FOok NUCLEAR SEAPON PRULIFLEATIUN omlie KETAINE NG SENEFITS OF
MUCLEAR ENERGY, ECONGMICS . NESOURCE USE. AND T IMLL INESS AME ALSU CUNSIUEHED. Trl s 15 A
PREL IMINARY ANALYSIES OF THeSL FUEl CYCLES TU DL VELUP THE FUtlL MECYCLE DATA THAT esill LUMPLLMENT
HIACTOR DATA, FuvIRUNMENT AL DATAS AND POLIT ICAL CUNSIOERAT IUN wHICH WUsT o6 INGLLOED IN THe
UVERAML EVALUATIUN,.

AVAILABILETY = NATIONAL TECHNICAL INFORMAT ION SENVICES Us So DLPARTMENT UF CUMMEHRCE «» SPRINGE EELDs VAS EER )

SPRGLIFERATION ¢ SUPECIAL NUCLEAR MATERIAL ¢ SSAFELUARUS: MICLEAR MATERIAL ¢ SFuch CYCLL + DATA COLLECTIun ¢
COMPaRIsON

131030
SPIEwAK | » BARTINE OF
THOURI UM ASSESSHMENT STUDY QUARTEMLY PROGHESS REPOMT FOR THIRD QuARTER FLECAL 1977
OAK QT10GE NATIONAL LAB. . TENN.
ORM/7TN-0U25 ¢« S2 PP, 26 TABS, 8 FLGS. IS HEFS, OCTe 15877

HEFOR TS PROGHESS ON T PROGRAN AIMED AT ASSESSING THE PUTENTIAL RULE UF THONIUM FUEL CYCLES Fuw
ALEVIATING SAFEQUARDS CONCERNS: SCENARIOS INCLUDE (1) NU FUEL RECYCLE PERMITTEU. (2) Fukl
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LAl a0 SLLNT NN e
ROCYOLE PRI TTED JNLY Jh SLLUME M GIUNS ("ENENGY PAKKS®) wiTn OENATUREYD fOMATCALLY huh-
SEPARZI L) Purbs CMY UuTsior THLSE REGIING, ARD (30 NU LIMITS On Fuse REoviite A FukTrmck
URIECTIVE 14 TO PRUVIUE NUCLE AR BA5S5 DALANCL JATA A nTuRs REWUIREG OY EAUA CuNTRACTURS FuN
CUMPANAT EVE COSI-neNLr 1T STuvie S,

AVALLASILETY = NATIUMSL TECHNICAL INFURMAT ICN SERVICL: Ve So CEPARTMENT UF CommMinies Wrinuriiiue WA  <csial
STHMIMIUN & SFUFL CYCLE ¢ SAFCGUARUS, NUCLEAN MATLRIAL ¢ FUEL RECTYCLE ¢ ROACTOR, MTum ¢ CusT BENEFTT v HeALTUn,

FASLT & AFACTUs, LwFiw

130955
NUCLEAR FUbL CYLLE ~ A4S 1977 wiNTER MEET ING
GF P, ANy THANSACT LGS VUL e &7 Pre 826-a%S (DECe 1977

Trsh 8 VAPENS W PRLSENTED AT THL B977 ANG wINTLR MEETING AT SAM rRAM I300 IN NUY-OEC CONCERN LG
NUCLEAN FUBL CYCLE. TOMICLS INCLUOE EXTRALT LGN OF ENCHGY FRUM NUCLEAR Fubi s ol THLuT muPrictisihy
TJ SEVARATL PLUTUNIUM: @ASTL ESULATION In A SASTE ISCLATIUN PILUGT PLANT (@i¥P) ] wALTe MARAGEMONT .
EVALUATEUN OF ALTEWNAT IVE Futl CYOLESE FUEBL MANAGEMENT N SATLR=CUULED WEALTUMS: AUVARLEL
ENNECHMENT TECHIR OUYE MEPHUCESSING AND SPENT FUEL STURAGL D ANU LAEA SAFLWLARUS.

AVAILADILITY « AMEAICAY NUCLEAR SUCTETY, 244 to UGUEN AVE s HINSOALEs TliLe 0USel

SFUE . CYLLE & SFUFL HEPRUCL S5IMG ¢ PLUTCNIUN ¢ SuALTE MANAGEMENT ¢ SHENT Futh Puul # FULL HANAGEMENT & 20T
FUl. & ENRICHRENT, CEGTRIFUGE & LAEA ¢ SAFLULUARUS, NIKLLAR MATLHLIAL * Fuel sTukAGL

L3oury
CUMn €1 NG Tre nuCLEAR FulL CYile
B PPS. COMBLSTIUN. 880120, PP, 34-39 (JUNE 1977

THE TEOHNOLUGY 15 IN MUACE TUOAY TU GET THE MAAIMUM ENcRGY FRUM NUCLEAS FULL BY wECTOL ING 1T (AT
LEAST IN LWR S, IF NOT ALSD IN UREEDEMS =~ Bul THAT 15 ANOTHEN GuESTIWND . TrL kL AkE MO
SIGNIFICANT TECINICAL PHUBLEMS BLOCKING THE MAINSTHEAM OF A CGLUSED FutlL CrCuts Umr Tni
PERIPHCRAL ONES THAT SIGHT ARISE IN Trd COURSE OF SCALE~UP R 1IN THL SAKE UF AUMINISTHAT IVE-
POLLIICAL HESTRICY TUNS .

FUEL CYC L » FuLlL SEPRUCLESING # SAFLGUANUS s NUCLE AN MATERIAL ¢ TRANSPFURTAT IUN AND FANULING ¢ SASTE “ANAGLMENT

L2eze2
GMNG T ¢ CLEVELAND Jo ¢ THOMAS wt
THOHTUM ASSESSMENT STULY QUARKTERLY PHUGRLSS WEPORT FOUR SECLN QUANTER FisCaAL 1977
GAR REDGE NATIHONAL LAB. . TENN,
UM FTH-5549 o0 42 PP, TAUS, FlLSe 19 REFS, Jun 1977

THE OMIeCTIVE F Thls PRUGHAM IS TO CONTRIBUTE 1O THE UNGUING ASSESSMENT UF Tnc PUTLATIAL KOLE UF
TAORIUM FUEL CYLLES FUR ALLEVIATING SAFEGUARDS CUNCERNS. SUUNARIGS INCLUVE (1) o Fubl RECTYCLE
PLRMITY U, (2) FPURL RECYCLE PERMITIES UNLY IN SECURE REGIONS ("ENERGY PANKS®) wiTn OeNATuNLL
CCMEMICALLY NON-GIPANABLED FUELS CMLY DUTSIOE THESE NEGIUNS: AND (3) NU LIMETS U FUEL RECYLLE .

A FURTHOH OBJLCTIVE B35 TO PHOVIDE NUCLEAR MASS BALANCE DATA ON HIGRS REJUIRED BY LHUA CONTHRACTONS
FUN COMPARATIVE CUST-BENEFLY STUCLES,

AVAL AGTL _ITY ~ NATIONAL TECHNICAL INPUNMATION SERVICL. Us Se DEPARTMENT UF CUMMENCE:s SPRINGFIELDY VAL, 21wl

ACCOUNTABILITY & FUEL CYCLE # FUBL RECYWUE ¢ CUST JENEFIT ¢ THORIUM ¢ SAFELUARUS, MNALEAR MATERIAL

128508
MLRONL v ¢ CATLIN RJ & SENNETT LU
WELIUNAL NUCLEAR FUEL CYyolf CENTHRES [ACA STUOY PROJECT
INTEANATIONA ATUMIC CNERGY AGENCY, VIENNA

FACA-CN-D6/4A7 #o 24 PS5, FHOM INTERNATIOAA CONFERENCE ON NUCLE AR PUREN AN 175 FUEL CYLLED SALZBUHG .
AUSTHIAL MAY 213, IST7

SPECIFIC FEATU B3 GF LANGE REGIONA. FUEL CYOLE CUNTRE ESTASLISHED UN A MULTINATIUNAL BASES VIS-A-
VIS SMALLER Fo CYCLE FACILITIES SET UP UN A NATICAAL BASIES HAVE BEEN EVALUATEU. METHODOLOGY
FOR ASSESSMENT L. ALTLRNATIVE STRATEGIES FUR FUEL STORAGLLs HEPROCESSING: ANU RECYLLIN OF
PLUTONIUM HAS BCEN DEVELDOPEOs CHANACTERISTIC CATA CA MATEMIAL FLUBS ANU CUST FALTUNS MAvE oeen
GENERATEO. ANU AN A“&"l(l SYSTEM HAS BLEN VEVELUPED TU CATRY GLT SUCH EvALUAT IOAS IMLUUING
APPROPHIATE SENGITIVITY ANALYSES. STUDIES MAVE ALSC OEEN MADE UN ENSTITUTIONAL ANO LEGAL .
OHGANT ZATIONAL o ENVIRINMENTAL s NON-PRULIFERATION ANU SAFESUARUS, PHYSICAL SECURLTY ANy UTheR
ESSENT LAL ASPECTS RELATED TO THE UEVELOPMENT OF ThE RFCL CONCEPT,.

Aval ABE_ITY « UNIPUS . INCe s Pols BUX 433, NEW YURK. Ne¥e LJ0IS

SFUEL CYLLE # FEED MATCRIALS PRODUCT ION CENTER & SIAEA ¢ FLEL STURAGE ¢ FULL REPRUCESSING ¢ FUEL RELYCLE »
PLUTOUNIUM ¢ ECONDMICS ¢ CUST ANALYS IS ¢ SAFEGUARDS: NUCLEMN MATERIA

i19a2s
FEIVISON WA ¢ TAYLOR T3
SECURITY IMPLICATIONS OF ALTERNATIVE FISSICN FUTURES
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[ R R AT L UNT ENIE O
RN TN Unives Gl ty
BOFPESy LLT s uF T ATGWMIL WKHENTISIS. 320000 PP, 18~ 18 Su~o8 (UECs 1970

FESLUSHE 5 RESRE ASSUCIATLD wilm The AUVENT UF A PLUTUNIUM ECUNLMY Fum THe muchoan EMOLsINY ARG Tr
GEFFRLOLTEES INvOL VLD I CuPinG ®iTm Tre e RISKSe OMCE PUT INTC COMMUMC AL CINCU AT Iuhe The
AJTHUES GUGGE ST THAT DLuTuNIUM S0 OECUME VOLNEKADLE TU wIvERSIUN Fuk NuCLEAN scARCAS PukbLsES
TAROuGn THEFY OF TewmuRIsl AND CRIMIMAL hUUPS, ON THPUUGH ABPRGEMTATIUNS OF wuvhn NMENT S UF

MAT (0N NOT CuRGLATI Y N T NUCLEAK CLute Tt ALTHORS APuul THAT frohi AT ol ALTERNAT ivEs 1L
TAL ML SENT COLESE OF NUCLEAR PUSLN JLVELULPMENT @MICH ARE LESS wANEMABLE TU JIvEeolin swn As
P SUUGTETIUN 4F Trim b uM=232 FUN URANIUM-238 A5 ThE #RINCIVAL FunT ile 1SOTLHE TO UE uUSeu #Fuk
TRLLDING PURPLIL S,

MEALT UM, ORELOEN & PLUTULIUM ¢ SAFELUARD G NUCLE AN SATERIAL o THLFT/Z0IVvERSIH & SCCunmITY o Fuel WECToLL *
PUR AF LAY TN

Lis ez
At s
ATUM, FUN LE -5k AN ALTLANATE TU ASSURED NUCLEAN PRul IFLHAT IuN
LS ALAMUL WIEMTIF L LALUNMATLHY, Mo mixicu
€ PSS BOLLELEIN OF TrE ATGMIC SCIENTISTS. 32i%0e PPy 42~22 (WAY L976)

FHL PRUMGGAL 15 VOm TH LEASIMG LF FUBL FON NUGLEAR FUREN PLANTS WATHEN THAN SLLLING 1T.  Trin
THERE BsUwh O BE S MELG F ol SMALL COUNTRICS Tu REPhOCEaSe SPENT FUuLL sulu B HeTurhts Tu Tre
SUPPLIEY enl(M qUILD ALSU WELP TC PROMOTL FublL WEPRLCCSL TG CENTERS,

Fai HESRLUCELRING ¢ SAFEGUARUS,: NUCLEAN WA TewiAL

titain
PRELEY B % LHNGT WL ¢ Gl et G v JABRE M1
FHL NHC NUCLEAK CNERGY CENTER STuur
e Be MUALEAR HLLULATORY CLMMISHEIUNG wASKINGTON
3l POS. FRUM JATH AMERICAN PLstd CUNFERENCE; CHALCAGUs BLL INOIS. APRIL e0~dar 1970

FATEGUAND G- ~@l Tr RESPECT TU FUGL~CYCLE NECS: COLLUCATIUN OF SPENT-F UEL HEPHULL 23N ANO i xe U~
URIDE FUEL FAGRICATIUN FACILEITIES MIGNT 8e AOVANTAGEOUS FHOM TrE SAF EwuARU > STANWUINT, BY
HEQUCING THE ROUTINE SHIPNENT OF PLUTONIUM COMPOUNDGS SETeEEN Tre Futl REFPHULLSSING AN FukL
FABHICATIUN PLANTS . MEVERTAELESS EASED UN THe ONGOING SPECIAL SAFEGUANUS STUOYe ANAL VSIS "w
OATE INODICATES THAT GFFLCTIVE SAFEGUANDS CAN CUNTINE TO o0 ACHIEVEY oITHUUT CLLIMENATING Tt
SHIPMNT OF THEGE PLUTONIUM NATERIALS .

AVAL ASIITY - MALCULM Lo ERNST, PRUJECT QIRLCTUR . NUCLEAR ENEMGY CENTER SITL SUNVEY: Uede NUCLEAR Re GULATURY
COMMESSION, DALHINGTCw, DC

FLUNGMICS ¢ PLUTUNIUY & SLLIASILITY ANALYSIS ¢ SITING ¢ @ASTE HANDLING ¢ Envirunment » Cust ANALYSIS # Funo
HEPROCLSS ING ¢ SAFT CUARUS . NULLEAR MATERIAL ¢ ENERGY CENTER ¢ BASTE HEAT o PUSER TRANSMISZICS ¢ Fuli CYWE »
Fut. SECvCLE

YL T]

LUTES AL ¢ KASTEN PR

CASTLUOLED MEACTUR PROLMAMS = THURIUM LTILIZATIUN PRUGHAM FRUGHESS REPORT e JANG Le 1976 THRUUGH JUNE 30s 1973
GAK RIDGE NAT TUNAL L ABUHATORY o TENNESSEE

UMNL -BEZE #. 335 PPS, FluS, WEF S, MAY 197¢

UVEHALL T GE FUBL HECYLLE INVOLVES SHIPMENT ANU STOHAGL « HEPROCE SSI NG+ ReFAURICATIUNG ANC mASTE

DI SPUSAL. REPRICESSING SEALS BITH ThHE CHEMICAL REPROCESSING OF SPENT FUEL TU mELuveER LSEFUL Futkl
VALUES = DOFH ROSIDUAL U-235 AND U~2J3 CONVERTLD FRCM TH=232 - AMD ALsU TUL ISULATE ANU CONVERT
THE FISSION PREIUCTS AND OFHER WASTES INTU FONMS SUITABLE FOR DISPUSAL.  THESE (neEMICAL
PROCESSING STiPs ANE CONVENIENTLY GROUPED INTU FOUR AHEAS: MHEAC ENUs SULVENT LATHACTION. UFF-GAS
CLEAMUF. AND @ASTE YROCESSING AND ISOLATION. FOR MIGH RECYCLE: THE PNUDUCT I3 AN THe Ll
URANTL NITRATE SOLUTEON, wiiCH BILL BE THE FLED FUR A REFAUKICAT Iun PLANT .

AVATLASILITY ~ NATILAAL TECHNICAL INFORMATION SERVICE . Ue Se DEPARTMENT UF CUMMEHCE s SPRINGFIELU, VAL Zainl

HEACTUR, BREEDER & CARJUN & CLATED PART ICLE + ECUNOGMICS o WOT CELL * THORIUM » WASTE HANDLING ¢ OESIWN 3TUOY »
ENVINONNENT ¢ UFF GAS » RESIN » SULVENT EXTHACTION PRUCLSS + FUEL REPRCCESSING # HEACTUR . FTGR ¢ SAFEGUARUS.
MUCLEAR MATEWMIAL & FUEL RECYCLE ¢ JACOES ¢ @ ANKET

SCERTY
NUCLEAR ENERGY CENTER SITE SURVEY = 1975. SUMMARY ANU CUNCLUSIUNS
Ve Se NUC_EAR MEGULATUAY COMMIE Sof ONe BASHINGTUN
NUMEG-QOILEPART 1 OF W) #s 215 POS, 13 TABS. 13 FLGS. JAN. 1976

THES SURVEY @AS PERFURMEL AT THE REQUEST UF THE UsS e CONGRESS. POSER PLANT, FUEL CYLLE. AND
CINMBINED CENTERS WERE EVALUATED AND COMPARED wiTH DISPUSED SITING PRACTICESs THE SUNVEY
CONCLUDED THAT JEPENOING ON LOCATION, IT IS FEASIBLE AND PRACTICAL TU CONSTRUCT CENTERS OF U@ To
€0 NULLEAR POBEY PLANTS: FUEL CYCLE PLANTS, AND CCPBINED UPERATIONS. HUBEVER: MU GREAT UK
UNEQUIVOCAL  ACYANTAGE OF COMPELLING NEED FOR SUCH CENTERS wAS TCENTIFIED. DISPERSLD SITING OF
NUCLEAR © ACILITIES REMAINS A FEASIBLE AND PRACTICAL: AND EVEN OESIRASLE, OPTIMUN FOR MANY
LOCATIONS. THE SURVEY FOUND THAT A 15 TO 20 UNIT PCRER PLANT CENTER COULD ACHIEYE, THROUGH THE
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AVALLAGILETY = wATIOMAL TELHATOAL InFuRmaAT Tun 2ERVELCs Ve Do vevanTaont UF Cudatncis anl suk lobos vae  cchui

-
ELLMIAIES » SITINGe A TIMLL ¢ wALIUACTIVITY HELCASL * FUEL mEWRLCCSaine ¢ TromPal FuckLl Ilh ¢ runclast »
AR L LUAN e HUCLE AR BATLMIAL ¢ NI PLNEENT AL GOAL BTY o slnEROY LENTER ¢ Pue ik ThANsIL 20l Ll » FUaRLINue LAnL ¢
I OVLlm FLANTs WAL AR » SFULL LYLLE ¢ JaCuts
| .
L Lianas
} PULLEAW CRbue® LEMES LIT1E SURVEY = 19790 LASCulIvE LudMiny
] Jea UL AR MCLUAAT DAY LumMMESUlutes A Sl TOS
) WML 4~Q0ul =t *a LD Pru, JAN, IwTo
)
ﬂ LUNTALNS A SOMaALY F Tre MALN mEPURT 80 B CLVL ALY BY SUNLL=UuU i (rAnT e
|
.
| AVATLASILITY = HATIUNAL TECMBCAL INFUKMAT IUN SemVIChs We 5o LEMAMTMINT UF (uMMemcEs semihof lobis VAL caiuld
] ELUNIAICS ¢ LETINGs A TIVLE & KaslOalTivilY HolLAse ¢ FUBL wWeMsuLeSsiNe ¢ TromMal Vol uliuin » FuniCasl »
‘. SAPE G ANIS e NUCALEAR MATL ATAL # LuvIFUNMENTAL SUALTTY » Schbrul CENTER ¢ Flme B TRANIHILLION ¢ A-PLse < Funelant
\l POMLANNE NG LANU ¢ ePgata PUANT . NULLEME ¢ HADT UL GGl AL P aLT r P URL ATLLE ¢ JALun s
1:
: Lo
MUELLAY L NERGY CONER SITE SURVEY ~ 1979 PHACTICAL ioave s UF (arcamaniatila
‘. Ve s NUL L E AN ML AT ORY CuMEl Salutie mASRINGTLN
l WURL GBI EPART IV UF 4 ) se APVPRURe GC0 VRS, o8 TAb e 1y FluSe AN L1vle
)
‘_ TriE MALN VART CF THE SETING SURVEY o COVERESD UY Pand de Tris VAl un (ML TATloh LUisiuboes
¢ ASSUM TILNS AU HASESs JuslSUICTIUNAL AN INSTETLTIONAL CONSTDOCRATILAS s ELLALMILC CUnGTLLHAT Iunas
SULLAL ANU PUCITICAL CONSIUENAT IUNGs ACCIDENT milor ANG NATIWHAL SELUri TY. ANY SAFC wuANU Bs
AVALAGT.LTY = NATTUNAL TLUMNICAL INFURMATIGLS SERVICL Y Ue Se JLPARTMLNT UF CuMmMenCle s#minuF leius vAe  dedol
FOONGAICS & IhounANCE » LA ¢ ST INGs MULT I E ¢ ACCIDENT: PRUBAGILITY (F ¢ SATELuArUG s NUCLEAR MATE=TSL *
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SECTION 31 MATERIAL CONTRUL AND ACCUUNT EnG

1 a2e
ME RN OF T MATENE AL CUNT UL AND MaTERIAL ACCOUNT Ereu TASK sukcE
Ve lbe SULLEAN HLLAATURY CLAMIE Lol un
MURE 22800 Vil 2a 178, QKe SuMManT) vy APVRUR, 203 Pos, Flulbe weFbe APRIL L1978

FERULTS OF A NRL TAGK FUMCE Ealael 1armio Tu 21uur TFE il s F MATEHLAL Cumtmil AN ACLULATIPG @M
THE SAF L GUAAD S AL aHAM AL MHESLATE e THL FUOLLUSIRG TLrICe ARE CLsCuanEdl 1o RAea Ame
UUJECTIVES UF WATesia CUNTHUL AND SATERTAL ALLUUNTENG IN THE NHC SAFLOUAWIS PHLUAR, <o wl AL
Fum MATLEAL CONTROL ANy WATEMT AL ALCLUNT ine 27 3TLMS LASED LN TRelK Mubts Anu Jodeltivesi Je
ERRLN L wtlum T Gl ive VLU ATUNY SAST MLLT o CF PRuvives T CAAUILITY Tu MEET Tee

MLL JMMLNOED GUALSL ANU se DINELTILN Fum Mal  mlal CONTRGL ANLD #ATLSEAL AL ounllsw vevilurmenl,
INCL U e BUTH SLA=T R AD Lule- Toud 0H DL 5,

AVAICATELITY = NATIONAL TELHNICAL INFUNRAT TUN SENVICEY Ve se VePARTMENT UF CuMMe sl nlauF ledbe wAe  Zoiud

CRAFEGIAMUS Y NUCLEAN MATEAIAL » o5V LIAL NUCLEAR MATLRIAL & CALNTHUL * SALCUWTAGILIIY ¢ slrcbT/uivensiue ¢
O G AT TGN, WeC » SRl JESTON LHITARIEA ¢ JALuBS

Liatas

LHMAN My ¢ Lusk Ve

RECUNLTRMUC TLON UF AN ACCLUNT'S Past

Ls ALAMUS SCLENTIFTIC LAdas NoM,

OV NUCLER MATLAIALY MANAGEMUNT, viI(a)s My U537 (alNTER LwZ7-1978)

AUGTURTCAL WELS MO s ANY UATA FrEGUaNTLY HAVE ofcN HouUCel O CIMbENAT Tl WF ACCuunlse e Pruticew
UF FInuies ALl SAY G A GIveN SLT GF ACLUUNTSL LU mAVE UEaN COMBINEY Tu wivi suse wlvin sel F
HEOULE G ACLUUMT S T 5 AUDHE “alde AN ALGUMITHM SAS GLEN DEVLELOUPEU Te ALLLMIL L9 Tl Task asu A
COMPUTER CLUUE e PUMTRAN |5 wiven, Al CRAAALE wlTr SUML 4 UATA | ALuL Peesunleus

SLUATLLUANU G NULLEAR MATLHIM » SMATENIAL UNACLOUNTED FOM ¢ OLMECTA NUCLEAN MATEMIAL * ALcuuNTAoliLETY o
SHAT AEMAT LCAL TWEAT AL AT ¢ STIMEF T/Z0L VEnSIUN ¢ SGTATISTICAL ANALY SIS

157602
WUL TEHMANN HA ¢ SEAUALLM HE ¢ WUGLENS DN ¢ FuSHisl Fo
MUCLEAR VOseHD  NEe TECHNTGUE FUR SAFEGLANDS SPCC AL NULLEAS MAT. HiAL
MOUND L Ae ¢ ML AME SHURG, UnlL
WAl U ) ¢ CUNF=TTe ) o, Y PVSe FHLE N0 I NTERNAT TCMAL CUNPEMENLE UF EnV ERLAMLET AL ROt EMs Jr Tee
CATHACTEIVE INOUSTRICH-MATCERIALS s ENEMGY . AND ENVIRLOMENT § Cavlums UmlUs NuVe £%s L9717

Teth s STUDY DESCRIVE » CUA el Crie AS AN ALTLNNATIVE TC MUF/LcMUF, 19 A SATLHIAL CunixilL ARG
ACCUUNTADILIT Y 4ETCUBALUGY OF A PLANT PROCESS THMULGM Trl FURMULATION U CLOSURE EULATILAS. Tre
METHUOULUGY s ADAPTAGLE TU PLANT PROLESSES UF VARY ING VEGHEES OF DEshun AU urtih T oAl
COMPLERTTY . APPLICATIUN DOLS NUT REGUI A4S ALTERATICN UR MUDIFICATION UF AN APSL ICANT S BRULL, ‘as
CUA METHUDAOGY ITERATIVELY COMPARES Tr ACTUAL SITUATILN Tu THE NELDs THE Podf ussMANGe OF T
PRUPUSED UR ERlaTive MEAGUNESMENT SYSTEM . 5 COMPARL O To THL #ATEHIAL CLmTiul o ITLHION. Then
ADDETIONS O REFINCMENTS TO THE MEASUNEME! T SYSTEM OR PRUCESS ANE ETLRATEIvelY COMMANEY TUL The
CHITERION UNTIL TrE CHITEHION HAS OEEN MET.  THiS SYSTEMATIC COMFARESUN CAN LFFICIENTLY ENSLHE
THAT A COMPLICATED PRUCLSS MEASURLMENT SYSE'M wici PLNFOAM TO THL LEved A3 SPLCIFIED be The Neele

AVATLLAGTLITY = NATIGNAL TECHNICAL INFORBATICN SENVICE, Us 3¢ DEPAKTMENT GF CuMMENGE s SPRINGFIELDs VAL <liol

OSAFCWIAROG . NUCLEAR MATERIAL & SSPECIAL NUCLLAR MATERIAL * SALCUUNTAGILITY o STmcbl/7 lviRolun o oANAL YT ICAL
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INTERNATIONAL SYMPOSIUM UN IHE SAFEGUAHDING UF NUCLEAN MATLHIAL 50 <0 TU 20 A Tubes Iv78, wndin
WAL ATTENDED OFY 220 PARTECIPANT 5 REPHEC wTING 38 COUNTRIES ANU Trcbt IATE«RAT LUNAL CRUANIZAT TuNS,
WITH A TUTAL OF 9% PAPERS. VL« 11 PRESENT S 52 PAPERS UN INSTRUME NTATIUN AND MeAsuxEMenT o
CONMTAINMENT, NOMDE GTRUCTIVE TESTING MTen®se AND MLAED URIUE FUELS.

AVAILASTLITY = UNIFGs INCes Folle BUR 433, NLE TUNRK, Ne¥e woie

BAFELUAR IS MUKLEAR SATERIAL & [AEA ¢ SPECTAL NUCLOAH MATERMIAL ¢ MLASUREAENT ¢ INsIuMEnT s SunvE iLLAme *
CONTAINMENT & THEST . NINDESTRULTIVE o REACTOM, MTod ¢ MIAED GrIDC

1 ove
SAFEGUARDENG NUCLEAN MATEHIAL 5S¢ VuLe | =~ PRLCUASILITY AND SAFEGUARDS
INTERNATIONAL ATCMIC EvERGY AucniY, ViEhma
STEZ2 M s0Bivole 1) %o 100 PPS. PP, ST il UF PRUCECDINGS UF A SYMPUSIUM UN SAFEGUARDING UF NUCLL AR
MATEMIALS L VaENNA, AUSTRIA, OLT. 20-24, 1975

TITLES OF PAPENS PRESENTED IN TS SESSION ARED VEKIFICATIUN OF PLUTUNIUA INVENTURIES: The

ARPL LCAT LON OF PROBABILITY METHOUS FUM SAFELVARDS PLRPUSES . CASE STUDIES UN Tre STATISTICAL
ANALYSIS UF SAFCGUARDS DATA, STATISTICAL METHODS FOM THE PLAMNT G OF INSPECTIUNS: EFFICIENCY UF
MATERIAL ACCUUNTABEL TTY VERIFICATION PHOCEDURES: A CASE STUDY, SAFLGUAKUS FRULEDURES FUR
INTERNAT LONAL THANSFENS OF MUCLEAR MATERTAL 59 AND SOUME TECHMICAL ASPECTS UF THE APPLICATIUN WF
TAEA SAFEGUANDS TU ENRICHMENT FACILITIES.

AVAILASILETY = UNIPUS, INCes Pole BOK G303 NE® TUNK . NeYe  IL0I1S

SAFLLUARD S NUCLEAR MATEWIAL ¢ LAEA ¢ SPECTIAL NUCLEAR MATENIAL & PLUTUNIUN ¢ PRODAUILETY & STATISTICAL
ANALYSES & ACCUUNTASILITY & ENRECHMENT FACILLTY

135evi
SAFLGIANDING NUCLEAR MATERIAL S, VOLe | =~ SAFLOGUARG S ANU BATEMIAL CONTROL ExPewiENCE
INTERNATIONAL ATOMIC ENEMGY AGENCY, VIENNA
STI/ZPUB/808A V0L 0D #0u  1J5 PPS, PP, J79-518 UF PRUCEEDINGS OF A SYMPUSIUM UN SAFEGUARD Ive UF NUCLEAR MATELALS:
VIENNA, AUSTRIA, OCT . 20-24. 1975

TITLE UF PAPENS SRESENTED AT THIS SESSION ARED EXPERLENCE IN THE APPLICATION UF AGCNCY INSPECTIUN
PHACTICES s CURATOM EAPERIENCE OF VERIFICATION METHCOS IN Fuel FABKICATION FACILITIES,
VERIFICATION OF MNUCLEAR MATERIAL ACCOUNT S AL A MANAGEMENT FUNCTION: PHACTICAL PROBLEMS IN The
VERIFILCATIUN OF A FARILY UF INVENTURY [TEMS, MATERIAL SURVE ILLANCE ANU VERIFICATIUN PRUGHAMME AT
A URANIUM ENRICHING PLANT . COMPTAGILITE INTERNE DES MATIEMES UE DASE AU CUNMPLLAE DE FABRICATIUN
DS CLEMENTS COMBUSTIBLES AU PLUTONIUN DF CADANACHE: BILAN GENERAL CUTILISATION OU A UTUNIW MiS
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[T SLUNT M e
EN UBUVRE GANS (A FALRICATION DIy ELEMENT S, CUMBUSTIBLLS ~APSLUIL s N LLAR BATehiALS ACCLUNTING
AT S ANGE IEL DS PRECEDURES USLE FOR e ALCUUNTANCY OF UnARIUM=205 I TrD FAOKICAT Tuln Wb Slam Y
ENMLCHED URANTUS FUFLS .

AVAL AAT.LTY « UNIPUSe INC oy Poue olR 033, hie TORK, NeYs 10000

FALA # SPECIAL NUGLERR MATEMIAL & INGERVICE INSPLCTIUN ¢ ELRATUM ¢ FALRICATION PACILITY & EAmICHMENT FACILETY
POALCONTANILITY o URANIUM & LAFEGUARLS s NUCLEAN MATL #IAL

145%a%0
SAFE GUARDING MUCLEAR MATLRIAL s VUL s | =~ INFUNMATION SYSTEMS AND NEAL=TIME MATOHIAC CUNIRCL
ENTEMGATIGNAL ATOMIC FUERGY ALcmiys VIEANA

STRZDUR/ZROB VIR ol ) ®0  12% PVG. WP, 25)=3T0 OF PROCLLUINGYE GF A SYMPUSILY Ch SAFC GUAKU ING CF AUGLE MR
MATEMIAL Gi VIENNA, AULTHIA, GCT, 20-284 1975

TAFLES OF PAMERS PUESENTLD AT i s SESSIun AdE: THL IARA SAFEGUARLL INFUSMAT IUN SY TeM, SUME
ASPECTS UF HTAEA MATERIAS ACCUUNTANCY In HELATIUN TO THE FUTUKE LURATUN STuleMs CunTINULLS
FOVENTCar I SPECTAL WK CAK MATEATALS (SNM) STCRAGE FACILITIESs A wEAL~T iMe MATEW LAL CONTRA
CONCEAT Pk SAFLGANDIN , SPECTAL NUCLEAN MATLIAL IN UNITLD STATES CICENSEY PHUCE 351 M
FACTLATEE 5o NUN-OE TR TIVE AGSAY TECANULOGY AND IN-PLANT OYNAMIC MATERTALS CuNTRUL ~ "OTMAL",
COMSALT  COMPUT WILt0 MASUREMENTS FOR SAFLGUARDS AMY ACCUUNTABILITY . & COMPUTER aYSTeM Flun
ALCOUNTING AND CONTHO . OF NUCLEAR MATEREALS EXPERIENME IN NUCGLEAK MATERTAL S ACCULNTAN Y INCLW T Ao
THE Ust GF CUMPUTLAS I THE UKAEA. POTENTIALITY OF AN ACCUUNTING aYoToM FOR NUCLEAN MATERIALS IN
PHE PNC PLUTONIIN FLEL FACILITIES: AND CUOMPUTENIZED IWFORMATION SYSTEM FUR INVENIURY=TARIAG AND
VERIFICATION AT A WCLEAR FUEL FASRICATIUN 2LANT wiTm CLUSLY PRLGUCT lun L INES.

AVALLABILETY = UNIPUG, InCes Polle BUR 4030 NL® YORK s NaYe iucie

WAFEGUARD Gy MUFLFAR SATEWIAL * (AEA ¢ SPLCIAL NUCLEAK MATERIAL ¢ ACCLUNTAGILETY & FoF dicMa Tiun HLTRIE VAL »
EURAT UM & UNITED LTATCS & umALA

| Hoas
SAFLWIARD ING NUCLEAR MATEHIALS: WULe | =~ STATE LYSTeMs OF MCLUNTIAG ANG COMNENOL
INTERMATIONAL ATOMIC FJEMGY AGENCY. VIEANA

STI/A2087%808IVULL L) o, 136 PS5, 9P, S9-195 OF PRUCLEDINGS CF & STYePOS iUl UN SAFEGUANU ENG UF NUGLL AN MATLwLALS,
VIENNA, AUSTRIA, UET . 20264 L1925

TITLES OF PAPEHS PRESENTED AT THIS SELIUN AME: EXPERIENCE IN THE APML ICATIUN OF THE CUkATuM
SAFEGAKDS SYSTom IN VILE OF The INTRUDUCTIUN UF IHE VERIF ICATICN AGREEMENT o GEMMAN UeMuCRAT 1L
REPUM [C STATE SYSTEM OF ACCOUNTING FUR AND CONTRUL OF NUCLEAK MATERIAL . FEATUMLS OF Trik UAN o1
ATaTEM UF NOCLEAK MATERIAL CONTROL IN CUMPLIANCE @lTH JAEA-NET SAFEGUARDS WEWU INEMENTS, ITALIAN
EXPERIENCE @iTn THE EAISTING SAFEGUASDS SYSTEM, SYSTEM DESIUN AND EvALLATICN Fuk NATICAAL
SAFEGUARD S SYSTEMS, CONCEPTUAL DESIGN OF A SYSTEM FUR NUCLEAN MATEHIA CUNTHRUL IN A HESEANLR
CENTME ACCORDING TO THE TAEA SAFEGUARUS RLJJITCMENTS . ACCOURTING AND SM EGUANUS STSTEM FLR
NUCLEAR MATEST .. 5 AT ThHt HOSSENOCRF CENTHAL NUCLEAR RLSEARCHM INSTITUTE (URESJEND « INSTRUNENTLY
GAFEGIARDS AT NUCLEAR PUSLR STATIUNS: NUCLLUAR MATER AL ACCOUNTAMNCY ANG CUNTRUL AT Tre A=l
BOUNMUNICE NUCLEAD PUwtR PLANT . EXPER IENCE IN SAFEGUARDING NULLE AR MATERIAL AT THe ~HEINSULKG

NJCLEAN PUBER STATION: AND SAFEGLARDING NUCLEAR MATERIAL AT A NUCLEAN PUSER STATION silfwm A SATLN
MUDERATEL AND COGLED HEACTOR.

AVAI ABILITY = UNIPUB,. INCes Fals BUKA 833, NEW YOMK, NaYe IU0LG

SAFEGUARDS s NUCLEAR WATERIM. + TAEA ¢ SPECIAL NUCLEAK MATERIAL ¢ ACCUUMNTABILITY ¢ eSMANY ¢ DENMARK + ITALY »
OESIon STuoy

138aAs
ADAMS HE ¢ SPOGEN LW
A MATERITAL CUNTRUL ASSUSSMENT PROCEDUNE
LAWRENCE LIVERMUKE LAB., CALIF.

VEHL=TIZIA(REVLID ¢ CONF-TTOu56-0 o4 10 PPus FROM ANNUAL BEETING UF INST. OF NULLEAN MATENIALS MARAGEMC 0T G
WASHINGION,: DeCas JUNE 29, 1977

THE MATERLAL CONTHOL SYSTEM ASSESSMENT PROCEOURE BEING DEVELUPLU oY THE L ASRENGE LI VEN MUK
LABOMATORY FOR THE UsS. NUCLEAR REGULATURY CLMMISSICA §5 REVIL®EC. I Cunsisls OF FIVE saduw
SECTIONSE  TASGET JOENT IFICAT IUN, ADVERSANY SEGUENCE AND SIMUA L EMERATION, MATERT AL CUNTROL
SYSTEM RE SPONSE OL TERMINATION. SAFEGUARD SYSTEM QUTCCME DETERMINAT EGNe AND SAHFLGUARLY sSYsTes
UEILATY DETERMIVATION. WHEN ADOPTED, THIS PRUCEDURE BILL REQUCE SAFEGUANLS CICERSING PROBLEN: BY
PROVIDING COMPATIBILITY WITH FUTURE PERFORMANCE BASED REGULATIONS: ERMPLICET EVALUATION WULES ANG
REQUIRENMENTS. BULL ~DEF INED TRADE~OFF STRUCTURES. ANG LSEN UNIENTEC AND SYSTEMATIC EVALUAT 1ON Ano
DESIGN TNOLS .

AVATLABILETY - NATIONAL TECHNICAL INFURMATION SERVICE s Us Se DEPARTMENT WF CUMMERCE, PHINGF lelue VAL celul

SSAFEGUARDS « MULLEAR NATERIAL # OSPECIAL NUCLEAR MATLRIAL ¢ MATERIAL BALANCE + COUNTRUL ¢ ACCLUNTABILITY »
CTHEFT/ZOL VERSLUN

138599
GEGUSCH w
COMPUTER PROGRAMS KEMAKO (IN GERMAN)
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baniey LR N et
GEAATL TOmE 5 Anl Fum alam G w17 ubhy STabm EnsluT g
SAASEZLD %o B3 AVus 8 Fiuse 3 uekSe NPT

Tl Glw HAG U Pauviue v TAES silTe IIF Ul Jus ol benbng Tre Thamsabii b waccas ®ATumial Lol
W T G EALE AATLREAL BALANLE AwEA AL Bebh A Tro INVENTUNY UF mutLcAs wAT wlm 10wk
VETEMAINEG YLAR Y. e Maku | AhL 2 PRuleas Ing UATA OF FHoam Futh Ass mocle o Ehlrudiicl Inlue ARy
ITHRAUTATEDG AG o TL S Taansrunt el OLT OF s NICLLAW Fuech PLAN G wtoPell IVELY s KLmasy & Painls Tow
ENVERT UMY LELTS IV ING Tl ALCOUNTARC Y JATA M PAMATLLY F U LACH BATLRN OF Nute. Ak 4AT kI ACe

AVAL AST ITY = PulAslodaT Gt VIAATLIAHEN ANTLS Fun ATUMSECr Enme 1T Uy STRAMLERILHUWEZ Den el sl n
GEA AT Gl FER TR D o LI BT SRR INCRARL BIE T SALULBALLEL 117 wekPah e RULeATIC Roeruik I

TALA & NLGUAATIGN: TALA 0 GENMANT ¢ CUMPUTES PLGUHAM ¢ SAFEGUARU e WULLEA aalimiae ¢ Pwuilrowallun

sl as
JUNN D

AVTAREL MULEL be ESTEAATIUN ARG e FLC TEUN LLem Ty Fld SArEGUARSENG M INCOIe STudAce T ANKS
LASHE ML LIYERMORE L AB.s CALIF,

AFL TR v LONE STT U802 ke Ld PWL, FRUm AtAL MEETING OF Tre INGTITUTE oF SULLCAN MATERIALS wANAwem Wl
WALAINGT UM Vel os SN £ a1

Forl AV LCABILITY UF MODE NN SIubAL PRULESHIN G TECMaluuES Tu Tt SAFEGUARUS PHALLEM Fuk A VLulunlue
NETHATL STOMAGE TANK (S AUUWE 33LUs  THE TRLANIUUES IAVOL YL SATHERAT LCAL MuJth Etvus P T [mAL

EOTIMAT IUN F PUUCesas vARIABLES Awu Tre DETECTILN OF AONUNMAL CrANee 5 In Troose vasiABLES Due fo
AIVEMLARY DEVEREL e Arv LAAMPLE 15 GLVLH wlUr SHEES CVESALL PENRF UdMaNLE In Tukws Wb

PROMABILIT IES OF DET 110N venSUS FALSE ALAAM PRUSABILITIE 5 FUR LeVvELS WUF DIVERSIUN Lr 130 229
AN 00 wes,

AVAT AGELITY = NATIUMAL TLCIWECAL INFUNPATILN SeaViCEs Ve 5o WEPAMTMINT b CuMdedCis SreihGh loiuse vAs  2Ziui

CUAF L LA UG NULLEAK PATLHIAL ¢ SLPLLIM MU EAN Malawia ¢ STHEFT/ LIViNaILn & sanm vTicaL =ult ¢ oaimunal lun
LT ORALE CUNTAL H » VLGTUNE UM ¢ Nl THATE

fasiia
MOGeb bty T1 o JUMNSICY Jo ¢ SUHNETUER mA P
IMVIVE D MATERIAL ACCOINT ING FOR PLUTUNTUM PROCE 53ING FACILETIE S ANU A 230u-HTuw Fuce FADHIcm: iUl FACILITY
PATTOLAL PACIFIL NUMTHEEST LAE ses RICH MND. wAGH,.
ANeL 2998 o, BF0 ™Wae TAUS, o Fluse (& Red Sy UlT, 4975

THlS REPORT @A, PREPARED A PAKT OF THE SPLLIAL SAFEGUANUS STU0Y. THE MAJUK UsJdecTive OF Twne
STUOY SAG TOD  "PROVIOE A SYSIEMATIC ASSLLMENT OF Tl SAF LWARLS MLASUNGS ducnt if leu IN ThE
UHAFT GENLHIC ENVIRUNMENTAL STATEMENT UM MIALD UAIOE (GL 34U ) ANU VEVELUP A SAF LUUARUS PLAN Fus
PHOTECTIUN oF PUARTS ANU MATERIALS IN THE PLUTUNIUM MECTOGLE AND MIEGH-ENH L 9E0 UNAYE UM LVLLE +®
STUGIES S ME INETIATED TO INVESTIGATE PUTE sTIAL GAINS FROM Tl ARPLICATICN W Mew TECHNA UwlE s
BUCH AS HEAL-TIAE MATLRIA CONTROL s S IMATANLUUSLY, 2TULILS wewE INIVIATED T b vALLATE The

POTENTIAL GAINS FeUM CAMRYING OLT ERISTING SAF EGUARDS MEASUNES. THIES ST ¥y TITLEY “IMPRLYED
SATLRIAL ACCOUNT INGe™ ULALS wITH Tt LATTER,

AVAL AGTLETY « NATIONAL TECHNICAL INFORMATICN SENVICESs Ue So DEPARTMENT OF (CUMMENCE: PR INGFIELUs vAs <ciold

FUBL SEMUCESSING ¢ FUGL HECYCLE & ANALYTICAL “OOLL ¢ ACCOUUNTAGILITIY & LICENSING PRUCESS ¢ HEACTLN, MTWR
PLUTasius & SAFFGUARD as NULLEAR MATERT AL

L liuTls
DEHNARD A ¢ MIVUSHE By ¢ GUITIERNEZ FO
SANODIA LABOMATURTES M UTuNIUM PRUTECTIOUN STSTi N
FANULA LASS .0 ALOURIER UL . Nom,

AN FT ORI ¢ LONF-T70LS0-0 s T PPS. FRCM ANNUAL MEETING OF THE INSTITUTE UF NUGLEAK WATENLALS MANAGE MNT;
CASHINGIUNG Vel as JuNe 29, 902

DANGIA LABURATORIES 15 CEVELUPING AN [IMPHOVED PLUTUNIUN PRUTECTIUN SYSTLM (PP3) T DEMUNSTRATE Aee
CONCEPTS P ENAANCING WPECIAL MUCLEAN MATEALALS SM EGUARUS. PPS COMEMTS INCLULE SLPARAT ION uF
FUNCTIONS s GEAL-TIME ITEM ACCUUNTABELITY AND (MPRUVED MLANS FUN CUNTRUL OF MATERIALS. ACTIVITIES
AND PEHSONNEL ACCESS. MIYSICAL EARRIERS AND A SECURE CUMMUNICATIUNS NeToumk ARE UESIUNED N, o
FAE SYLRTEM TO DFFER GHEATEN PROTECT ION AGAINST SABUTAGE . UL VENSION AND THEF T ATTemPTS. PRUTUTYPe
SYSTEMS ALE BEING CONSTHULTED AT HANFORD: SASHINGICN AND AL BUGUENUUE s NLw® MEAICU AND eill BE
SUBJECTED TU A CUMPREMENSIVE TESTING AND CVALUATION PrUGRAM,

AVATLAGILETY = NATIUMM (ECHNICAL INFORNMAT ION SERVICE. Us 3¢ ODLPANTMENT OF CuMMERCE: S0 INGFIELD. wAs 22000

SHLAFEGUARDS . NUCLEAK MATEWIAL & 5P CIAL NUCLEAR MATERIAL ¢ SRLUTUNIUM » STHEFT/OIVERS ILN ¢ 95ABUT AGE

La2e%a
SONNIER CS
CLUSEOD LU SAFEGUARUS CUNTRUL OF PLUTOMIUM TRANSF IR AND SANPLING UPEHATIONS
SANOLA LABS.s ALBUGUERIUE » N b,
SAND-T7-0B00C * CONF-T70€36-12 s 20 PPS, FROM ANNUAL METING GF THE INSTITUTE UF MICLEAR MATENIALS
MANAGEMENT, WASHINGION . CeCon JUNE 29, 1977



i
|

(B FITT SLUNT I wE 38
A GAFEGUARDS CONTRLL SYSTLM PUn PLUTONIUM Nl THATL TRAASILF AND SABFLEAL, CubFenlLY S5 ING LiviLumy
UY SANDEA LABERATUMIE b ALBUNES THAT UPLHAT ILNAL LTEPL AN PERFURMLS S IN A Fru otk int o slhubt Ml ANy
DY PRl Y ALT ORI IR0 VE VAL 5. A VARIETY F FRCTLCTIVE cLEMENT S ARe Vol IN LLRJUNLT WS
SET COMPUTER CONTRLLSY AN CHELAS TU AA LA T JLTELT wrAutnuklcEy ACTIvENicS anu A Tivare
COntius Se DELAY Gy O ek 5T SEoPUNSE Fudct ACTIONS: IN~ULPIN Prul i Gl o ds Peuvioie Aukanst
THe®t ANU DIVERL IUM, “ART LU ARLY BY NI VIOVALS ol T AUTHUKMIZED P ART acitbae  AsIL CLMERTS
ATE AL SU AP JCABLE TU TR T ANG SABCTAGE PRCTECTICN oF UTHER OvEmAT luns I/ 0 Vive S AL sl AS
FACILETY wiVAL aYulims,

AVALLARILETY = NATIONAL TECNECAL INFORPAT ION GEMVICES U 5o DEVAKTMENT uF COMMERGLs SPRinGFiELU e VAL “« el

SHRAFL WUARUG s NULLEAN MATLRIAL ¢ S50 LCIAL NULLLAR MATOHIAL ¢ SRLUTLAIUM o THANGPONRE » SAMELING »
CSIMEFTZuIvERSIUN » sSamul AL

Lres s
WERUMIACH 58 ¢ WieRy =B
SUTLERIIJaRATNEC TUECMNIGUE FON AP0 ERVENTOHAY OF PLuTunius-CUnTAINRING FAST CniTical Asse wmy Fuel
AR GUNSE NAT LUNAL LAB .y L o
ANL=T7-87 s 20 PO%. J FLUS. & KEFS . LET. AvTT

A NUNDESTRUCT IVE AUTOURADIGURAPMIC TECANIGUL I3 DLSCHIBED nitn CAM PuiviuE & Vorir iCATIUN e T
PIECE COUNY AND THE PLUTUNTUM CONTENT OF PLuTunium=CunTAINING Fuel ElcMenlae  THis TEOLHALWUE woks
THE SPONTZ A0USLY CMITILY GAMMA RAYS FauM PLUTORIUN Tu FUSK [MAGES Uf FUll chedinds un

PHOT GunAPEC FluMe  AUTUNADIDGHAPHY maAs Tie AOVANTAGE UF PROUVIUDENG AN INVORTURY wewIFICATION
WETHOGUT 3 GPENING F CONTAINURS OF THE HAWDL ING UF PULL ELEMENTS. 4105 0Ne FUEL sleMents,
SUNSTITUT 1O UF RUNBAUIOACTEVE MATERIAL, ANy SUBSTETLTIUN OF ELEMATS OF wiFruwent SEie A
DEFECTABLE . RELULTS AND PHESENTEY FOM FUBL ELEMENTS IN vARIUUG STUsAGL LuNFiloumalluns Al Fus
FOEL LLEMINTS CONTAINLD iN A FAST CRITICAL ASSE MY,

AVATLABILITY « MATIONAL TOOMNTCAL INFORMAT LN SERVICES Ue Se ULPARTMENT UF LUMMCHLE o SPRINGFIcLLe VAL Jdiiwd

MEASUMEMENT ¢ PLUTUNIUA ¢ SHADIOGHARHY o TEST . WuNOLSTRUCTIVE & FutlL STOwALL ¢ OLAFcUUARUS s NULLEAN #ATLWIAL +
FUEL ELEmp NS

131628
AVERS AL
THE USE OF FubL MEMRCCOSSENG PLANT INGTHRUMENT AT LUn FUM INTERNAT LONAL SAF CGuAnUS
ALLIED-GENE AL NUCLEAR SEMVILES, BANNSELL ¢ S.C,
4 S NUCLEAR TECNCLIGY s 6020 PP, 16770 LUECs 19T

THE TALA HMAS A PUUGRAN FOR DEVELLFING INSTHUMENTATION TU BE USED EBY SAFCWUANUS INWECTIUNS AT
HEPROCESS ING FACTLUIT IESe  THESL INSTRUMENTS MAVE GENERALLY SECN INOIYI0UAL PlEceS OF coulsmons
FOR IMPRUVING TAE ACCUMACY OF EXISTING MEASUWEMENT INSTRUMENRTATIUN uF CoUlPMEnT Tu PEsk UkM
MONOESTHUCTIVE ASSAY UN A SELECTED BAGIGe 1T 15 PRLPUSLY THAT GRLATEN USE Bt MALL CF FLDUNUANT
PLANT INGTRUMENT AT LON AND OAT A RECOVERY SYSTEMS THAT CUULD AUGMENT PLANT InsTeuMenTATION TU
VERIFY THE VALIDITY OF PLANT MLASURE MCNTS.  LUAE OF TreSE MCTHUDS Fus verdr ICAT Tun MUST Bk PRUVCN
AL PAST LF AN OFEFRAT ING PLANT UEFORE THLY CAN B HELIED UPUN FUR SAFEGUANDS SUNVLILLAACE.

SHAFELUASDS . NUCLEAR MATEHIAL ¢ FUEL NEPHOCESSI vu ¢ HADIATION MONITOMS ¢ INSTRUMENT, NUCLEAK ¢ TLaT,
MUNGESTRUCTIVE & SIASTRUMENT . SUNVE ILLANCE

131063
MARTZ Uw
AVBLICATIUN OF MODAL TEST ING TLCMNIOUES TO SOLVE VIBHATILN PROBLEMS [N MACHINERY SWPURTIAG STRUCTURE S
B2 P35, ASME PAPER TI1-JE-Loe MAY 9-12s 1977

Frils PAPER DESCRIDES THE USE JF STATE-OF ~Tre ~AkT TESTING TECMNIUGES TU SULve VIOMATION PRLLLEMS
THAT MEGAT FROM DESTON INCUMPATEAILITY SETEEEN MACKINERY ANO THE MACHINLKY SUMPGS T IN
STHUCTUMES s ®ITHIN Tie PAST FEW YEAHG, MINI-CONMPUTER-BASED TEST SYsTiMa. alln SUPPLET ING
SIF TAKL s MAVE ENAULED THE TEST ENGINCER TU APPLY MODAL ToSTING TECHNIGUL 3 Tu STRUCTUKES WP
UNLEMETED SIZE AN COMPLE XL TY,

AVAILABILETY ~ AMECICAY SOCIETY OF MECHANICAL ENGIVEEHNS, ASME URIER UEPT .o WNITEL EnuiNELRING CENTEMS J40 £
STTH ST.. MNEW YUMK. AY 10042

VIBHATION & S5UFPORT STRUCTURE & SMOUEL TESTING & SIMULATICN

13103
NUCLEAR SAFEGUARDS o SCARCH = PRUGNE 55 STATLS REPUMT JANUARY-APRIL 1970
LOS ALAMOS SCIENTIFIC LAb ey NeM,
LACHSI0-PR . 31 PPS, 10 TAUSe 45 FIGSe U7 WEFS, JCT. 1976

THES RLPOMT ORESENTS Tt STATUS OF Te0 NONULSTRUCTIVE ASSAY R AND O PRUGRARS PURSUED EBY THE wAs.
NUCLEAN SAFIGLANDS HESEANCH GROUF H=ls ONC PRUGHAM 15 SUSMAMTZEC oY Tre FULusin: noLow
MEASUREMERTS AT THE e RN MOGEE FACILITY, TUTAL HOUM HULOUP F PAN MEASUNLD wiITH A LARGE-AREA
NEUTRON DETECTOA . ASSAY OF U=Tn RIXTUMES ANO LOW-LEVEL U SAMPLLS wiTn THE vAN OF UNAAFF SHALL~
SAMPLE ASSAY STATIUN: MEASUMEMENT OF LOE LEVEL SASTE, AND USE OF THE SEWMENTLU GAMMA SCANNLE FUN
281 AN MEASUREMENT . THE SECOND PRUGHAM DIS.USSES 