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President’s Message

More on Transitions and Challenges for INMM
By Ken Sorenson
INMM President

Greetings! As this may be one of the 
best ways to communicate with the en-
tire INMM membership, I would like to 
spend one more of these columns focus-
ing on the transitions and challenges fac-
ing the INMM this year. To begin with 
an understatement, we have had a very 
interesting year with respect to the num-
ber of leadership transitions at the INMM 
as well as planning for our 54th Annual 
Meeting with the very real constraints 
placed on U.S. government support for 
conferences.

Transitions
First, I am very pleased to announce that 
the INMM Executive Committee (EC) 
has voted to approve two chair positions. 
First, Michael Whittaker, Oak Ridge Na-
tional Laboratory, has been approved as the 
chair of the International Safeguards Divi-
sion. Michael has more than thirty years of 
experience in international safeguards and 
has been an active member of INMM for 
twenty-fi ve years. Michael became a Se-
nior Member of the INMM in 2005 and 
served as a Member-at-Large on the Execu-
tive Committee (2009-2011). He is also 
a member of the ISD Management Team 
position and has been active in supporting 
several successful joint INMM workshops 
with ESARDA and the American Nucle-
ar Society. Michael replaces Jim Larrimore 
who served as chair of the ISD for many 
years and has been the face of the division. 
We welcome Michael to his new position 
and give our heartfelt thanks to Jim who did 
an outstanding job of chairing this impor-
tant technical division for so many years. 

Second, it gives me pleasure to an-
nounce that the EC has voted to approve 
Willem Janssens as the chair of the Chapter 
Relations Committee. Willem is the head 
of the Nuclear Security Unit for the Euro-
pean Commission and is based at the Insti-

tute for Transuranium Elements (ITU) in 
Ispra, Italy. Willem has a career’s worth of 
experience in security and safeguards, hold-
ing positions with Westinghouse as safety 
and licensing engineer at the European 
Training Centre, with the ITU training 
of on-site laboratories safeguards inspector 
analysts for the Sellafi eld and La Hague re-
processing sites, and with the ITU support-
ing the IAEA in a broad range of safeguards 
initiatives. Willem has supported the last 
two joint INMM/ESARDA meetings in 
2008 and 2011 as chair of the Working 
Group 4 effort on education and training. 
Willem also has a strong interest in career 
development and training. Willem replaces 
John Matter, who was chair of the Chapter 
Relations Committee since its inception in 
2007. John has overseen strong growth in 
our chapters. The INMM now has twenty-
nine chapters; six in the U.S., ten outside 
the U.S., and thirteen student chapters 
with the Jordan University of Science and 
Technology being approved this past year 
as our fi rst student chapter outside the U.S. 
With the growth of chapters outside the 
U.S. in particular, the EC felt that this was 
an opportunity to leverage and strengthen 
the international link of our leadership 
team. We welcome Willem to this position 
and thank John for his leadership on the 
committee.

Third, we have fi lled the chair of the 
ANSI N14 Technical Committee. The 
EC has approved Matt Feldman from 
Oak Ridge National Laboratory, as rec-
ommended by the outgoing chair, Rick 
Rawl. Per the ANSI process, the selected 
candidate was put up for vote by the entire 
N14 subcommittee and was approved.

Challenges
We continue to work the issue of U.S. 
federal agency support for the 54th INMM 
Annual Meeting. When I say we, I mean 

the INMM offi cers, members of the EC, 
and the members who have had the op-
portunity for input as federal guidance is 
interpreted, approval processes are devel-
oped, and planning is implemented. The 
whole process is very fl uid and we are still 
planning for the annual meeting in ways 
that allow us the most fl exibility pending 
fi nal decisions on actual numbers of U.S. 
registrants.

Given the current situation, the 
INMM has also limited the number of 
seminars and workshops that will be 
offered this year. Again, this is over the 
concern of travel limits that are being 
placed on the U.S. government agencies. 
However, I am happy to say that we did 
have a very successful 28th Spent Fuel 
Management Seminar in Washington, 
DC USA, in January. We also sponsored 
the 7th Annual Workshop on Reducing 
the Risk from Radioactive and Nuclear 
Materials: Implementing Nuclear and 
Radiological Security Culture, April 2-3, 
2013, at George Washington University 
in Washington. One of our strategies in 
holding these workshops is to have them 
in the Washington area where travel is not 
required for many of federal workers who 
may be interested in participating.

Outlook
We held the Technical Program Meeting 
in Atlanta on March 5. On March 6, we 
convened the Executive Committee Meet-
ing. Some (not all!) of the uncertainties 
surrounding the annual meeting were ad-
dressed over those two days and we have 
a clearer picture going forward. Given all 
the energy and passion of our member-
ship, I fully expect that we will have a vi-
brant and successful 54th Annual Meeting 
in Palm Desert, California. See you there!
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 Technical Editor’s Note

Smallest Issue in a Long Time 
By Dennis Mangan
INMM Technical Editor

Every now and then, it just happens. Al-
though we do have several papers in the 
peer-review process, it just so happens that 
the schedule for the completion of the re-
view process is not compatible with our 
Spring 2013 issue printing schedule.  

The Summer 2013 issue will have 
nine papers addressing plutonium ma-
terial containers. Not only will it be dis-
tributed at the Annual Meeting in July, 
but also the PATRAM meeting in August. 

In the major paper in this is-
sue, Matthew Bunn (Harvard Kennedy 
School) and Kathryn Glynn (IBM’s Glob-
al Business Services) discuss Preventing 
Insider Theft: Lessons Learned from the Ca-

sino and Pharmaceutical Industries. They 
refl ect on interviews conducted with per-
sonnel from casinos and drug manufac-
turers that share the concerns of insiders 
diverting or stealing items of value, and 
identify activities that perhaps the nuclear 
industry might consider for security en-
hancements regarding the theft of nuclear 
material by insiders.

Jeff England provides us a brief sum-
mary of the INMM 28th Spent Fuel 
Management Seminar held January 14-16, 
2013, in Washington, DC.

Mark Maiello shares with us his 
thoughts on a Russian book, Fundamentals 
of Nuclear Materials Physical Protection, 

Control and Accountability. It’s an interesting 
book review.

Lastly, Jack Jekowski, our Industry 
News Editor and Chair of our Strategic 
Planning Committee, provides us some 
thoughts addressing “We are watching 
history in the making” in his article, 
Taking the Long View in a Time of Great 
Uncertainty: Readjusting Priorities. As 
usual, Jekowski  gives us interesting food 
for thought.

Should you have questions or comments, 
please feel free to contact me.

JNMM Technical Editor may be reached 
at dennismangan@comcast.net.           
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Preventing Insider Theft: Lessons from the Casino and 
Pharmaceutical Industries

Matthew Bunn
Harvard Kennedy School, Cambridge, Massachusetts USA

Kathryn M. Glynn
IBM Global Business Services, Herndon, Virginia USA

Abstract
Through structured interviews and a literature review, we as-
sess which approaches to protection against insider thefts in the 
casino and pharmaceutical industries could be usefully applied 
to strengthen protections against insider theft in the nuclear in-
dustry, where insider thefts could have very high consequences. 
Among other measures, we suggest consideration of constant 
video surveillance of all vaults and insider-material interactions; 
frequent and rigorous material accounting; requiring everyone 
who touches material to sign for it; implementing an expanded 
two-person rule; rewarding attention to security; and establishing 
incident databases and experience sharing. While many of these 
measures are in place for some operations with weapons-usable 
material in some countries, they should be considered for more 
universal application.

Introduction
At the Washington nuclear security summit in April 2010, leaders 
from some forty-seven countries affi rmed that “nuclear terrorism 
is one of the most challenging threats to international security, 
and strong nuclear security measures are the most effective means 
to prevent terrorists, criminals, or other unauthorized actors from 
acquiring nuclear materials.”1 The leaders reaffi rmed their com-
mitment to take action to improve nuclear security at the Seoul 
nuclear security summit in March 2012.2

Nearly all of the documented thefts of highly enriched ura-
nium (HEU) or separated plutonium—the two materials that 
could be used to make a nuclear bomb—appear to have been 
perpetrated by insiders. Protection against insider threats, there-
fore, is an absolutely critical element of keeping the essential in-
gredients of nuclear bombs out of terrorist and criminal hands. 
Insiders, with their authorized access to sensitive areas and mate-
rials, their knowledge of the nuclear security system and its weak-
nesses, and their relations with other staff, pose major challenges 
for security planners.

To address this threat, a broad range of insider protection 
measures are required in national regulations and recommended 
in international guidelines for handling weapons-usable nuclear 

material (and, often, for operations in vital areas of nuclear facili-
ties as well), including checks to ensure insiders are trustworthy 
before granting access; two-person or three-person rule, so that 
no one is alone with weapons-usable nuclear material; continu-
ous surveillance of material operations; searches on entering and 
leaving key areas; accounting suffi ciently accurate to detect either 
abrupt or protracted thefts; use of uniquely identifi able and diffi -
cult-to-defeat tamper-indicating devices; and storage of material 
in secure vaults or vault-type rooms when not in use.3 A number 
of useful sets of recommendations for protecting against insider 
theft of nuclear material have been developed.4

Nevertheless, insider-threat protection practices in the nuclear 
industry vary widely, and are often focused on simply complying 
with national-level rules, rather than focusing on continuous per-
formance improvement. In this article, we explore practices for 
protecting against insider threats in two high-security industries 
with a profi t incentive to achieve excellence in preventing insider 
theft—casinos and controlled pharmaceutical production—and 
explore whether the nuclear industry can adapt practices from 
these industries.5

To perform our assessment, one of us carried out structured 
interviews with security managers for several casinos and pharma-
ceutical facilities producing drugs with high black-market value. 
The interviews were based on a consistent set of questions, for 
comparability from one interview to the next, but also fl exibly 
pursued issues as they arose in the discussions. Because of limita-
tions of time and resources, these interviews covered only a lim-
ited number of facilities, and covered only facilities located in the 
United States. All of the interviewees wished to remain anony-
mous, and to keep the facilities whose security they managed un-
named as well. We combined these interviews with a review of 
relevant literature on casino and pharmaceutical security;6 a re-
view of literature on nuclear industry practices to protect against 
insiders (such as the material already cited); and extensive discus-
sions with nuclear industry experts on insider protection by one 
of the authors over a period of several years. 

Our assessment is that both the casino and pharmaceuti-
cal industries have developed some valuable approaches that 
the nuclear industry should consider adopting. While many of 



5 Journal of Nuclear Materials Management Spring 2013, Volume XLI, No. 3

the practices we consider are already in use for operations with 
weapons-usable materials in some countries, they should be con-
sidered for broader application. At the same time, the casino and 
pharmaceutical industries are different from the nuclear industry 
in some key respects. In particular, both industries accept that 
in some cases the expense of preventing small thefts may not be 
worth the cost of prevention—an attitude those handing weap-
ons-usable nuclear material cannot afford to adopt when it comes 
to kilogram quantities of weapons-usable material.

We proceed in several stages. First, we offer a framework for 
analyzing programs to protect against insider theft, dividing these 
into categories. Second, we describe the insider protections used 
in the casino and the pharmaceutical industries, using this frame-
work. Third, we offer recommendations for the nuclear industry, 
intended to supplement best-practice guidance documents that 
have already been developed, on which we also draw.

Insider Protection: A Framework for Analysis
All situations involving protection against potential insider 
threats involve some combination of managing the potential in-
siders and managing the items to be protected (which might be 
things that might be stolen, areas of a facility that might be sabo-
taged, people who might be attacked, or information that might 
be stolen, damaged, or misused).

For this analysis, which focuses on items or materials that 
might be stolen, we refer to the items to be protected as “criti-
cal material,” and we identify two kinds of information we refer 
to as “critical knowledge.” First-degree critical knowledge, such 
as vault combinations, is knowledge that provides a major step 
toward gaining direct access to critical material. Second-degree 
critical knowledge can be characterized as security-related knowl-
edge that conscientious employees should ideally bring to the at-
tention of management or of security personnel, but that, if it 
remains concealed or forgotten rather than reported, increases the 
ease of diversion.7 Examples of second-degree critical knowledge 
include the location of a blind spot in an area supposedly moni-
tored by a surveillance camera, or the insight that a colleague 
has been rendered a target for blackmail by fi nancial or personal 
diffi culties.

Programs to protect against insider threats generally com-
bine elements addressing the following six questions, with vary-
ing degrees of emphasis:

1. How are insiders screened and monitored to ensure they are 
trustworthy?
Most high-security organizations perform some form of 

background check before giving people access to items, areas, or 
information to be protected, or information about how these are 
secured. The thoroughness of such checks varies widely, ranging 
from a simple criminal background check (or less) to a full in-
vestigation, in which the person’s career, fi nancial status, men-

tal health, friends, and family are all considered. Some form of 
monitoring of authorized insiders may be continued after they 
are employed, to detect notable changes in behavior or circum-
stances that may bear on their propensity to become an insider. 
(Many accounts of insider cases note that they are often preceded 
by inappropriate behaviors noticed by coworkers.8) In many en-
vironments, for example, insiders must undergo new background 
checks every few years to maintain their clearance, and staff are 
encouraged to report any changes in their own circumstances or 
suspicions about others. Both initial background screening and 
ongoing monitoring of employee behavior raise issues of privacy 
and civil liberties, and how much intrusion employees agree to 
permit varies depending on whether they are joining, for exam-
ple, a highly secretive intelligence agency or a commercial com-
pany not dealing with anything relating to the national security. 

2. How are staff trained and motivated to reduce their vulnerabil-
ity to becoming insiders and to convince them to watch for and 
report suspicious activities or security weaknesses?
Keeping up staff morale and motivation, and convincing 

them to be active participants in achieving good security, are criti-
cal elements of an effective program to protect against insiders. 
One obvious step is ensuring that staff are adequately paid, so 
that desperation and anger at the organization for undervaluing 
them do not add to the motivation for insider theft.9 Programs to 
make employees feel that they are well-treated and their concerns 
are addressed are also important, and need not be particularly 
expensive. Studies of insider theft and sabotage in non-nuclear in-
dustries regularly conclude that simple employee disgruntlement 
is a major contributing factor.9

Many organizations use training and incentives programs to 
convince employees to take security seriously, be on the lookout 
for insider dangers, and report any suspicious activity or security 
weaknesses requiring correction that they observe. Many organi-
zations also provide training to employees to recognize and coun-
ter efforts to recruit them for nefarious purposes (for example 
counter-intelligence briefi ngs that are often given to people with 
authorized access to secret information).

Particularly diffi cult issues arise when authorized employees 
know they are about to lose their jobs, or have just left their jobs. 
At these moments, the organization’s ability to offer incentives 
and disincentives is much reduced and the employees’ loyalty to 
the organization may be minimal, yet their access to critical ma-
terials or knowledge that could facilitate a malevolent act may 
remain unchecked. Our interviews suggest that nsider programs 
often include steps for dealing with these kinds of situations, such 
as removing employees from the most sensitive forms of access 
once they are in the process of leaving the organization, chang-
ing keys, combinations, or passwords after an employee with ac-
cess to them has left, and making clear the penalties associated 
with providing key information to unauthorized individuals after 
employment. In some cases, some monitoring of employees’ ac-
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tivities continues for some time after access is terminated. The 
passports of Russian nuclear weapons designers, for example, are 
reportedly held in the safe of the site security offi cer for fi ve years 
after their employment comes to an end.10

Figure 1 summarizes the different forms of monitoring, con-
trol, and incentives and disincentives that may be applied at each 
stage of the employee life-cycle. 

3. How are the items to be protected controlled, monitored, and 
accounted for?
Methods to secure and control the protected items themselves 

vary widely, depending on the circumstances of particular 
industries and operations. At Fort Knox, at one extreme, gold 
bars virtually never leave hardened vaults, and virtually no 
one ever enters those vaults. At the other extreme, in a casino, 
money and chips that can be exchanged for money are constantly 
handled in large quantities by hundreds of people on the gaming 
fl oor. Virtually all high-security organizations, however, will 
have some element of security, monitoring, and accounting for 
the items, areas, or information they are trying to protect. 
In particular, monitoring measures such as security cameras 
can make it possible to detect thefts as they are occurring, and 
accurate accounting can make it possible to confi rm that nothing 
signifi cant is missing—or to identify when things do appear to be 
missing and further investigation is required.

Items likely to tempt thieves due to their high value, 
portability, and related characteristics often go through a regular 
cycle: storage in a secure vault when not in use, removal from 
the vault, processing and use on the equivalent of a “shop fl oor,” 
and return to the vault. See Figure 2. The interviews conducted 
for this paper focused closely on how security is managed for 
each of the steps in this cycle, and how employees are screened, 
monitored, and motivated.

4. How are interactions between the insiders and the items to be 
protected limited and monitored?
Controlling who can have access to the critical material, un-

der what circumstances, is often among the most important ele-
ments of a program to protect against insider threats. In many 

organizations, for example, no one would be allowed to access the 
critical material without a clear job requirement to do so; protected 
items might be kept in a vault when not in use, with very few 
people having authorized access to the vault; a two-person rule 
might be in place, prohibiting anyone from being alone with the 
material; and security cameras might provide additional monitoring 
whenever items are accessed. 

5. How are investigations done to fi nd insiders that may exist? 
Despite their best efforts, organizations sometimes fi nd they 

have a malevolent insider in their midst—a thief, a saboteur, an 
assassin, a spy. Sometimes only indirect evidence exists that hints 
at this possibility. Many high-security organizations have pro-
cesses for investigating the possibility of insiders in their midst. 
In some cases, this can be done discretely, with little disruption to 
the organization. There are other cases, however, where the hunt 
for an insider can lead to major impacts on morale, with everyone 
suspecting everyone else. 

6. How are testing, assessment, and learning from experience done?
Security systems must be assessed to see how effective they are. 

Some organizations use a “red teaming” approach, in which small 

Figure 1. Forms of monitoring, control, and incentives

Figure 2. Generic critical material cycle
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groups are charged with examining the security measures in place 
and trying to conceive of ways to overcome them. Often particular 
elements of the system are subject to tests, such as how accurate the 
accounting of material is or whether an alarm sounds when mate-
rial is carried past certain detectors or a vault is opened without 
proper authorization. Mechanisms for learning from past experi-
ence of what does and does not work are also important.

Having laid out this framework, we will now discuss secu-
rity against insiders in the casino and pharmaceutical industries 
in the United States, examining how each of these six elements 
is implemented in these two industries, and how much reliance 
is placed on each. In each case, we will begin by describing the 
general environment in the industry in question, which can have 
a major bearing on protection against insider threats.

Protection Against Insider Theft in the 
Casino Industry
Environment, Operations, and Security Assumptions
The critical material in a casino is cash and chips. Chips are used at 
gaming tables, and patrons can exchange them for cash at cages lo-

cated throughout the gaming fl oor, or at the main cashier. Employees 
can only exchange chips they may receive as tips at the main cashier. 
When not in use at the cages or the main cashier, cash is stored in a 
secure vault, and counted in a special “count room,” which is a vault 
of its own. See Figure 3. The use of chips rather than cash is itself an 
anti-theft measure, as the chips have no inherent value and are less 
likely than cash to be targeted by casual thieves.11

In principle, the cash and chips in a casino are individual 
countable items, but they are so numerous as to make frequent 
item-by-item accounting diffi cult. In this respect, a casino is 
somewhat analogous to a nuclear facility handling large numbers 
of small items, such as a facility assembling pellets or plates of nu-
clear material into fabricated fuel elements, where critical nuclear 
materials would be removed from a secure vault and accounted 
for before and after their use on the fl oor. 

Casinos are a customer-facing industry and cannot allow se-
curity measures to encroach on the customer experience. Thou-
sands of people enter and leave the casino every day carrying both 
chips and cash, and because the casinos seek to maintain a wel-
coming atmosphere for customers, the security personnel do not 
search or scan them.

Figure 3. Gaming critical material fl ow
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For gaming establishments, the motivation to ensure against 
the diversion of critical materials is purely fi nancial. Small-scale 
diversions are typically not considered worth the time, effort and 
money required to stop them. Gaming security managers reported 
that a cashier could probably skim “a few hundred dollars” a day 
without detection.

Our interviews indicate that security professionals in the 
gaming industry operate under two unique assumptions. First, 
they assume that some threat, internal or external, is always 
present. Second, casino security professionals assume that non-
security staff (dealers, waitresses, cashiers, and so on) are probably 
not trustworthy, and may well prove to be thieves. To paraphrase 
one interviewee, “If I never hired anyone with a questionable 
personal history, I’d have to turn down 90 percent of the job ap-
plicants in Vegas.”

The casino security managers who participated in our study 
indicated that regulations governing the casino industry typically 
require that the security operation be composed of two distinct 
and independent units. Security staff members are a visible 
presence on the fl oor. They are trained in customer relations as 
well as security procedures and are charged with maintaining the 
physical security of the casino. Surveillance team members sit in 
secluded rooms monitoring security camera feeds from through-
out the casino. Every table game is monitored from multiple 
angles to identify cheaters. Surveillance teams typically verify 
employee ID badges for access into secure areas, and monitor 
the vault interiors and doors, cages, and the “count room”—a 
separate vault where the money is counted. Cameras are carefully 
hidden so that patrons do not feel like they are being spied on. 
Employees, on the other hand, always know that “Big Brother” is 
watching. To address the possibility of the casino’s general man-
ager being involved in activities he or she might wish to cover up, 
the surveillance team reports to a distinct chain of command, not 
through the general manager.

Screening and Monitoring Staff
Most fl oor employees are hired at the entry level and are given 
little responsibility for or access to fi rst-degree critical knowledge. 
Nevertheless, employment applications include authorization to 
conduct a criminal background check and a credit check. Red 
fl ags would include major property crime or fraud arrests, gam-
bling addictions, or signifi cant debt (though two managers indi-
cated that the 2008 fi nancial meltdown has made bankruptcy too 
common to be considered a red fl ag). Security and surveillance 
personnel undergo more stringent background checks, though 
nothing like the screening required for a security clearance to 
handle weapons-usable nuclear material.

Casinos do not specifi cally monitor changes in employee be-
havior off the job after hiring (such as sudden and unexplained 
wealth). On the job, suspicious changes in behavior may show up 
in surveillance. One interviewee reported a case in which a cock-
tail waitress began spending inordinate amounts of time near one 

particular gaming table; the casino eventually discovered that she 
was colluding with a dealer to steal chips.

Casinos also maintain a list of “permanently ejected” in-
dividuals. The “permanently ejected” list includes patrons that 
are banned from the premises for reasons varying from drunken 
brawls to gambling addiction, as well as former employees fi red 
for misconduct or theft.  

Security personnel escort employees terminated for cause 
off the property, and their ID and access badges are confi scated. 
Door codes (where they are utilized) are immediately changed. 
One casino reported that all ex-employees are banned from the 
premises for ninety days, while another indicated that they allow 
former employees to return as patrons as long as they were not 
placed on the “permanently ejected” list. Every casino security 
manager interviewed indicated that the processes and security 
and surveillance systems already in place could be relied upon to 
stop an ex-employee from abusing critical knowledge.  

Training and Motivating Staff
Most new employees undergo approximately two days of orienta-
tion, primarily on casino operations. New hires are indoctrinated 
into the security operations specifi c to their own work. Security 
and surveillance personnel require more extensive training, which 
is also conducted on the job. Surveillance personnel are required 
to know how to play every table game, so that they can better 
detect cheats or card-readers, while security personnel are trained 
on how to conduct “chip counts,” escort critical gaming materials, 
and interact with patrons.

Security and surveillance personnel often undergo weekly 
or monthly security training. Generally, training appears to be 
focused on procedures and practices rather than “red team” ex-
ercises (that is, exercises in which mock adversaries attempt to 
defeat the security system and the security team has to fi nd ways 
to detect and respond to the attempt). In some instances, security 
training is just a part of a general training required by state regu-
lations, including everything from sexual harassment prevention 
to security procedures. General fl oor employees receive regular 
security training only if a promotion requires additional access to 
critical materials or knowledge.

Floor employees make a reasonable wage when salary and 
tips are included. Security and surveillance personnel receive 
higher salaries because they do not receive tips. According to one 
casino security manager, wages are neither a major source of loy-
alty to the establishment nor a major source of disgruntlement. 

All employees are aware that theft is an ever-present threat. 
Nevertheless, interviewees expressed the view that while security 
and surveillance staff were highly vigilant, general employees 
probably would not bother to report suspicious activity short 
of clear and overt misconduct. In some cases, the casinos pro-
vide training and other materials to emphasize to employees that 
threats to the casino’s well-being are also threats to their jobs. 
But motivating non-security employees to be on the lookout for 
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security issues does not appear to be an area on which casinos 
place much emphasis. Multiple casino security managers, how-
ever, indicated that anonymous tip lines were one of their most 
productive security programs.

Controlling, Monitoring, and Accounting for Protected Items
Both a cashier and a security employee must agree to enter the 
vault where cash is secured. Cash and chip transfers between the 
vault and cages and between cages and tables require a security 
escort, dual concurrence, and signatures from both the deliverer 
and the receiver of the critical material, attesting to the accuracy 
of the count. At least every twenty-four hours, cash is collected 
from each cage and escorted to the count room. Dual concur-
rence is required to enter and exit the count room. To reduce the 
probability of collusion, a two-person team comprised of indi-
viduals from different organizations, typically a trained cashier 
and a Gaming Commission member, are present for the count. 
Surveillance cameras continuously monitor the interiors of and 
the entrances to the vault and the count room. 

Limiting and Monitoring Insider-Item Interactions
Access to the vault, cages, and count room is permitted only to speci-
fi ed individuals under precise circumstances. Staff can only exchange 
the chips they receive for tips at the main cashier, where cashing an 
unusually large quantity or denomination of chips, or cashing-out 
unusually frequently, would raise questions. Dealers tips (also chips, 
which they are not allowed to cash) are placed in a locked toke box, 
located at every table, then distributed among dealers at the end of 
the week, based on the number of hours worked. 

Uniforms for the fl oor staff are designed to discourage theft. 
Sleeves are typically elbow-length or shorter, and pockets are ei-
ther disallowed or covered with an apron.

Conducting Investigations
Interviewees did not provide a great deal of detail about the inves-
tigations they conduct when a staff member is suspected of theft. 
Often suspicions are raised from, and key evidence provided by, 
activities observed on surveillance cameras. 

Assessment, Testing, and Learning
Learning from collective experience, rather than formal testing 
and assessment, appears to be the mainstay of casino security 
operations. Casinos learn from problems they have encountered 
themselves, and also have a system for sharing information on 
threats. According to one source, a cheating ring was apprehended 
because casinos in New York, New Jersey, and Connecticut shared 
information including suspect descriptions and modus operandi. 
The fi rst casinos hit were unable to stop the fraudsters, but were 
able to provide enough information to neighboring casinos that 
security and surveillance were able to identify and apprehend the 
offenders. Data sharing could provide similar results in cases of 
insider diversion schemes.

Potential Weak Points
Multiple security managers reported that dealers have been caught 
stealing chips, typically through sleight-of-hand. Dealers are pro-
hibited from cashing chips, but a dealer-thief could easily collude 
with a food and beverage employee or a patron, who could cash 
the stolen chip without suspicion. Every casino reported surveil-
lance as the primary method to detect and disrupt such a scheme. 

 Another potential vulnerability is cash-skimming from the 
vault, count room, or cage. One casino reported that cashiers 
who are either over or under on their cash-counts by a specifi ed 
amount during a rolling twelve-month period are terminated. 
While the exact amount of acceptable gain or loss was not dis-
closed, a cashier with this second-degree critical knowledge could 
carefully steal just below the line and avoid detection–just as 
some nuclear material thieves have done.12 

Finally, the standoffi sh relationship between surveillance and 
general employees has both positive and negative implications for 
diversion prevention efforts. Assuming that most employees are 
less than trustworthy, gaming security and surveillance offi cers 
are unlikely to suffer from the “halo effect,” in which well-liked 
employees are assumed to be trustworthy.13 

Constant awareness of being under surveillance and poten-
tial suspicion, however, is unlikely to generate feelings of loyalty 
or buy-in from most employees. Thus such approaches probably 
lower the threshold for individuals to cross over into illicit 
activity, and make employees less likely to report second-degree 
critical knowledge that could provide insight into potential secu-
rity threats. 

Protection Against Insider Theft in the 
Pharmaceutical Industry 
Environment, Operations, and Security Assumptions
In this study, we focused on sites that produce and distribute a 
particular Schedule II narcotics (Schedule II are designated as 
controlled substances according to the U.S. Controlled Substance 
Act) that is subject to abuse and has a high street value. (Inter-
viewees asked us not to specify which one, as only a few facilities 
produce it, and they did not wish to reveal facility-specifi c se-
curity information.) In these facilities, the active pharmaceutical 
ingredient (API) is stored in a secured vault until it is ready for 
use. It is then moved to the production area, where it is combined 
with inactive ingredients to make the fi nal dosage form (FDF), 
small pills in the case of the facilities we focused on. The pills are 
then packaged and sent out to distributors, leaving the control of 
the original facility that made them. See Figure 4. Like a nuclear 
bulk-processing facility, these sites are producing or fabricating 
large quantities of critical material in bulk, and have to ensure 
that accounting uncertainties that suggest an operational gain or 
loss are not masking diversion.

Only a small portion of the security incentive in the phar-
maceutical industry comes from the fi nancial value of the drugs 
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that might be stolen; instead, companies want to avoid the brand 
impact of having their drugs driving black markets along with 
scrutiny (and potentially shutdown) from regulators. This means 
much lower tolerance for small-scale thefts. 

The potential for insider theft exists at every level of the 
pharmaceutical production and distribution chain. Individuals 
employed at production sites, distribution centers, and pharma-
cies are all potential insiders. This study is based on interviews 
with security managers for production and distribution sites, and 
did not explore security at pharmacies or transporters handling 
these materials.

At the pharmaceutical distribution sites, most employees are 
professionally licensed pharmacists and pharmacy technicians, 
bound by the ethical standards of the American Pharmacists As-
sociation (APA), and keenly aware that a breach would result in 
the loss of their licenses. Interviewees assumed that APA licensing 
was a major contribution to reducing insider risks among these 
personnel, though it is not clear that this conclusion is backed 
by data. The pharmaceutical distribution site whose staff we in-
terviewed did not differentiate between staff who did or did not 
handle controlled substances; but this facility trains surveillance 
cameras on every workstation at which controlled substances are 

handled. At production sites, staff are typically not licensed phar-
macists or pharmacy technicians, but pharmaceutical producers 
reported requiring additional training and screening for individu-
als assigned to handle controlled substances in the factories.

The security managers we interviewed indicated that their 
operations, unlike casinos, do not differentiate between security 
and surveillance operations. Security personnel report to an on-
site security manager, who in turn reports to the security manager 
at corporate headquarters. The site general manager is excluded 
from the security chain of command to maintain the objectiv-
ity and independence of the security operation. No regulations 
overtly restrict relationships between security and non-security 
staff, though according to one interviewee, they operate in “sepa-
rate circles” that naturally limit daily interactions.

In addition to the security team, controlled substance teams 
(CSTs), usually comprised of security, compliance, and law-
enforcement professionals, are assigned to every pharmaceutical 
production site handling Schedule II substances. Acting as some-
thing akin to an internal auditor, they are charged with ensur-
ing that the company complies with both the letter and spirit of 
relevant regulations. Like the security team, the CSTs report to 
corporate headquarters rather than to site managers. 

Figure 4. Pharma critical material fl ow
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Security managers for controlled pharmaceutical producers 
report expending a great deal of effort to ensure security buy-
in from corporate leadership on down. They attempt to ensure 
that every employee is aware of the harsh penalties for failing to 
comply with federal regulations. Simultaneously, pharmaceutical 
producers pride themselves as stewards of public health, and work 
to ensure that every employee shares that sense of responsibil-
ity. According to one interviewee, security has moved from being 
considered a “business disabler to a business enabler.”

Quality assurance (QA) plays a central role in pharmaceutical 
production, and it is used as an element of theft prevention as 
well. At production sites, manufactured pills are pulled at ran-
dom for QA checks. While these checks are primarily intended 
to ensure accurate formulation, they also provide a check against 
the diversion of API that would lead to detectable changes in 
pill formulation. At distribution sites, QA randomly selects fi lled 
prescriptions to check for the accuracy of pill-counts.

Producers and distributors of Schedule II substances are 
subject to several layers of regulation. The Drug Enforcement 
Administration (DEA) is the primary regulator concerned with 
theft of Schedule II pharmaceuticals. The DEA also regulates the 
design and construction of facilities producing or distributing 
controlled substances. The DEA approves blueprints for Sched-
ule II production facilities to ensure compliance with security 
requirements. Though not required, many companies seek DEA 
guidance in designing their security system. The DEA has the 
authority to inspect facilities on short notice and can shut down 
a facility that is found to be in violation of security procedures.

The Department of Health and Human Services enforces the 
Health Insurance Portability and Accountability Act (HIPAA) of 
1996, which guarantees privacy and security standards for patient 
information. Pharmaceutical distributors in particular appear to 
consider HIPAA training a valuable part of their employee indoc-
trination, and count on it to increase general security awareness 
and buy-in, though it is not focused on protecting against theft. 

The Food and Drug Administration (FDA) is mainly 
concerned with quality assurance and regulatory compliance. 
The FDA would be the fi rst regulator notifi ed if QA detected 
an irregular formulation. Our interviewees indicated that most 
pharmaceutical distribution facility employees, and some staff at 
production sites, are licensed by the APA, and could lose their 
license if caught stealing or contributing to thefts by others.

Screening and Monitoring Staff
Pharmaceutical fi rms subject potential employees to fi nancial 
and criminal background checks. Red fl ags include criminal 
activity and a history of substance abuse. As in the gaming 
industry, pharmaceutical security managers indicated that the 
economic downturn has made bankruptcy or fi nancial hardship 
so commonplace that it is no longer a useful red fl ag. 

The pharmaceutical industry maintains a “disbanded list” 
of individuals banned from working with controlled substances, 

listing individuals fi red from producers or distributors under 
suspicion, people who had been convicted of possession or 
distribution of illegal drugs, and the like. 

Ex-employees are immediately denied access to facilities 
and their IT systems, no matter the reason for their departure. 
It is unlikely that an individual terminated for illicit activities 
would be hired by another pharmaceutical company, and the 
worst offenders would be placed on the national disbarred list to 
prevent them from falsifying employment records to conceal their 
past misdeeds. 

Training and Motivating Staff
Pharmaceutical companies give new employees site-specifi c 
security training as well as training required for HIPAA and 
other regulatory compliance. At pharmaceutical production 
sites, individuals selected to work with controlled substances are 
required to undergo additional training.

HIPAA requires annual refresher training, and most 
corporations conduct annual or quarterly security training as 
well. DEA and FDA audits and short-notice inspections help 
ensure that site managers and employees remain vigilant. 

One interviewee in particular emphasized that security 
vigilance is a by-product of a security-conscious corporate culture 
that recognizes theft prevention as an essential element of brand 
protection and operational success. 

Controlling, Monitoring, and Accounting for the 
Items to be Protected
When API is received at a production facility, workers measure 
its weight, and then subject it to a number of quality checks to 
ensure purity before clearing it for production. The two-person 
rule is in effect when workers open an API vault, remove a spe-
cifi c amount (by weight), secure the vault, and transport the API 
to the production line, where they confi rm its weight and purity 
once more. 

The production line is under constant camera surveillance, 
as are the inside and the outside of the vaults. The CST and se-
curity personnel also monitor the production lines. The factory 
produces pills in batches of modest size, making it possible for 
the accounting system to measure input and output, and localize 
any identifi ed losses, more precisely than would be plausible in a 
continuous process. 

QA tests pills from every production lot. If QA fi nds that the 
percentage of API is low in randomly selected pills, they would fi rst 
suspect and investigate the possibility of misformulation or inad-
equate mixing. If the reason for the low API percentage cannot be 
determined, then security is notifi ed to investigate the possibility of 
API diversion. If a machine jams and pills fall onto the fl oor, the line 
is halted and each pill is retrieved, accounted for, and destroyed.

The vast majority of pills are packaged in large-capacity 
bottles (commonly 100-pill for brand-name, 1,000-pill for ge-
neric controlled substances) and shipped to a wholesaler. A small 



12  Journal of Nuclear Materials Management Spring 2013, Volume XLI, No. 3

percentage of the pills destined for in-patient facilities are pack-
aged in blister packs. Both types of packaging include “tamper-
evident” seals. (Tests have suggested that thieves may be able to 
defeat many types of seals, however.14) 

Once the wholesaler takes custody of the FDF, the responsi-
bility for its security transfers from the manufacturer to the dis-
tributor. The wholesaler typically ships the product via regional 
distribution centers, and then on to pharmacies. Pills are repack-
aged into the appropriate pill-count bottle after each prescription 
is verifi ed. Distribution site QA randomly samples fi lled prescrip-
tions to ensure that they include the correct number of pills. 

One pharmaceutical distribution site security manager ex-
plained that bottles of pills are purchased by weight, not pill 
count. To ensure that they never fall below their contractually 
required weight, it is not uncommon for manufacturers (particu-
larly of generic pharmaceuticals, including generic narcotics) to 
overfi ll bottles, including 1,005 pills or so in a 1,000-pill bottle. 
If a prescription bottle comes up short, this “gain” is used to offset 
it at no additional cost. One interviewee acknowledged that such 
errors “did happen,” given “the [tens of thousands] of prescrip-
tions we fi lled each day.”

Limiting and Monitoring Insider-Item Interactions
Vaults for controlled substances and their active ingredients are 
under constant camera surveillance. Only specifi ed personnel can 
access the vaults, and only with two people acting together. The 
workers measure the material both when it leaves the vault and 
when it arrives in the production area. The production area is 
under surveillance by security cameras and watched by security 
and by the CST.

At distribution sites, some prescriptions are fi lled by ma-
chine; licensed pharmacists and pharmacy technicians fi ll the 
remainder by hand. A limited number of individuals handle 
controlled substances, and security cameras are trained on them 
to detect any attempt to divert critical pharmaceutical materials. 
Like the casino industry, both pharmaceutical producers and dis-
tributors require pocketless uniforms to discourage casual theft. 

Conducting Investigations
Here, too, interviewees did not provide substantial detail on 
how their companies conduct investigations when they suspect 
employees of theft. As with casinos, evidence from surveillance 
cameras plays a major role in raising initial suspicions and pro-
viding evidence. Overall, it does not appear that investigations 
themselves are a major element of the insider protections at phar-
maceutical facilities. 

Assessment, Testing, and Learning
Pharmaceutical security managers reported conducting red-team 
exercises in which participants brainstorm diversion scenarios 
and security personnel simulate countering them. These exercises 
help identify potential vulnerabilities and stimulate vigilance. 

Learning from and sharing experience are also critical ele-
ments of pharmaceutical security programs. The Pharmaceutical 
Security Institute (PSI) maintains a database of pharmaceutical-
related incidents. Data are collected on a voluntary basis, but, ac-
cording to multiple interviewees, the database is comprehensive. 
A security manager contacts the PSI to report an incident; if the 
PSI has similar incidents in their database, they will put the se-
curity managers from both victim-companies in touch with each 
other. Contact is voluntary, but security managers report enthusi-
astically following through to learn from each other’s experiences. 
(Since brand protection is a key goal, PSI covers both counterfeit-
ing and thefts of controlled substances, with its main emphasis on 
counterfeiting. In the case of thefts, the incident database focuses 
on very large incidents, valued at $100,000 or more.15) 

In addition to the PSI database, one manufacturing fi rm re-
ported a more informal supply-chain security database focusing 
on cargo theft, maintained by their security staff. Now collect-
ing data from multiple companies as well as state and local law 
enforcement offi cials, this unoffi cial consortium provides a “safe 
space” for security professionals to discuss challenges they face, 
exchange data, and discuss legislation that impacts their efforts. 

Potential Weak Points
The pharmaceutical security system also has potential weakness-
es. Resourceful thieves could defeat the seals on bottles and blis-
ter packs to remove pills without detection. The extra pills pack-
aged to ensure compliance with contracted weight requirements 
appear ripe for diversion. No standard exists for the number of 
“extra” pills per bottle, and pharmaceutical distribution sites con-
sider this gain a windfall rather than an accounting concern. 

The pharmaceutical industry may also be in danger of falling 
victim to the halo effect. Every interviewee emphasized that their 
employees were licensed professionals, held accountable to the APA 
code of ethics—yet it is not obvious that this substantially reduces 
the risk that these individuals will participate in insider theft. Doc-
tors and nurses who steal medications face similar professional 
penalties, yet such theft remains an ongoing problem. There is a 
danger that this belief in the honesty of licensed professionals may 
lull security professionals into overlooking suspicious acts.

There is also the possibility of surreptitious theft while insid-
ers are handling the drugs. Casino dealers manage to palm chips 
despite sleeveless uniforms and multiple security cameras; pharma-
ceutical workers may be able to do the same, with far smaller pills.

Pharmacies themselves represent another potential weak point 
in the system. Several interviewees argued that theft of Schedule II 
pharmaceuticals is most likely to occur at individual pharmacies. 
Burglaries targeting controlled substances are not uncommon, and 
fraudulent prescriptions are a major concern. Indeed, some phar-
macies have given up carrying drugs in particular demand among 
violent thieves. See Figure 5. The extent to which insiders are in-
volved in these thefts cannot be determined without access to arrest 
and prosecution records, but cannot be discounted. 
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Recommendations for the Nuclear Industry
The casino and pharmaceutical industries, of course, are not the 
same as the nuclear industry. In particular, both can afford to 
take the attitude that small thefts may not be cost-effective to 
prevent. Moreover, every facility is unique and must implement 
insider protections best suited to its particular circumstances 
and processes.

Nevertheless, this analysis of insider protection in the casino 
and security industries suggests some approaches to insider pro-
tection that the nuclear industry should consider.

Constant video surveillance of both vaults and all insider-
material interactions. Both the casino and the pharmaceutical 
industries use security cameras to monitor critical material in-
side vaults as well as the vault door.  Both use constant video 
surveillance when insiders are handling critical material. While 
it may seem redundant to monitor both the vault interior and 
door, there have been a number of major thefts in other indus-
tries that involved people gaining access to the inside of the vault 
by unorthodox means—such as tunneling in from underneath—
and surveillance inside vaults would help deter insiders with 
legitimate access from palming critical material from the vault. 
Similarly, constant video surveillance may seem redundant with 
two-person rule, but provides an additional layer of detection and 
therefore of deterrence of insider theft. 

Frequent and rigorous material accounting. Casinos de-
vote a special vault to counting their cash, and require a rigorous 

two-person count at the end of every shift. The pharmaceutical 
industry requires rigorous accounting of input materials and 
product, in batches small enough that uncertainties could not 
cover a major theft. Nuclear facilities handling weapons-usable 
nuclear material in bulk forms also typically require detailed ac-
counting for the material, but opportunities for more frequent 
and localized accounting may exist that would not substantially 
increase costs.

Requiring everyone who touches critical material to sign 
for it. The gaming industry’s practice of requiring every indi-
vidual who touches cash or chips to sign their name and vouch 
for count accuracy could also be used more widely at nuclear 
facilities. Though a determined thief will likely be undeterred, 
this simple and inexpensive process could provide three distinct 
benefi ts: 
• Increasing security awareness and personal responsibility (“I 

signed for it, I better make sure it is properly accounted for”).
• Providing a record of critical material movement. This “pa-

per trail” could provide an investigative starting point should 
critical material go missing.

• Offering insight into irregular employee activities (repeat-
edly forgetting to sign for critical material or falsifying or 
tampering with the signature card would call for further 
scrutiny). 

Figure 5. Fearing theft, pharmacy no longer stocks controlled substances
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Implementing an expanded two-person rule. Both gaming 
and pharmaceutical security operations expand on the two-person 
rule by requiring that the two individuals be from different depart-
ments. Individuals who report to different chains of command and 
who do not regularly interact are less likely to form the kind of trust 
required for successful collusion, or suffer the same disgruntlement 
to motivate theft. Some nuclear facilities follow similar practices: to 
open the warhead storage bunkers at the Pantex plant near Ama-
rillo, Texas, requires lifting off a multi-ton block from the door 
using a specialized forklift, and then opening two locks, the key to 
one of which is held by the operations staff, the other by security 
(personal observation, 1995). This simple practice could be incor-
porated more widely at nuclear facilities. 

Rewarding attention to security. One step every organiza-
tion should take is to consciously reward, rather than marginalize, 
employees who point out security vulnerabilities and options for 
improvement.16 At the very least, an anonymous tip-line should 
be installed (and its contents acted upon) to remove the fear of 
reprisal as a barrier to reporting concerns and to convince 
employees that concerns will be addressed.  

Seeking widespread buy-in to the importance of security. 
A number of pharmaceutical security managers explained that 
they strive for security buy-in by emphasizing corporate commit-
ment to being a steward of public health, and that good secu-
rity protects the work and livelihoods of every employee. While 
buy-in may take years to achieve in full, similar tacks simultane-
ously appealing to emotion (patriotism, or the desire to prevent a 
nuclear disaster) and pragmatism (security is here to protect my 
work) may be fruitful. 

Splitting security and surveillance. This practice has both 
advantages and disadvantages, which may explain why casinos 
have adopted it and pharmaceutical plants have not. Surveillance 
teams independent of security could make it more diffi cult for a 
security offi cer and a technician with access to material to col-
lude to steal material. Moreover, surveillance offi cers are prob-
ably better able to monitor the activities of all facility employees 
objectively, avoiding the halo effect. On the other hand, with 
only the information available from security cameras and alarm 
systems, they may not be privy to information about particular 
people that might help them interpret what they are seeing.

The educated professionals employed at nuclear facilities 
may resist the Big-Brother-is-watching atmosphere that exists at 
most casinos. Security offi cers, therefore, should be the trusted 
and approachable face of security, while the surveillance team re-
mains largely unseen. 

Involving regulators in design. One pharmaceutical pro-
ducer described DEA involvement “at the blue-print stage” of 
facility design, reviewing approaches and making suggestions. In 
the nuclear industry as well, it might be worthwhile to involve 
regulators and security experts from the earliest stages of design, 
to help achieve a “security by design” approach in which cost-
effective security measures are designed in from the outset. 

Establishing threat databases and experience sharing. As 
discussed above, the PSI maintains a database of all pharmaceuti-
cal-related crimes. Similarly, the casino industry shares informa-
tion on crimes and criminals their businesses confront; as one 
example, commercial fi rms are in the business of providing soft-
ware that allows the casinos to easily put photos and names of 
card counters, thieves, and others excluded from their casinos in a 
shared database. (There are several such fi rms; one of the leading 
companies is Biometrica Systems.17) Outside researchers have also 
developed extensive databases on insider cyber incidents related 
to critical infrastructure.8

Properly administered, similar databases could provide a 
wide range of benefi ts to nuclear security operations. Such an ef-
fort might include both databases for particular countries admin-
istered by national institutions (such as the National Nuclear Se-
curity Administration in the United States) and databases serving 
the broader international community, perhaps administered by 
an organization such as the World Institute for Nuclear Security. 

These databases should include specifi cs of real cases of 
nuclear material theft (modus operandi, responsible parties, etc.) 
and near-misses that did not culminate in the actual loss of ma-
terial. It would also be worthwhile to include selected incidents 
at non-nuclear facilities that may help inform nuclear security 
managers about adversary capabilities and tactics to be protected 
against.18 This could include, for example, cases of multiple in-
siders conspiring together to steal money or other valuable items; 
cases where outsiders and infi ltrated insiders worked together to 
defeat elaborate security systems such as the remarkable Antwerp 
Diamond Center heist in 200319); and more.20 Ideally, the insti-
tution managing the database should employ professionals to reg-
ularly analyze it for trends, lessons learned, and potential threats.

To maximize effectiveness, the database should not be over-
classifi ed, and should be widely available among nuclear security 
professionals and site managers. If parts of the database required 
higher classifi cation, they could be separated from the rest. 

Potential benefi ts of national and ultimately international 
databases of this kind include: 
• Increasing vigilance. One of the reasons to make such data-

bases widely available to nuclear security managers is to help 
increase vigilance and threat awareness. The attitude that “it 
will never happen here” is more easily overcome when one 
can point to numerous recorded incidents in which it did, or 
almost did.

• Connecting the dots on threat information. Adversaries car-
rying out surveillance on one facility may be watching other 
facilities as well—and the nature of the activity may become 
clear if these facilities are exchanging information. An em-
ployee report of being approached by a suspiciously curious 
stranger might be overlooked at one facility, but might pro-
voke increased scrutiny if observed at multiple facilities. 

• Sharing best practices, jointly developing solutions. The 
PSI database of pharmaceutical crimes encourages security 
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managers who have experienced similar incidents to contact 
each other. Interviewees indicated that the additional trans-
portation security database discussed earlier also provides a 
forum for discussion of real incidents and potential responses. 

• Improving responsiveness to emerging issues. Data might 
include premature failures or unexpected weaknesses in secu-
rity technologies, issues with new procedures, and the like. 
With these data from other facilities in hand, security manag-
ers would be better able to foresee vulnerabilities and allocate 
budgets, allowing security to move from reactive response to 
incidents to proactive anticipation of vulnerabilities.

• Strengthening employee buy-in. Individual facilities might 
encourage employees to review information from the data-
base and help prepare their own site’s data for contribution, 
helping them to understand the reality of the threat and to 
be on the lookout for relevant information. 

In the world of nuclear safety, sharing of operating experi-
ence, including incidents that could have a safety implication 
(such as clogged pumps or cracked equipment) has been an ab-
solutely central element of the dramatic increase in nuclear safety 
achieved in the decades since Three Mile Island. In the United 
States, each reactor is a member of the Institute for Nuclear Power 
Operations (INPO, the U.S. arm of the World Association of 
Nuclear Operators, or WANO), and is required to provide re-
ports on each safety-related incident, with an analysis of root 
causes and lessons learned. INPO analyzes these reports, and dis-
tributes lessons learned bulletins to all operating U.S. reactors. 
Moreover, INPO reviews and rates each facility’s implementation 
of these lessons learned.21 No comparable process exists in nuclear 
security, either at the national or the international level.

The use of some or all of these practices from the casino and 
pharmaceutical industries may help the nuclear industry reduce 
the risks of insider theft. But there is no magic bullet. Insiders, 
with their authorized access to facilities and knowledge of the 
facility security system (and, potentially, its vulnerabilities) will 
remain a signifi cant challenge for nuclear security. Finding ways 
to keep employees motivated and loyal, to build strong security 
cultures with widespread employee buy-in to the need for strin-
gent security, and to give employees incentives to identify and re-
solve potential vulnerabilities, will remain diffi cult management 
problems. Diffi cult challenges also arise in striking an appropriate 
balance between respecting employees and remaining aware of 
the danger that any insider could commit criminal acts. Constant 
vigilance and an approach focused on continual adaptation and 
improvement will remain necessary. 
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Summary of the INMM 28th Spent Fuel Management Seminar

by Jeff England
Savannah River National Laboratory, Aiken, South Carolina USA

The Institute for Nuclear Materials Management (INMM) and 
the U.S. Nuclear Infrastructure Council (U.S. NIC) presented 
the INMM 28th Spent Fuel Management Seminar, January 14 
-16, 2013, in Washington, DC USA. This seminar targets key 
issues in spent fuel management and is international in scope. 

The 2013 seminar had participants coming from eleven 
countries including Japan, United Arab Emirates, Sweden, Ger-
many, Spain, Norway, Finland, Canada, South Korea, United 
Kingdom and the United States. Overall there were more than 
160 seminar participants from utilities, nuclear industry, domes-
tic and international regulators, national laboratories and govern-
ments from around the globe.

Keynote speakers included the Honorable Peter Lyons, U.S. 
Department of Energy (DOE) Assistant Secretary for Nuclear 
Energy, and Dr. Keith McConnell, Director, U.S. Nuclear Regu-
latory Commission (NRC) Waste Confi dence Directorate. Other 
special addresses on spent fuel topics were presented by Mark 
Lombard, U.S. NRC, Director of Spent Fuel Storage and Trans-
portation; William Brach, Chairman of TRANSSC, IAEA Trans-
port Safety Standards Committee and Transport Regulations; 
and Dr. Monica Regulbuto, Deputy Assistant Secretary, DOE/
Nuclear Energy (NE).

The seminar consisted of sessions of invited speakers 
on the Nuclear Waste Policy Act Reform/Implementations, 
DOE Used Fuel Campaigns, Spent Fuel Management Proj-
ects, International Spent Fuel Topics, Spent Fuel Regulations, 
DOE Spent Fuel, Spent Fuel Aging Management, Spent Fuel 
Management Programs and Technology Development, Re-
thinking the Spent Fuel Management Paradigm, and Spent 
Nuclear Fuel Storage and Repository Options. There was 
press coverage for the entire seminar. All sessions were well at-
tended with active interaction with the speakers and audience. 

Additional information is available at http://www.inmm.
or Spent_Fuel_Seminar_2012.htm. 

 
The presentations are available at http://rampac.energy.gov/

education/meetings/default.aspx.

The INMM 29th Spent Fuel Seminar will be held January 
13-15, 2014, in Washington, DC USA. More information will be 
posted on the INMM Web site as it becomes available.
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Book Review

Book Review
By Mark L. Maiello
Assistant Book Editor

Fundamentals of Nuclear Materials 
Physical Protection, Control and 
Accountability
A.V. Bushuev, V.B. Glebov, N.I. Geraskin, 
A.V. Izmaylov, E.F. Kryuchkov, 
V.V. Kondakov

2011, 486 pages, hard cover, Moscow 
Engineering Physics Institute “MEPhI”
Moscow, Russia 
ISBN 978-5-7262-1582-2

This ambitious text book is directed at 
students who wish to learn the mechan-
ics of nuclear materials accountability and 
control. The book is expansive, covering 
such topics as treaty stipulations, fuel fab-
rication, spent fuel processing, the various 
radiochemical and analytical methods for 
testing material-mass, and the associated 
administrative systems. 

The book is a successful amalgam 
of these diverse topics but the marriage 
is not a perfect one. To achieve the end 
result, the book was assembled using the 
expertise of six authors supported by two 
reviewers, and an editor from the Mos-
cow Engineering Physics Institute. This 
ensemble approach becomes apparent by 
the varied writing styles that penetrate 
the background chatter of the Russian-
to-English translation. The difference in 
writing styles is expected and forgivable. 
However, the imperfect translation results 
in occasional sentences with extraneous 
English. Meaning, accuracy, and defi ni-
tion are not obscured but the intermittent 
extra layering of words is an unfortunate 
distraction. 

The strength of the book is the extent 
of its coverage and its binding together of 
a focused nuclear materials accountability 
curriculum. From this perspective, it is 
a fi ne introduction to the fi eld. The ap-
proach assumes basic knowledge of phys-

ics, chemistry, nuclear engineering, health 
physics, and nuclear weapons but a deep 
understanding of each is not a prerequi-
site. There is appropriate use of mathe-
matics throughout so an understanding of 
calculus or at least introductory statistics 
will be of great assistance to the reader. 
Equations are presented without deriva-
tion. 

The text, despite the occasional abun-
dance of words, is essentially comprised 
of bullet points supplemented with short 
explanations. In fact in many instances, 
it is apparent that it is based on lecture 
notes. This is actually quite refreshing and 
not without merit. Given supplementary 
information supplied by professors, the 
book makes an excellent lecture compan-
ion. This bullet approach covers a lot of 
ground quite effi ciently.

The book is divided into three parts: 
Part I covers nuclear accountability in the 
context of the international non-prolifera-
tion regime; Part II describes the physical 
principles of nuclear material accounting 
and Part III illustrates the nuclear protec-

tion principles currently employed. Each 
is comprised of between six and ten chap-
ters. There are many good summary tables 
and clear fi gures to supplement the text. 
There are no question or problem sets. 
The quality of the binding, printing and 
formatting is excellent.

A measure of the book’s breadth is 
Part II wherein the authors describe a 
nuclear materials balance system, nuclear 
material accounting requirements, elec-
tronic nuclear materials logging, the sta-
tistical basis of nuclear material account-
ing, destructive and non-destructive 
analyses, the architecture and security of 
computerized accounting systems, and fi -
nally the intrastate and international con-
trol of nuclear materials. This is covered 
in about 320 pages, the bulk of the text. 
The description of non-destructive testing 
includes gamma-ray analysis, calorimetry, 
redox potentiometry, mass spectrometry, 
X-ray fl uorescence, and neutron measure-
ments. The level of detail is as mentioned 
quite adequate so long as a well-informed 
professor completes the picture.  Students 
will fi nd the many supporting illustrations 
and tables in this part very helpful. Again, 
equations are presented as fact leaving the 
interested reader to research their origins 
or perhaps the professor to derive them for 
his or her students. 

A publication of MEPhI will of 
course have a Russian perspective and ref-
erences to offi cial Russian nuclear policy 
and institutions. For a Western readership, 
this slant may be ignored if the abundant 
technical information is all that is desired. 
And for those interested in Russian policy 
and administration, the slant is an advan-
tage. An example of this is the paragraph 
entitled “Manning problem” in Part II, 
chapter 6. It refers to a near-term man-
power shortage in Russia that the authors 
contend prevents the completion of physi-
cal inventories until the burden of labor 
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expenditures is alleviated. The authors’ 
natural predilection for homeland con-
cerns is not highly detrimental (the para-
graph above is very brief ), though for an 
English version of the book, the references 
to Russian entities, policy, and current 
problems might have been removed and 
replaced with more international informa-
tion to make the book more applicable for 
classroom use across national boundaries.

 There is a ten-page glossary (referred 
to as an index), which is somewhat inad-
equate for a book of this extent. Perhaps 
more of a loss is the lack of a true index. 
Another detriment is the chapter references 
of Russian publications. They are printed 
in the Cyrillic alphabet and unattainable 
by those who do not write Russian. IAEA 
and other non-Russian references are 
printed in English. This reviewer was not 

able to determine a straightforward meth-
od for acquiring the book. However, the 
English-version Web site of MEPhI where 
the text originates does contain contact in-
formation about that institution including an 
e-mail address where one might inquire: 
SVIsakov@mephi.ru. Co-author Alex-
ander Izmaylov, president of the Russian 
Federation Chapter of INMM, may be 
reached at a.izmaylov@eleron.org.

Clearly this is a fi ne technical publica-
tion. It can be a very good shelf reference 
but it fi nds its best use in the classroom. 
That classroom may or may not be in the 
United States. Under the guidance of a 
well-informed instructor, the book will 
certainly educate students about nuclear 
materials accountability. A cleaner transla-
tion to English and removal of statements 
to Russian institutions and policy would 

have resulted in a book far more attractive 
to Western professors and scholars. As it 
stands, it is a very useful educational tool 
but one whose international value might 
have been bolstered with a bit more effort. 

Mark L. Maiello, PhD, began his ca-
reer as a US DOE scientist. His interests 
include emergency management, radiologi-
cal/nuclear security and health physics. He 
is a member of the Arms Control Association 
and the Federation of American Scientists. 
Maiello is a co-editor of the book Radioac-
tive Air Sampling Methods (CRC Press, 
2010) and has been a contributing editor 
at Health Physics News for more than nine 
years.
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Industry News

I have heard this statement more in the past 
year than at any time in recent memory: 
“We are watching history in the making.” 
It seems as though there is a never-ending 
sequence of national and global events 
impacting the Institute today at an ever 
increasing pace. In the inaugural column of 
Taking the Long View1 more than two years 
ago, we talked about living in “historic 
times.” The Executive Committee had 
commissioned an Organizational Strategic 
Planning Working Group in 2009 to look 
at externalities that were impacting the 
Institute and make recommendations on 
the adequacy of the Institute’s organizational 
structure and how to improve its 
effectiveness. The observations made by 
that working group are still valid today, 
but a number of signifi cant intervening 
events since that study are reshaping the 
priorities of the Institute’s strategic actions. 
The recommendations made by that 
working group in 2010 included changes 
to the Institute’s organizational structure as 
well as the formation of new committees 
to monitor the success of the Institute in a 
dynamically changing world environment. 
These changers are still valid today, and of 
even greater importance in addressing new 
externalities.

One new externality that has arisen 
is the so-called “fi scal cliff,” and issues of 
sequestration, the defi cit ceiling, and the 
growing budget defi cit. This set of issues 
has complicated the fi scal environment the 
Institute must work within to sustain its 
mission. Another externality has been the 
restrictions placed on government-support-
ed technical conferences and workshops by 
the Offi ce of Management and Budget 
(OMB) as a result of a scandal within the 
General Services Administration (GSA) 
concerning a conference held in Las Vegas, 
Nevada in 2010.  

Taken in context, these externalities 
help to shape the priorities of the Institute 
in its quest to achieve its mission and cre-
ate a sustainable future for nuclear materi-
als management worldwide.

Revisiting the Externalities Analysis
The listing below paints a current sum-
mary of the events that are contributing 
to the historic times the Institute is facing 
today: 

International
• Iran. The international community 

continues to struggle with Iran’s ex-
pansion of its secretive nuclear en-
richment program. 

• North Korea (DPRK). As this article 
goes to press, satellites have observed 
preparations for a possible third nu-
clear test at North Korea’s Punggye-ri 
nuclear test site. 

• The Arab Spring—Middle East 
Instability. The continued unrest in 
the Middle East presents unique chal-
lenges to the world as these rapidly 
developing countries, with emerging 
nuclear technologies, struggle to cre-
ate stable governments. 

• India-Pakistan Relations. Tensions 
between these two nuclear armed na-
tion states rise and fall, as Pakistan 
continues to block consensus at the 
United Nations Conference on Dis-
armament (CD) toward a fi ssile ma-
terial cutoff treaty (FMCT).

• U.S.-Russian Relations. Although 
the reelection of President Obama 
may open the door for additional 
arms control discussions, Russia con-
tinues to cite the need for reliance 
on its nuclear deterrent.2 How this 
confounding difference between na-
tional strategies is resolved in a more 

complex global environment, where 
nuclear technology and knowledge is 
expanding, will be a signifi cant chal-
lenge.

• Rise of People’s Republic of China 
(PRC). China’s rapid rise as a global 
power continues. 

• Spread of Terrorist Networks. The 
past year has seen the rise of ter-
rorist networks in new areas of the 
world, including North Africa. These 
non-state networks continue to seek 
nuclear materials for the purpose of 
achieving their goals.

• Nuclear Renaissance in the Middle 
East. The United Arab Emirates is 
currently building four nuclear re-
actors, and Saudi Arabia announced 
last year they plan to build up to six-
teen reactors at an estimated cost of 
over $100 billion.3 The formation 
two years ago of the new INMM 
Facility Operations Technical Divi-
sion refl ected the anticipation of this 
nuclear renaissance, even though the 
Fukushima accident of 2011 has im-
pacted some nation-state decisions 
on the future use of nuclear power.4

United States
• The reelection of President Obama.  

There is speculation that in his sec-
ond term the president will have 
“more fl exibility” in negotiating 
global agreements.5 In addition to 
the impending release of the long-
anticipated Nuclear Posture Review 
Implementation Study (which many 
speculate will include the proposition 
of reducing nuclear stockpiles below 
1,000 weapons) the nomination and 
confi rmation of former Senator John 
Kerry to Secretary of State, and the 
nomination of former Senator Chuck 
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Hagel to be the Secretary of Defense 
are aligned with President Obama’s 
concept of a new International Or-
der,6 and reduction in the reliance 
on the nuclear deterrent in the U.S. 
National Security Strategy.7 The con-
fi rmation hearings for Senator Ha-
gel gave signifi cant publicity to the 
Global Zero movement8 and more 
specifi cally, his co-authorship of a 
seminal report on the U.S. Nuclear 
Stockpile sponsored by that organi-
zation.9 With the resignation of U.S. 
Energy Secretary Steven Chu, Presi-
dent Obama has the opportunity 
to create a “dream team” supportive 
cabinet (State, Defense, and Energy) 
in his second term to help with the 
implementation of the long range vi-
sion set in his historic Prague Speech 
on April 5, 2009.10 

• The new Strategy for the Manage-
ment and Disposal of Used Nuclear 
Fuel and High-level Radioactive 
Waste. Based on the Blue Ribbon 
Commission report recommenda-
tions,11 a new estimated opening date 
for a geological repository is 2048. 

• The negotiations on the U.S. bud-
get defi cit. The issues associated with 
the “fi scal cliff ” loom large over the 
future of the U.S. Defense establish-
ment, and in particular the invest-
ments that will be made in the Na-
tional Laboratories and the Nuclear 
Security Enterprise.

U.S. Nuclear Security Enterprise
• Key personnel changes. The an-

nouncement as this article goes to 
press of the resignation of Secretary 
Chu, and the earlier departure of 
Tom D’Agostino, who led NNSA 
for more than fi ve years, portend 
signifi cant changes in the next four 
years, amid congressional calls for the 
examination of the structure and re-
porting relationship of NNSA.12

• Continuing challenges. Dramatic 
changes within NNSA as a result of 
the Y-12 security incident; a new era 
in contracting with the combining 

of major management and operating 
(M&O) contracts; and continuing 
issues with the status major nuclear 
facility projects, all contribute to un-
certainties in the future directions of 
the organization. 

INMM
The INMM itself faces “history in the 
making” as it attempts to adapt to this 
dramatically changing international and 
U.S. environment:
• Conference restrictions. The restric-

tions placed on U.S. federal agency 
participation in scientifi c and techni-
cal conferences and workshops have 
not only had a negative impact on 
the technical collaborations that are 
so important to the core mission of 
the Institute, but since the Annual 
Meeting is the primary source of rev-
enue for Institute activities, have the 
potential for adversely impacting the 
Institute’s fi nances.  

• International tensions. Strained rela-
tionships among governments could 
hamper important collaborations as-
sociated with the nuclear renaissance.

• The uncertain future of the Nuclear 
Security Enterprise. This could cre-
ate distractions that would negatively 
impact workshops and other Institute 
activities.

Institute Leadership Initiatives
The Executive Committee is actively 
working these critical issues to minimize 
their impact on the Institute. This in-
cludes readjusting priorities to identify 
new sources of revenue and collaborations 
to enhance the effectiveness of the Insti-
tute and the value offered to its members. 

The Importance of the Annual 
Meeting to the Institute
The challenges faced by our membership 
today can at times be overwhelming. It is 
important that amidst all of this we also 
keep in mind the historical role the Insti-
tute has had in bringing the global com-
munity together to ensure the knowledge 
and skills needed to address these national 

and global issues are available, and can be 
passed on to the next generation. Each 
member should work as diligently as pos-
sible within their sphere of infl uence so 
they can attend this year’s Annual Meeting 
in Palm Desert, enabling the Institute to 
continue its valuable work for the interna-
tional community.

We encourage JNMM readers to active-
ly participate in these strategic discussions, 
and to provide your thoughts and ideas to 
the Institute’s leadership. With your feedback 
we hope to explore these and other issues in 
future columns, addressing the critical un-
certainties that lie ahead for the world and 
the possible paths to the future based on those 
uncertainties. Jack Jekowski can be contacted 
at jpjekowski@aol.com. 
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August 18–23, 2013
PATRAM 2013 
Hilton San Francisco Union Square
San Francisco, California USA
Sponsored by the U.S. Department of 

Transportation, the Nuclear Regulatory 
Commission, and the Department of 
Transportation 

Hosted by the Institute of Nuclear 
Materials Management

Contact: Institute of Nuclear Materials 
Management
+1-847-480-9573
E-mail: inmm@inmm.org 
Web site: www.patram.org

January 13–15, 2013
INMM 29th Spent Fuel Seminar
Sponsored by the INMM Packaging, 

Transportation and Disposition 
Technical Division and the U.S. 
Nuclear Infastructure Council  

Contact: Institute of Nuclear 
Materials Management
+1-847-480-9573
E-mail: inmm@inmm.org
Web site: www.inmm.org

July 19–24, 2014
INMM 55th Annual Meeting
Atlanta Marriott Marquis 
Atlanta, Georgia USA
Contact: Institute of Nuclear 

Materials Management
+1-847-480-9573
E-mail: inmm@inmm.org
Web site: www.inmm.org
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®

NEW! ISO-CART-85 System from ORTEC
Free-release radwaste assay goes mobile!

IDM-200-V 
Interchangeable Detector Module for performance
versatility:
• High sensitivity: large (85 mm dia) HPGe detector, up to 2X as sensitive.
• 100% integrated portable spectrometer: electrical detector cooling,

internal battery.
• ~3 hour operation on internal, swappable battery.
• Rugged design.
• Modular collimation.

and:

ISO-Plus Software
Proven results on thousands of real-world samples.
• Measures all common geometries: pipes, cylinders, floors, ceilings, walls,

drums, boxes, and soils.
• Simple to calibrate with a single inexpensive mixed isotope point source.
• Flexible results reporting.

ISO-CART-II
New cart design for enhanced operation: 
• Easy-roll cart for maneuvering over any surface.
• Adjustable track for increased stability.
• Continuous height and variable tilt adjustment.
• Easily disassembles and folds to fit into a vehicle.

Practical Radwaste Solutions


