' ‘ U. S. Army Nuclear and Chemical Agency

The Strategy of Nuclear Deterrence:

Why MAD Was Sane
Trinity— Secrets &
Our Future Nuclear Stockpile: ;:::uyrity (l:::::t |s|)
Risks and Opportunities

USANCA's Role in Combating
Weapons of Mass Destruction

Estimating the Concentration of Radioactive
Material in Air During Emergency Responses

“Blue to FAQ2"

Two Success Stories and Gounting ‘ .
An Overview of Maritime Cargo

Security Initiatives



In This Issue

FEATURES

8 Bringing Nuclear Research to West Point:
The United States Military Academy Nuclear
Engineering Research Group

By COL Edward Naessens, Dr. Brian Moretti,
and CPT Michael Shannon

11 Enhancing Cadet Development in USMA Nu- 38 Putting a New Spin on an Old Concept

clear Engineering Program Through the Use By CPT Jeffrey Spear
of Numerical Codes
By COL Edward Naessens, and CPT Ron Hasz

46 The Strategy of Nuclear Deterrence :

Why MAD Was Sane
14 our Future Nuclear Stockpile: Risks and Op- By MAJ Andrew Pache

portunities
By Mr. Jeff Davis

48 “Blue to FA52” - Two Success Stories and
Counting

By MAJ Eugene Sheely, and CPT Todd Hathway

51 DTRA Exercises National Response Plan in Two
Events
By Cindy McGovern

53 Defense Threat Reduction Agency’s

18 An overview of Maritime Cargo Security Consequence Management Advisory Team
Initiatives By LTC John Cuellar

By MAJ Jennifer Jacobs

21 Estimating the Concentration of Radioactive
Material in Air During Emergency Responses
By MAJ Eugene Sheely, Mr. Frederick
Scudiery, and Lt Col Steven Rademacher

26 Pentagon Shield Urban Atmospheric Bound-
ary Layer Study 19 April — 15 May 2004
By Mr. Donald Storwold

34 Exceeding the Sum of its Parts: Closer Col-
laboration between FA52s and the Army Re-
search Laboratory

By MAJ Stephen Creighton 34

2 NBC Report Fall / Winter 2005



COLUMNS

From The Director

4 usaNcA’s Role in
Combating Weapons of Mass
Destruction

By COL Jesse E. Daniels

History

28 Trinity—Secrets & Security
(Part I1)
By Mr. Martin W. Moakler, Jr.

Do You Know...

50 The Origin of the Metric
System?
By Mr. Robert Pfeffer

Book Review

43 Dying to Win
By Maj Chris Tolar

NBC Community News

] B ®
NBC Community News

WREPORT

U.S. Army Nuclear and Chemical Agency

Published by the United States Army Nuclear
and Chemical Agency

Acting Director
COL Jesse E. Daniels

Managing Editor
LTC Thomas F. Moore

Editorial Board
Mr. Joseph Nellis, LTC Kathy Gilmartin,
and LTC Thomas F. Moore

Design/Layout
CW4 Stephen A. Gomes

Disclaimer: NBC Report is published semi-annually by the United States Army Nu-
clear and Chemical Agency (USANCA). The views expressed are those of the authors,
not the Department of Defense (DoD) or its elements. NBC Report’s content does not
necessarily reflect the US Army’s position and does not supersede information in other
official Army publications.

Distribution: US Army organizations and activities with NBC-related missions, to
include all combat and materiel developers and units with chemical and nuclear surety
programs, to each FA52 officer, and to Army attachés. The Secretary of the Army has
determined that the publication of this periodical is necessary in the transaction of the
public business as required by law of the Department. Use of funds for printing this
publication have been approved by HQ, TRADOC, 12 Nov 98, IAW Army Regulation
25-30.

Article Submission: We welcome articles from all US Government agencies and aca-
demiainvolved with NBC matters. Articles are reviewed and must be approved by the
NBC Report Editorial Board prior to publication. Submit articles in Microsoft Word
and include photographs, graphs, tables, etc. as separate files.

Mailing Address: Director, US Army Nuclear and Chemical Agency ATTN: ATNA-
OP, Suite 101, Springfield, VA 22150-3164.

Telephone: 703-806-7855, DSN 656-7855, fax 703-806-7900

Electronic Mail: nca@usanca-smtp.army.mil

Photographic Credit: The image used for this cover of NBC Report is the Dominic
Truckee shot, one of the 36 nuclear tests conducted in 1962 as a part of Operation
Dominic. The photo is public domain and available at www.nuclearweaponarchive.org.

NBC Report Fall / Winter 2005 3



FROM THE DIRECTOR

USANCA'’s Role in

Combating Weapons of Mass Destruction

COL Jesse E. Daniels, Acting Director
United States Army Nuclear and Chemical Agency

COL Jesse E. Daniels
Acting Director
U.S. Army Nuclear and Chemical
Agency

he recent Department of De-
fense (DoD) doctrinal and
organizational changes asso-
ciated with combating weap-
ons of mass destruction (Cbt WMD)
have been significant. Consequently,
the United States Army Nuclear and
Chemical Agency (USANCA) contin-
ues to evolve as an Agency and as a
partner with the Services, Combatant
Commands, Ground Component
Commanders, Agencies, Staffs, and
Allies. | believe it is important to re-
flect on these major changes and
examine how they have impacted
USANCA and some of its customers.
Additionally, | will highlight some of
the contributions USANCA makes to
the Cbt WMD mission area and pro-
vide insight on the possible future of
the Agency and its role in Cbt WMD.
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Cbt WMD Doctrine and Guidance

The President's September 2002
National Security Strategy (NSS) dra-
matically shifted the way the United
States (US) combats WMD. Prior to
this document, WMD was seen as a
battlefield event mitigated through
NBC defensive measures. The strat-
egy now focuses on denying enemy
use of WMD. The NSS depicts three
pillars that encompass a full spectrum
approach. These pillars, Nonprolif-
eration, Counterproliferation, and
Consequence Management, start by
engaging the international community
through diplomatic means and culmi-
nate with the massive response
measures necessary for conse-
guence management operations.

The President detailed how he ex-
pects to combat WMD with the first of
its kind, National Strategy to Combat
WMD. The Joint Staff built on the
President’s strategy by publishing
Joint Publication (JP) 3-40, Joint Doc-
trine for Combating WMD. Likewise,
the Chairman of the Joint Chiefs of
Staff updated his Chairman of the
Joint Chiefs of Staff Manual
3500.04C, Universal Joint Task List
(UJTL) to include combating WMD
tasks at the operational through stra-
tegic levels. Soon, the National Mili-
tary Strategy to Combat WMD will be
published and it will integrate the
eight joint mission areas into the
three pillars depicted in the NSS
(Table 1).

The eight mission areas are cur-
rently in the process of staff develop-
ment and should vyield respective
functional analysis that will lead to
updated Army tasks.

Table 1. Joint Mission Areas.

o Military Support to Nonproliferation
Efforts

e Threat Reduction Cooperation

¢ WMD Interdiction

¢ WMD Elimination

e Offensive Operations

¢ WMD Active Defense

¢ WMD Passive Defense

o WMD Consequence Management

Organizational Changes

In January 2005, the Secretary of
Defense (SECDEF) designated US
Strategic Command
(USSTRATCOM), the lead Combat-
ant Command for integration and syn-
chronization of DoD-wide efforts in
Cbt WMD. To meet these require-
ments while providing the appropriate
and timely global response,
USSTRATCOM reorganized and de-
veloped four Joint Functional Compo-
nent Commands. In addition, the US
Army Space and Missile Defense
Command/Army Forces Strategic
Command SMDC/ARSTRAT), serves
as the operational integrator for
global missile defense and has been
tasked by USSTRATCOM to be the
interservice lead for WMD elimination
(WMD-E). USANCA is supporting the
respective Joint and Army elements
that are leading these efforts. Spe-
cifically, USANCA is providing subject
matter expertise in the areas of nu-
clear operations, WMD targeting,
WMD-E operations, and NBC surviv-
ability.

In the previous issue of NBC Re-
port, | mentioned the reorganization
of the Defense Threat Reduction
Agency (DTRA), specifically the an-
nouncement of the establishment of




the Combating WMD Directorate.
DTRA continues to work closely with
USSTRATCOM on meeting Chbt
WMD challenges and this collabora-
tion should yield some exciting meth-
odologies aimed at accomplishing its
new mission.

The new Cbt WMD focus caused
G3 staff to analyze if it was ade-
quately structured to meet increasing
Army Cbt WMD strategy, plans, and
policy requirements. The Army G3
section that oversees combating
WMD issues is the Army G3/5/7 Na-
tional Security Policy Division (DAMO
SSD). Previously, the Division con-
sisted of a Nuclear and Counterprolif-
eration Branch, Chemical and Biologi-
cal Policy Branch, and Conventional
and Emerging Security Issues Policy
Branch. During the summer of 2005
the Division reorganized into two
branches, Combating WMD Policy
and Nonproliferation. The Combating
WMD Policy Branch was further di-
vided into three sections, Counterpro-
liferation Policy, Consequence Man-
agement, and Strategic Analysis and
Policy. USANCA is actively engaged
with DAMO SSD on many Cbt WMD
issues.

USANCA'’s Specific Contributions
to Cbt WMD

Supporting the Army Staff

USANCA is tasked by Army Regu-
lation 10-16, United States Army Nu-
clear and Chemical Agency, to pro-
vide specific support to the Army G3
for Army Reactor, NBC Survivability,
and Nuclear and Chemical Surety
programs. In addition to these regu-
latory relationships, USANCA has
supported the Army staff in a variety
of projects surrounding the develop-
ment of both Army and Joint combat-
ing WMD doctrine. Perhaps the most
significant contribution USANCA has
made in the Cbht WMD arena was in
the initial development of the organ-
izational design of a Joint Task Force
WMD-E (JTF WMD-E) based upon
the Army’s 20" Support Command
(20" SUPCOM) (CBRNE). This effort
culminated in May 2005 when
USANCA hosted a tabletop exercise
(TTX) for the Army to further refine
the JTF WMD-E organizational de-

sign. The TTX used a real world sce-
nario to identify doctrine, organiza-
tion, training, materiel, leadership,
personnel, and facility (DOTMLPF)
shortfalls.  Subject matter experts
from the Army staff, TRADOC Fu-
tures Center, United States Army
Chemical School, USSTRATCOM,
Joint Staff, 20" SUPCOM, USANCA,
and other organizations and agencies
all contributed to the effort. The Army
is now utilizing the results of the TTX
as the baseline for a formal review of
20" SUPCOM'’s Organizational and
Operational Concept to more fully
identify the DOTMLPF solutions nec-
essary for 20" SUPCOM to be dual-
hatted as JTF WMD-E.

Education and Training

As Cbt WMD doctrine evolved and
the UJTL changed to reflect the doc-
trinal evolution, USANCA was asked
by the Army’s Battle Command Train-
ing Program (BCTP) Operations
Group D to assist the group in ob-
serving and training supported Army
units. Specifically, USANCA provides
subject matter expertise to support
the observation and training of the
offensive subtasks tied to the UJTL
operational tasks of Countering WMD
in the Joint Operational Area.
USANCA has successfully supported
most of the major BCTP exercises
involving Army Corps and above
since the beginning of this relation-
ship.

As Proponent for the Army’s Nu-
clear and Counterproliferation officer
career field (FA52), USANCA con-
tinually ensures the Nuclear and
Counterproliferation officer course
(NCP52), is synchronized with current
doctrine and policy. Similarly,
USANCA provides qualified instruc-
tors for the Theater Nuclear Opera-
tions Course (TNOC), which awards
graduates the Army’s 5H additional
skill identifier. USANCA officers with
recent WMD experience from OP-
ERATION IRAQI FREEDOM (OIF)
helped develop and instruct the cur-
riculum for the Joint Planners Course
for Cbt WMD. Future course dates
for these courses can be found in the
NBC Community News section at the
end of this issue of NBC Report.

USANCA istasked by
Army Regulation 10-
16, United States
Army Nuclear and
Chemical Agency, to
provide specific sup-
port to the Army G3
for Army Reactor,
NBC Survivability,
and Nuclear and
Chemical Surety
programs.

| n addition to these
regulatory relation-
ships, USANCA has
supported the Army
staff in a variety of
projects surrounding
the development of
both Army and Joint
combating WMD
doctrine.

Despite the current consolidation
efforts for JPs, USANCA continues to
maintain responsibility for JP 3-12.1,
Joint Tactics, Techniques, and Proce-
dures for Theater Nuclear Planning.
This document is vital to nuclear plan-
ners in all Services and the corner-
stone to the “hands-on” instruction at
the TNOC course. The weapons ta-
bles in this document are based on
data from the Nuclear Weapons Ef-
fects Database. USANCA also main-
tains the algorithm for this database.
Finally, USANCA coordinates with
DAMO SSD to develop “Army input”
in the over-arching JP 3-12, Doctrine
for Joint Nuclear Operations.
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Specialized Teams

USANCA maintains two three-man
worldwide deployable Nuclear Em-
ployment Augmentation Teams
(NEATs). NEATs advise Ground
Component and Combatant Com-
manders as well as Unified Com-
mand Army Components on nuclear
operations and conducts target analy-
sis emphasizing impacts to opera-
tional and strategic plans. NEATs
have supported a number of recent
joint and coalition exercises.

The Nuclear Disablement Team
(NDT) completed the first NDT train-
ing since deployment in support of
OIF. NDT members from USANCA,
20" SUPCOM, the US Army Center
for Health Promotion and Preventive
Medicine, Armed Forces Radiobiol-
ogy Research Institute, and the
DTRA participated. In all, 19 person-
nel trained including four Reserve
FA52 and 72A officers. The NDT is
currently comprised of 12 personnel;
training of additional personnel en-
sures a pool of qualified subject mat-
ter experts and enhances NDT readi-
ness. The training included stops at
USANCA, Oak Ridge National Labo-
ratory, and Idaho National Labora-
tory. Planning is underway with the
20" SUPCOM for a fiscal year (FYZ
06 NDT training exercise. The 20'
SUPCOM should assume primary
NDT command and control from
USANCA in FY07.

Products

USANCA, in coordination with the
DTRA, developed the Nuclear and
Combating Weapons of Mass De-
struction Handbook, also known as
the “FA52 Handbook.” Feedback
from all facets of the Cbt WMD com-
munity speaks very favorably of this
reference and USANCA continues to
receive numerous requests for
printed copies. Unfortunately, the
limited “hard copy” handbooks were
printed for future FA52 graduates of
the NCP52 course that | mentioned
above. However, “electronic copies”
of the handbook are available and the
CD included within the handbook can
be copied and distributed.

USANCA also developed and
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maintains the Nuclear and Counter-
proliferation site on Army Knowledge
Online (AKO). It is available with an
AKO user name and password at:
https://www.us.army.mil/suite/
page/130213. This collaborative site
has had a significant growth in mem-
bership and Cbt WMD products and
files over the last year, to include the
aforementioned FA52 Handbook.

Of course, NBC Report remains
USANCA’s primary method of pub-
lishing topical information on Cbt
WMD and other nuclear, chemical,
and biological matters. | would like to
thank all the readers and potential
contributing authors who took the
time to complete our electronic sur-
vey. We take your input and insights
to heart and will continually strive to
make this the preeminent publication
on Cbt WMD matters.

USANCA publishes the Army’s
Specific Military Requirements (SMR)
for radiation and nuclear weapons
effects research for the Army G-3.
The current SMR is valid for FY05/06
requirements. The process for defin-
ing requirements and publishing the
SMR for FY07/08 requirements is
underway. The FY07/08 SMR docu-
ment will be synched to the Joint Re-
guirements Office-Chemical Biologi-
cal Radiological and Nuclear (CBRN)
Defense’s Radiological and Nuclear
Baseline Capabilities Assessment to
be performed in parallel with the SMR
process.

Survivability

An often overlooked aspect of Cht
WMD is the CBRN survivability of
critical military assets, which is the
main focus of the Army’s nuclear and
NBC contamination survivability pro-
grams. CBRN survivability is in-
cluded within the Counterproliferation
pillar of JP 3-40. NBC contamination
survivability includes hardening, com-
patibility, and decontaminability. Nu-
clear survivability includes initial nu-
clear weapons effects such as
electromagnetic pulse hardening.
USANCA patrticipates in many pro-
gram manager working groups fo-
cused on CBRN survivability.

...USANCA continues
to maintain responsi-
bility for JP 3-12.1,
Joint Tactics, Tech-
niques, and Proce-
duresfor Theater Nu-
clear Planning. This
document is vital to
nuclear plannersin
all Services and the
cornerstoneto the
“hands-on” instruc-
tion at the TNOC
course.

The weaponstablesin
this document are
based on data from

the Nuclear Weapons

Effects Database.
USANCA also main-
tains the algorithm for
this database.

Finally, USANCA co-
ordinates with DAMO
SSD to develop “Army
input” in the over-
arching JP 3-12,
Doctrine for Joint
Nuclear Operations.



United States Army Nuclear and Chemical Agency Fort Belvoir, Virginia.

USANCA reviews Army and Joint
equipment and capabilities docu-
ments and issues CBRN survivability
criteria. for Army materiel require-
ments documents. On 26 October
2005, USANCA assumed the lead for
the Army to develop plans, courses of
actions, and Army positions regarding
implementation of DoD CBRN surviv-
ability policy and its impacts on the
Army. The Army Nuclear and Chemi-
cal Survivability Committee Secre-
tariat, chaired by USANCA, is direct-
ing this effort.

Additionally, USANCA was recently
tasked by the Assistant Secretary of
Defense, International Security Pol-
icy, through the Army G3, to Chair the
DoD Radiological/Nuclear Working
Group (RNWG) to the CBRN Con-
tamination Hazards and Risks Work-
ing Group. The first deliverable will be
draft interim operational risk manage-
ment guidance for the operational
forces by 31 December 2005.

International

On the international front, USANCA
continues to serve as DoD action
agent for North Atlantic Treaty Or-
ganization Land Group 7 on Joint
NBC Defence and Joint NBC De-
fence Interservice Working Group
initiatives directed toward enhancing
alliance CBRN defense standardiza-

tion and interoperability, both for
materiel and procedures. Today,
NATO’s number one priority is
“‘Defence Against Terrorism (DAT).”
To that end, considerable effort is
directed at combating terrorist exploi-
tation of CBRN. USANCA is coordi-
nating formulation of the DoD position
among the appropriate organizations
on emerging issues to ensure US
Heads of Delegation are prepared to
present, defend, and advance those
positions at working and sub-group
meeting level.

In addition, USANCA provides the
Chair for the American British Cana-
dian Australian International Shield
Capability Group (CG). The Shield
CG is focused on interoperability as-
pects of Allied forces in the areas of
Force Protection, Air Defense, Missile
Defense, Counter-mobility, Survivabil-
ity, Military Policy, and NBC Defense,
including many areas associated with
Cbt WMD.

Army Reactors

Cbt WMD and the Army Reactor
Office (ARO) at USANCA are not of-
ten mentioned in the same sentence.
Most people think the ARO’s role is
limited to ensuring public and worker
safety and environmental protection.
You might be interested to know that
one of the four program goals is en-

suring surety of nuclear material.
Working with DAMO SSD, the Army’s
Test and Evaluation Command and
Developmental Test Commands, as
well as White Sands Missile Range
(WSMR), the ARO ensures personnel
are reliable and well trained and that
the special nuclear material is secure
and protected against diversion, theft,
or damage. ARO also ensures the
WSMR nuclear reactor, a unique,
national asset, is operated in such a
way as to maintain the support of the
public and to ensure a testing capa-
bility for Army and DoD equipment
and systems to survive in a nuclear
battlefield environment.

“Way Ahead”

As you can see, USANCA’s per-
sonnel are busy doing their share to
support Cbt WMD. The receipt of
new missions, such as chairing the
DoD RNWG, assisting BCTP, and
leading Army plans and courses of
action regarding implementation of
DoD CBRN survivability policy
speaks highly of the professionals at
USANCA. | expect this growth is an
indicator of things to come. Our “tried
and true” products remain relevant to
the Cbt WMD community and some
of our new, innovative products and
techniques fill a niche that would oth-
erwise be a void in the Cbt WMD
area. Most importantly, our experi-
enced workforce remains USANCA'’s
number one asset. They all stand
ready to accept new missions to more
effectively Combat WMD for the wel-
fare of our Nation and the success of
our Soldiers.

Final Note

Recently, the Army 0-6 promotion
list was released. | wish to extend my
congratulations to all selectees, and
best wishes towards your continued
success. More importantly, | want to
personally thank all our Servicemen
and women and the civilians that are
supporting the Global War on Terror-
ism. God bless you and your families
for sustaining and defending our

great Nation.
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NUCLEAR ENGINEERING

Bringing Nuclear Engineering Research to West Point:
The United States Military Academy
Nuclear Engineering Research Group

COL Edward Naessens, Dr. Brian Moretti, and CPT Michael Shannon

he establishment of the nu-
clear engineering academic
major at the United States Mili-
tary Academy (USMA) at West
Point, beginning with the Class of
2005, has substantially broadened
the dialogue on nuclear matters be-
tween the Academy, the civilian nu-
clear community, and the Army. The
goal of the nuclear engineering pro-
gram at USMA is to provide the Army
with junior officers who have a broad
understanding of the current social,
political, environmental and techno-
logical challenges and issues in nu-
clear matters. Cadets graduating
with a degree in nuclear engineering
are exposed to the full spectrum of
nuclear issues through lectures, collo-
quia, laboratories, computational ex-
ercises, and design projects. Our
intent is that these cadets will be mo-
tivated to continue their study of nu-
clear engineering through future ser-
vice as FA52 (Army Nuclear and
Counterproliferation) officers.

The Physics Department enjoys a
close working relationship with the
FA52 community. Nearly 30 percent
of all FA52 officers are West Point
graduates, while nearly 30 percent of
career field designated FA52 officers
have served in one of the nine FA52
coded slots on the Department’'s Ta-
ble of Distribution and Allowances
(TDA). Along with the graduating
cadets, USMA also returns members
of the faculty who have completed
their tour of duty to the Army. The
Physics Department sends many of
these departing officers to FA52 as-
signments. An important side benefit
of the nuclear engineering major is
the professional development oppor-
tunity for our FAS52 rotating faculty.
By integrating the real-world issues
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United States Military Academy

facing the nuclear community into our
curriculum, we return FA52 officers to
the Army who are more in tune with
the issues they will face in their fol-
low-on assignments.

Research is a key component to
the establishment of a world-class
academic program. Through a vi-
brant research program we can en-
hance the educational growth and the
enthusiasm of cadets for nuclear en-
gineering, increase the professional
development opportunity for the fac-
ulty, and contribute to the solution of
issues confronting the nuclear com-
munity.

Establishment of a Nuclear Engi-
neering Research Group

The USMA Nuclear Engineering
Research Group (NERG) was cre-
ated in August 2004. The group was
formed in response to a growing need
for a rigorous research program
within the nuclear engineering pro-
gram. The group consists of all mem-
bers of the nuclear engineering aca-
demic program as well as other mem-
bers of the Department of Physics.
Membership is also open to other
USMA faculty with a background or
interest in nuclear engineering re-
search topics. The mission of the
NERG is “to conduct quality, rigorous
research in nuclear engineering and
the nuclear sciences to support our
primary constituent, the United States
(US) Army, and to enhance the nu-
clear engineering academic program,
the Department of Physics, and the
United States Military Academy.” The
goals of the NERG are:

e Advance the body of nuclear en-
gineering and nuclear science

knowledge.
e Publish research results and rec-
ommendations in:
o Refereed journal articles
e Peer reviewed conferences
of professional societies
e Other conference proceed-
ings
e Provide faculty with opportunities
to engage in scholarly research
that continues their professional
development
e Provide cadets with opportunities
to engage in scholarly research
that increases their understanding
and enthusiasm for research and
the discipline
e Aggressively seek research
opportunities to include grants
and other funding
e Ensure that research enhances
the quality of the nuclear
engineering academic program
e Execute the group’s mission with-
out hampering the number one
focus of our faculty — to teach!

The primary emphasis of the re-
search conducted by the NERG is to
support the Army as part of the De-
partment of Defense (DoD). As re-
sources permit, research efforts may
support the needs of US homeland
security, and finally the nuclear power
industry. Research topics range from
non-proliferation issues to reactor fuel
design to basic cross section meas-
urements. At the center of everything
the NERG does, is the Academy mis-
sion to “educate, train and inspire
cadets.” With the faculty emphasis
on educating cadets, the centerpiece
of our research effort is the creation
of tools which assist in cadet educa-
tion. The NERG has a robust effort
underway of writing a series of nu-



clear engineering textbooks which not
only complement the research effort
but also greatly enhance the aca-
demic program. The NERG focus
areas are shown in Figure 1.

may lead to experimental efforts in
the future. NERG members are well
versed in writing and running com-
puter codes, such as the Los Alamos
National Laboratory Monte Carlo N-

Figure 1. Nuclear Engineering Research Group Focus Areas.

These focus areas lead to the pri-
oritization of research projects. Each
fiscal year, the NERG will adjust pri-
orities based on projects available,
DoD needs, and the capability of the
faculty to conduct research based on
time available. Figure 2 shows the
research areas of focus for fiscal year
2005 (FY05), to include collabora-
tions with other major research uni-
versities as indicated in parentheses.

Most of the NERG’s research work
is theoretical and computational in
nature; however, several projects

Particle Extended (MCNPX), the Oak
Ridge National Laboratory Standard-
ized Computer Analyses for Licensing
Evaluation (SCALE) package, the
Defense Threat Reduction Agency
Hazard Prediction Assessment Capa-
bility (HPAC) code and numerous
others. This knowledge is comple-
mented by the development of a ro-
bust computing infrastructure to run
codes faster and better. This com-
puting infrastructure consists of a
stand-alone Beowulf cluster, as well
as utilization of computers present
throughout the Academy’s academic

Figure 2. Nuclear Engineering Research Group Projects (Fiscal Year 2005).

area.

[Note: For more information on
the computing capabilities in
USMA’s nuclear engineering pro-
gram, see COL Naessens’and CPT
Hasz’s article on page 11 of this
issue of NBC Report.]

The NERG is task organized to
execute its various research projects
in two to three member faculty teams.
Leading the NERG is COL Edward
Naessens, who also serves as the
Nuclear Engineering Program Direc-
tor. He is assisted by CPT Michael
Shannon, the NERG’s deputy director
and executive officer. COL Naessens
provides overall technical and budg-
etary leadership to the group, while
CPT Shannon handles day-to-day
NERG activities including the tracking
of each project, the group’s budget,
as well as finding funding opportuni-
ties and coordinating the submission
of research grant proposals. The
group is then task organized by re-
search topical area. Each project is
supervised by a principal investigator
who serves as the project technical
lead and who executes most of that
projects’ research efforts. Project
supervisors have the option to call on
other group members to “surge” on
research activities, when necessary.
The NERG conducts bi-weekly re-
search meetings and a colloquia se-
ries that are focused on discussing
the technical aspects of each re-
search effort. These meetings are an
opportunity for all group members to
provide feedback and to serve as an
“‘extra set of eyes” for the project
technical lead. These meetings have
proven to be a rewarding activity for
NERG members as they provide
quality feedback to project leads.

Since its inception in August 2004,
the NERG has accomplished a great
deal. To date, the NERG has re-
ceived approximately $32,000 in
funding from various organizations for
work on numerous research prob-
lems. Furthermore, the group has
submitted research proposals to both
the Department of Energy and the
National Science Foundation. Cur-
rently, the NERG is collaborating with
the following universities: University
of Florida, University of Wisconsin-
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Madison, Georgia Institute of Tech-
nology, and Rensselaer Polytechnic
Institute. Additionally, the NERG has
teamed with Memorial Sloan Kette-
ring Cancer Center to explore cancer-
related medical physics problems
utilizing the NERG’s parallel comput-
ing platform. The group has also
published two refereed journal arti-
cles, and upwards of ten conference
papers at various professional society
meetings, to include the American
Nuclear Society and the American
Physical Society.

The connection of the NERG to the
FA52 community is quite strong. Al-
most all NERG members are FA52
officers who not only have graduate
education in nuclear engineering, but
also have operational experience in
various FA52 assignments. Each
NERG member will leave the Acad-
emy with a greater sense of the prob-
lems facing the community and have
an enhanced ability to solve tough
engineering problems. Some of the
research projects currently being pur-
sued by the NERG have come from
FA52 officers who are in positions
where research is required but not
possible. A goal of the NERG is to
provide a place for all FA52s to seek
assistance with problems that require
a research-based solution.

The establishment of the NERG
has not come without challenges.
The faculty participates in NERG ac-
tivities when their teaching duties,
which are often extensive, are com-
plete. In addition, the faculty is en-
couraged to support cadet activities
outside the classroom, leading to a
shortage of faculty discretionary time
for research activities. Early in the
formation of the group, this constraint
became immensely evident. In light
of this constraint, the NERG leader-
ship has spent the past few months
evaluating the notion of transforming
the NERG into a nuclear engineering
center of excellence.

The Future: Nuclear Engineering
Center of Excellence

The advent of the nuclear engi-
neering major and the success of the
NERG have convinced the Physics
Department leadership of the poten-
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tial for USMA to be a serious con-
tributor to defense efforts in nuclear
engineering and radiological re-
search. While the NERG has suc-
cessfully facilitated faculty research,
and we are proud of the accomplish-
ments of group members conducting
research in addition to their teaching
mission, the informal nature of the
NERG prevents us from taking ad-
vantage of all of the many resources
available to broaden our research
efforts. To this end, we are contem-
plating the establishment of a Nuclear
Engineering Research Center
(NERC) with a full time research staff
that will be augmented by the re-
search efforts of our quality faculty
and cadets. Though the primary fo-
cus of the faculty will remain teach-
ing, we are convinced that the unique
resources available at West Point will
contribute to the success of the
NERC, and provide strong benefit to
the overall defense research effort.

The NERC will also enhance cadet
research involvement. At present,
nearly 50 cadets have expressed in-
terest in the nuclear field by choosing
to study nuclear engineering. These
cadets, trained nuclear engineers,
represent a future pool of officers that
could serve in FA52. We believe that
the meaningful and relevant research
opportunities that will be available to
cadets through the NERC will encour-
age and even broaden cadet interest
in the nuclear field upon graduation.
Such interest should lead some of
these cadets to become FA52 offi-
cers. Such officers would enter the
FAb2 field well prepared to contribute
to the solution of important issues
facing the defense nuclear commu-
nity.

We envision establishing the
NERC under the Department of Phys-
ics, and being staffed by a full-time
director and researcher. The director,
in addition to his own research ef-
forts, would coordinate the entire re-
search effort of the NERC, process
grant proposals, manage the budget,
and interface with supported agen-
cies to include faculty from the other
academic departments and existing
centers of excellence at West Point.
The teaching faculty, freed by the
NERC full-time staff from much of the

administrative overhead inherent in
research, will be able to concentrate
their limited time on quality research.
The Photonics Research Center, cur-
rently operating under the Depart-
ments of Physics, Chemistry and Life
Science, and Electrical Engineering
and Computer Science, uses this
staffing model with great success.

Summary

The NERG has had great success
in a very short period of time; how-
ever, it is time to mature the research
effort by establishing a NERC. The
NERC would provide the faculty, the
cadets, and the Army a relevant re-
search effort to support the Army’s
nuclear and radiological research
needs as well as develop well-
qualified researchers for the Army.

Colonel Edward Naessens is the Nu-
clear Engineering Program Director at
the United States Military Academy
(USMA). He has a B.S. from the
USMA, a M.S. in Physics from Rens-
selaer Polytechnic Institute (RPI), and
a Ph.D. in Nuclear Engineering and
Science from Rensselaer Polytechnic
Institute (RPI). His email address is
Edward.Naessens@usma.edu.

CPT Michael Shannon is the Nuclear
Engineering Group’s Deputy Director
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He has a B.S. in Aerospace Engi-
neering and a M.S. in Aeronautics
from Embry-Riddle Aeronautical Uni-
versity, and a M.S. in Health Physics
from the Georgia Institute of Technol-
ogy. His email address is Mi-
chael.shannon@usma.edu.

Dr. Brian Moretti is a retired Army
Colonel and the Assistant Professor
of Nuclear Engineering in the Depart-
ment of Physics at the USMA. His
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the Nuclear Engineering Program at
the USMA. He has a B.S. from the
USMA, a M.E. in Engineering Physics
from the University of Virginia, and a
Ph. D. in Nuclear Engineering and
Science from Rensselaer Polytechnic
Institute.



MODELING AND SIMULATION

Enhancing Cadet Development in USMA
Nuclear Engineering Program
Through the Use of Numerical Codes

COL Edward P. Naessens and CPT Ronald C. Hasz

omputer modeling and simu-

lation have become integral

in the Defense Threat Re-

duction Agency’s (DTRA’s)
support to the stockpile stewardship
program. The halt of nuclear weapon
test detonations is a contributing fac-
tor to the rise of the use of models
and simulations that help to assure
the reliability of the nation’s nuclear
arsenal. Modeling and simulation in
other areas of the Department of De-
fense have risen due to budget, facil-
ity, and manpower limitations, and
much of this work is done at the na-
tional laboratories. Why then would it
be advantageous to introduce these
processes to cadets in the Depart-
ment of Physics Nuclear Engineering
Program at the United States Military
Academy?

The Class of 2005 is the first class
to be offered the opportunity to have
an academic major in nuclear engi-
neering. The program of study must
ensure the graduates meet compe-
tencies in nuclear engineering, but it
must also ensure the graduates are
prepared to be platoon leaders. From
an academic standpoint, the inclusion
of nuclear engineering computer
modeling is a clear benefit to the
graduate due to the industry’s reli-
ance on modeling. However, the im-
mediate customers of the cadets in
our program are the tactical units of
the Army. Are battalion and company
commanders seeking platoon leaders
who are familiar with particle trans-
port modeling? The direct answer is
probably no, but introducing these
tools to our cadets will have a positive
impact on the analytical abilities of
our graduates as they become pla-
toon leaders.

United States Military Academy

US Army Field Manual 101-5 (Staff
Organization and Operations) de-
scribes the characteristics of a staff
officer. The description includes, “the
staff officer must be creative in re-
searching solutions to difficult and
unique situations. Creative thinking
and critical reasoning are skills that
aid the staff officer in developing and
analyzing, respectively, courses of
action.” As platoon leaders and com-
pany commanders, the graduates of
our nuclear engineering program
must also possess these critical rea-
soning and analytic skills. It is these
skills that we want to build in our ca-
dets through the use of computer
modeling.

In order to effectively use a numeri-
cal model, cadets must rely on ana-
lytical skills to determine what the
output of the code actually means.
This includes the ability to know when
the output may not be meaningful. It
also includes the ability to translate
the output into an understandable
conclusion and communicate that to
the chain of command, or instructor.
As platoon leaders and company

commanders, our graduates will do
very similar tasks in analyzing situa-
tions during an operation. The pla-
toon leader and company com-
mander receive reports from various
sources, analyze the reports and
must be able to summarize and com-
municate the results to both seniors
and subordinates. These reports in-
clude personnel status, maintenance
status, intelligence reports, enemy
action spot reports, logistical reports,
training reports, and operations or-
ders. We believe the skills developed
from doing these tasks with a numeri-
cal model will translate into skills that
will be used in doing these tasks as a
platoon leader in a military operation.

The decision to introduce computer
codes into the nuclear engineering
program does not come without asso-
ciated overhead costs. The first is
that classroom time must be devoted
to instruction of the numerical model-
ing, which will reduce the time spent
on nuclear engineering theory. The
time that an instructor interacts with
the cadets in the classroom and the
time the cadets spend on class
preparation are both fixed. In order
for a new topic to be placed in the
program, something must be scaled
back to make time for the new topic.
The second cost is that the computer
resources needed to do the numerical
modeling in an effective and timely
manner must be present.

Based on the limited time available
to introduce numerical codes, we
have selected one code which will be
used as a thread to link one course to
the next. Using only one code also
allows cadets to become very familiar
with it, and be able to use it to inde-
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pendently analyze complex situations
in their final semester. The Los Ala-
mos Monte Carlo N-Particle Trans-
port Code, Extended (MCNPX) is a
code used throughout the nuclear
engineering community to analyze a
variety of situations. Although it is not
the only code in the field, we believe
a cadet who later goes to graduate
school or works in the industry will be
able to learn an additional code faster
based on their understanding of
MCNPX. In order to efficiently use
this tool in our program, the cadets
must first learn the theory on which
the code is based and the science
behind the situations they are analyz-
ing. The initial classes in the program
accomplish this. As a modeling tool
is introduced, the cadets must learn
the specifics of the input and output
of the code, and they must under-
stand the fundamental inner workings
as opposed to viewing it as a “black
box.”

The learning model in each class
of the program is organized to have
the cadet progress through a “model/
coach/fade” process of learning. In a
model class, we build on the cadet’s
knowledge gained from reading and
studying the textbook and other mate-
rials and the instructor explains the
fundamental concepts and demon-
strates how the fundamental con-
cepts can be used to solve problems.
In a coach class, we build on the ca-
det’s conceptual and problem-solving
abilities by applying concepts intro-
duced in a model class and the in-
structor, acting as a coach, offers
opportunities to apply the fundamen-
tal concepts to solve problems and
coaches when the cadet's problem-
solving has stalled. In a fade class,
cadets demonstrate their mastery by
applying the fundamental concepts to
solve problems and the instructor’s
role transitions to the role of asses-
sor.

This same model is used to intro-
duce MCNPX to the cadets over their
last four semesters. During NE300
Nuclear Reactor Analysis in the fifth
semester, cadets learn the funda-
mentals which apply to transport.
The focus is on diffusion theory as
the method of solving the transport
problem. During NE355 Advanced
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Nuclear Reactor Design in the sixth
semester, the model portion of
MCNPX learning occurs. The cadets
will install the code on their own com-
puter to analyze problems that they
have solved with diffusion theory.
Because they are analyzing a prob-
lem they have already solved, they
are better prepared to understand the
output and see the differences in a
code using transport theory rather
than diffusion theory. This is rein-
forced through the use of MCNPX in
the design project in this course. In
the seventh semester, NE456 Nu-
clear Weapons and Weapon Effects
is the coach portion of cadets learn-
ing MCNPX. We build on their initial
knowledge of the code and extend
the situations they analyze. The in-
structor is present to coach cadets
through problems in forming input
files or analyzing output files. The
use of MCNPX is an integral part of
the design project in this course.
NE496 Advanced Nuclear System
Design is the fade portion of the
learning. During this eighth and final
semester, the cadets will demonstrate
their ability to use MCNPX as they
solve an open ended problem such
as “design a mobile nuclear power
reactor for use in a military deploy-
ment.” This capstone project will al-
low them to refine the critical reason-
ing and analytical skills associated
with using the code to solve such a
problem. These are the same skills
they will need to reason through and
analytically solve problems as a pla-
toon leader or company commander.

The second overhead cost associ-
ated with introducing this into the pro-
gram is the availability of computer
resources. The Class of 2005 was
the first class to go through this aca-
demic major with the MCNPX thread
in the courses. This class is the last
class at USMA to have desktop per-
sonal computers. Follow on classes
all have laptop computers, which al-
lows them to bring the computer to
class, and turn any classroom into a
computer lab. Because the Class of
2005 could not bring their computers
to class, a computer lab had to be
created. CPT Mike Shannon accom-
plished this by setting up a computer
lab with eight student computers and
one instructor computer.

The Class of 2005 is
thefirst classto be
offered the opportu-
nity to have an
academic major in
nuclear
engineering.

The program of
study must ensure
the graduates meet

competenciesin nu-
clear engineering,
but it must also en-
sure the graduates
are prepared to be
platoon leaders.

From an academic
standpoint, the
Inclusion of nuclear
engineering
computer modeling
Isa clear benefit to
the graduate due to
theindustry’sreli-
ance on modeling.

A typical class size is sixteen cadets,
so this made it possible to have one
computer for each pair of cadets as
they used the code during class. Be-
cause the follow on classes have lap-



top computers, this lab is not needed
as a classroom, but has been trans-
formed into a parallel computing clus-
ter.

Computing time is another problem
associated with computer resources.
During the initial learning of MCNPX,
the problems cadets are running are
basic enough that their laptop com-
puter can solve them relatively
quickly. As they progress to being
able to input more complex situations
into the code, additional computing
time is needed. The cadets cannot
have their laptops unavailable for
hours or days while they wait for them
to process and solve complex prob-
lems. In light of this, CPT Shannon
configured the eight computers in the
computer lab into a cluster. With one
master node and seven slave nodes,
he gave cadets the ability to execute
MCNPX jobs seven times faster than
on their own laptops, while their own
computers remain available to the
cadets. The ability to remote to this
cluster is also present. As more com-
puters become available, they will be
added to this cluster, with each slave
node added further reducing the com-
puting time for an MCNPX job.

This computing resource issue has
also led to an opportunity for one ca-
det to research an “out of the box”
solution to decrease computing time
for a job. The department has 17 lab
rooms for the core physics course.
Each lab room has five computers,
one for the instructor, and one for
each lab group. These computers
are used only during physics labs,
between four to six hours per week.
Cadet Blake Huff, Class of 2005, is
conducting research to determine if
these computers can be formatted
into an additional computing cluster to
be used during the time they are not
being used for lab. Results of this
study are still forthcoming, but there
is promise that this will be a great
source of additional computational
time.

Although these computing re-
sources are being created for cadets
to use as they learn MCNPX, they
also give the department a tremen-
dous resource that the faculty can
use for research. The newly founded

Nuclear Engineering Research Group
can use these computer resources to
help outside agencies, such as the
DTRA, analyze real world problems.

Introducing and using MCNPX in
our program does not come without
costs, but we believe the skills
learned are directly transferable and
critical for our cadets when they be-
come platoon leaders. The program
has been structured such that this
code is introduced with our “model/
coach/fade” methodology and allows
cadets in their final semester to solve
much more complex problems than if
we did not introduce the code. Ad-
justments have been made to ensure
the computational resources do not
hinder effective and timely use of the
code. This enhancement to the pro-
gram ensures we continue to develop
cadets into leaders of character who
are prepared to lead platoons in fu-
ture operations.

Colonel Edward Naessens is the Nu-
clear Engineering Program Director at
the United States Military Academy
(USMA). He has a B.S. from the
USMA, a M.S. in Physics from Rens-
selaer Polytechnic Institute (RPI), and
a Ph.D. in Nuclear Engineering and
Science from Rensselaer Polytechnic
Institute (RPI). His email address is
Edward.Naessens@usma.edu.

Captain Ronald Hasz is an Instructor
at the USMA. He has a B.S. in Engi-
neering Physics from the USMA, a
M.S. in Engineering Management
from the University of Missouri-Rolla,
and a M.S. in Nuclear Engineering
from the Air Force Institute of Tech-
nology. His email address is
Ronald.Hasz@usma.edu.

Although these
computing
resources are being
created for cadetsto
use asthey learn
MCNPX, they also
give the department
a tremendous
resource that the
faculty can usefor
research.

The newly founded
Nuclear Engineer-
Ing Research Group
can use these
computer resources
to help outside
agencies, such as
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NUCLEAR DETERRENCE

Our Future Nuclear Stockpile:
Risks and Opportunities

Mr. Jeffrey H. Davis

Former Manager for the National Nuclear Security Administration (NNSA)

uring the Cold War, the

United States (US) and the

Soviet Union engaged in a

nuclear arms race resulting in
both sides building arsenals that were
beyond credible. According to some
sources, the US had tens of thou-
sands of nuclear warheads at the
peak of the nuclear stockpile in the
1960’s, but the number of deployed
weapons has decreased dramatically
since 1989 (Figure 1)."

Advanced Concepts Initiative

time when the stockpile turned over
every ten to fifteen years. New war-
heads were designed, prototyped,
tested, tweaked, and then produced
in quantity while older warheads were
dismantled. The nuclear weapons
community did not foresee this stock-
pile lifecycle methodology coming to
an end in the late 1980’s, but the end
of the Cold War and moratorium on
nuclear testing also brought an end to
new warhead research, development,

Figure 1. Reductions in US Nuclear Weapons Since 1989.

When the Cold War ended and the
Soviet Union dissolved, the US nu-
clear stockpile’s role in national secu-
rity was no longer as clear as it had
been. US underground nuclear test-
ing ended with the 1992 moratorium.
The last new nuclear warhead, the
W88, was added to the stockpile in
the late 1980’s. The budget for the
US nuclear weapons complex de-
clined sharply between 1991 and
1995 (Figure 2), 2 but then began to
increase with the inception of the sci-
ence-based Stockpile Stewardship
Program (SSP).

Nuclear warheads in the current
stockpile were all developed during a
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and production. The US was left with
a nuclear weapons stockpile popu-
lated entirely by warheads that were
not designed nor built for longevity.
They were also designed during a
period when new designs were
proven to be safe and reliable (or not)
by full-scale nuclear testing.

Between the inception of the SSP
in November 1993° and the 2001 Nu-
clear Posture Review, the Depart-
ment of Defense (DoD) and the De-
partment of Energy (DOE) nuclear
weapons complex operated with the
understanding that research and de-
velopment on new nuclear weapon
concepts would not be acceptable.
The harsh Congressional reaction to

an Air Force-led concept study in the
early 1990’s reinforced this belief.*
Clinton Administration officials in the
highest levels of both DoD and DOE
discouraged ideas to add any new
capabilities to the nuclear stockpile,
but were supportive of maintaining
the current stockpile through a series
of Life Extension Programs (LEPS).
The LEPs were envisioned as pro-
grams to replace aging components
in nuclear warheads. Some compo-
nents cannot be exactly replaced due
to the use of obsolete technologies in
the original manufacturing and ad-
vances in electronics. For example,
many original components used vac-
uum tubes that are no longer avail-
able. The closure of Rocky Flats in
1989 ended the US capability to
make plutonium pits in quantity. The
prospect of introducing new compo-
nents to the nuclear warheads and
not being able to confirm reliability
and performance through full scale
nuclear testing created unease in
DoD as well as in some DOE person-
nel.

A Navy-DOE program in the late
1990’s was created to mitigate some
of the perceived risk of the submarine
-launched warhead LEP’s. The Sub-
marine Warhead Protection Program
(SWPP) presented the two nuclear
labs with the challenge of designing
warheads that would closely replicate
the output of current stockpile subma-
rine-launched ballistic missile war-
heads without requiring a nuclear test
to verify performance. Lawrence Liv-
ermore National Laboratory (LLNL)
chose a design that would make use
of nuclear components from obsolete
warheads. Los Alamos National
Laboratory (LANL) began early con-
cept work on a new warhead design
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Figure 2. Nuclear Weapon Complex Budget 1989-2003.

with a philosophy markedly different
than the philosophy that resulted in
the current stockpile designs, while
being capable of replicating the cur-
rent stockpile’s military outputs.
LANL’s design made use of historical
test data to avoid technically risky
parameters, and avoided the use of
complex manufacturing steps and
exotic materials. In other words, the
LANL concept made use of the previ-
ous 50 years of nuclear warhead de-
sign and production experience to
create a less optimized, but more
practical design.®

The 2001 Nuclear Posture Review
(NPR) resulted in a number of recom-
mendations that were very much in

line with the previous 2001 Quadren-
nial Defense Review which called for
capability-based forces and equip-
ment, vice threat-based, due to the
uncertain nature of the post Cold War
world. The 2001 NPR report to Con-
gress stated that nuclear forces
should be capabilities-based and
would be combined with other capa-
bilities in a New Triad made up of
offensive forces (the OId Triad to-
gether with conventional weapons
and forces), defenses, and military
industrial infrastructure to include the
Nuclear Weapons Complex. The
report also recommended that NNSA
form small advanced warhead con-
cept teams at the labs and headquar-
ters. This recommendation was the

basis for forming NNSA’s Advanced
Concepts Initiative (ACI). °

In the 2004 National Defense Au-
thorization Act, a restriction imposed
in 1994 against research and devel-
opment which could lead to the devel-
opment of low yield nuclear weapons,
was repealed’. Optimism about the
possibility of introducing new capabili-
ties into the stockpile began to take
root in the DoD and the NNSA. The
most obvious benefit would be the
chance to make the stockpile more
relevant to 21% century threats. If
new warhead designs could be devel-
oped and fielded with new compo-
nents, a possible additional benefit
would be to alleviate concerns about
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the safety and reliability of the war-
heads in the current stockpile due to
complex aging mechanisms. Unfortu-
nately, a number of developments
combined to quickly quell the opti-
mism. Many anti-nuclear groups be-
gan a strong campaign to halt any
possibility that new capabilities could
be introduced into the stockpile and
they had many allies in Congress.®
With the Global War on Terrorism,
DoD has many competing priorities
and proved unable to sufficiently jus-
tify the need for any changes in the
stockpile. In the 2005 Energy and
Water Development Appropriation,
the ACI and the Robust Nuclear Earth
Penetrator feasibility study were both
unfunded. The bill did approve funds
for studies of the Robust Reliability
Warhead (LANL’s SWPP concept),
which the administration had not re-
guested. These Congressional ac-
tions indicate a willingness to con-
tinue the capabilities of the current
stockpile, but a strong skepticism of
the need to consider any different
nuclear warhead capabilities.’

What are the implications for the
future of the stockpile in these recent
developments in Congress, combined
with national and global trends? Al-
though there are many possibilities,
five salient possible futures seem
most likely. Three can be character-
ized as resulting in decreasing our
nuclear deterrence and two would
increase our nuclear deterrent capa-
bility. The former will be called “risks”
and the latter, “opportunities.”

Risks

Our current trend is the most likely
to continue, but cannot be continued
indefinitely without serious degrada-
tion in the nuclear deterrent capability
of the stockpile. At this time, we have
no idea how long it can be continued
without ill effect — it may be for many
decades. The current strategy is to
carry out LEPs on nuclear warheads
without replacement of a key compo-
nent, the pit. A manufacturing capa-
bility to replace pits, the Modern Pit
Facility, has been delayed every year
by Congress and under current plans,
would not come on line until after
2020. Even with the capabilities to
replace pits, we still run into another
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issue and that is verifying the fidelity
of replacement components versus
original components. All efforts are
made to use modeling and simulation
and validation experiments short of
full scale nuclear testing to ensure
that warheads using replacement
parts perform as originally designed —
the essence of the SSP. But, inevita-
bly there is less confidence in the
warheads with new parts and the
tools, equipment, and methods of
SSP are expensive. Perhaps the
most critical issue though, is the rele-
vance of the Cold War warheads to
21°% century security problems. The
current trend is to spend increasing
resources to maintain warheads that
are increasingly removed from the
time and circumstances in which they
were originally designed and built.
This is the risk of obsolescence
through the inability to change war-
head capabilities. One way to de-
crease the cost side of the equation
would be to decrease the warhead
types in the stockpile, but that even
further decreases the flexibility of the
stockpile and entails additional risk of
reliability and relevance.

There are factors which could sway
Congress, DoD, and the public away
from supporting the existence of any
US nuclear stockpile. We have a
stockpile now because the perceived
benefits of having it outweigh the per-
ceived costs. The benefit of deter-
rence is very hard to quantify or even
characterize. What is the stockpile
deterring exactly and how? How
much deterrence does one warhead
yield? Who determines the deterrent
value? There are many papers and
books written about this subject with
little truly resolved. It seems reason-
able to assume that deterrence is in
the heart and mind of the adversary
we are trying to deter and that our
perceived capability and willingness
to use our stockpile are the key com-
ponents of the deterrent value of the
stockpile. The costs of having nu-
clear weapons go beyond the re-
sources allocated to DoD platforms,
nuclear command and control infra-
structure, nuclear trained personnel,
and the NNSA Nuclear Weapons
Complex costs. There are the risks
of accidents or terrorist incidents in-
volving nuclear warheads and the

The nuclear weap-
ons community did
not foresee this
stockpile lifecycle
methodology com-
Ingto an end in the
late 1980’s, but the
end of the Cold War
and moratorium on
nuclear testing, also
brought an end to
new warhead
research,
development, and
production.

The USwas |eft
with a nuclear
weapons stockpile
populated entirely
by warheads that
were not designed
nor built for
longevity.

measures taken by DoD and the
NNSA to prevent and mitigate both
possibilities. If a nuclear weapons
incident were to occur, Congress,
DoD, and the public could change
their perceptions and conclude that
the cost/risk of having a stockpile out-
weighs the benefit. Escalating secu-
rity costs due to a general increase in
the perceived threat of terrorism
could have the same effect over time.



A third risk to the stockpile is political
risk. With no changes to the factors
listed above, but with a change in
Administration and Congress, a lack
of political support for the stockpile
could result in a gradual or even
abrupt lack of funding to maintain the
stockpile (as seemed likely in 1993)
or even direction to dismantle the
stockpile and the supporting Nuclear
Weapons Complex.

Opportunities

For those of us who think the US
should maintain a nuclear deterrent,
there are things to be done to help
lessen the risk of the stockpile being
removed from our national security
strategy.

First and foremost, DoD and NNSA
must work with Congress to develop
a comprehensive and more generally
acceptable nuclear policy. As stated
by the Commander USSTRATCOM,
it is vital that we -

Consider a new national dia-
logue on nuclear policy. This
nation is ready for a genuine
policy debate on the role of
nuclear weapons within the
context of the current global
environment and the poten-
tial offered by The New Triad
concept. We must build a
long-term nuclear investment
plan suited to national secu-
rity goals.*°

Second the Reliability Replace-
ment Warhead concept, originally
conceived by LANL in the SWPP, and
transitioned to constitute the entire
next generation of US nuclear war-
heads, should be programmed and
funded. This appears to be the most
viable long-term solution to maintain-
ing the stockpile, but it will require the
continued support of Congress, sub-
sequent administrations, and DoD to
be a successful solution. This sup-
port will require the completion of the
new nuclear policy referenced above.

Mr. Jeffrey Davis is a retired Army
Lieutenant Colonel currently working
as a Program Manager for a defense
contractor in Virginia. Prior to this
position he worked at the National

Nuclear Security Administration
(NNSA) in the Office of Defense Pro-
grams and was Manager for the
NNSA’s Advanced Concepts Initia-
tive. He has a B.S. from the United
States Military Academy and a M.S.
in Applied Physics from the Naval
Postgraduate School. His email ad-
dress is jeff308ml@aol.com.
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2 Fig 2. is found on the web site of
Nuclear Watch New Mexico. The spe-
cific location of the source document,
“NWNM Analysis of the 2004 Nuclear
Weapons Budgets for LANL and San-
dia” is http://www.nukewatch.org/
facts/nwd/FYO4DOEWB.pdf.

% Description of legal origins of the
Stockpile Stewardship Program in
Presidential Decision Directive 15
and the FY 1994 National Defense
Authorization Act (PL 103-160) can
be found at a Federation of American
Scientists web site http://www.fas.org/
irp/offdocs/pdd_steward.htm.

* The Air Force-led 1992 concept
study of a Precision Low Yield
Weapon Design, resulted in a Con-
gressional ban on similar research as
part of the FY 1994 Defense Authori-
zation Act (Sec 3136 of Public Law
103-160).

® Description of SWPP comes from
conversations with various NNSA
officials that were involved in the pro-
gram and items presented at NNSA
technical meetings attended by the
author during his NNSA tour Oct
2001 to Oct 2004.

® Description of the New Triad comes
from http://www.globalsecurity.org/
wmd/library/policy/dod/npr.htm. De-
scription and quote regarding the ACI
can be found in the Congressional
Research Services document written
by Dr Jonathan Medalia, RL32130,
Nuclear Weapon Initiatives: Low-
Yield R&D, Advanced Concepts,
Earth Penetrators, Test Readiness,
updated Mar 8, 2004, page CR-25.
The report is available at http:/
www.fas.org/spp/starwars/crs/
RL32130.pdf

" Public Law 108-136, Section 3116.

8 An objective examination of the is-
sues from both pronuclear and anti-
nuclear perspectives can be found in
the CRS report RL32130, cited
above.

® In the interest of brevity, the author
did not delve into detail about con-
gressional actions concerning nuclear
warhead R&D, to include the Robust
Nuclear Earth Penetrator, in the
2002-2005 sessions. There has been
a lot of activity, but the results are as
stated. If readers want more detall,
the CRS work cited above (RL32130)
by Dr Medalia provides some addi-
tional detail, but the actual words ex-
changed between congress members
can be found in the Congressional
Record.

9 prepared statement from Com-
mander, USSTRATCOM, Gen James
E. Cartwright, to accompany his testi-
mony before the Strategic Forces
Subcommittee of the Senate Armed
Services Committee on Mar 16, 2005.
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COMBATING WMD—MARITIME SECURITY

An Overview of Maritime Cargo Security Initiatives

MAJ Jennifer Jacobs

United States Army Nuclear and Chemical Agency

ifteen million cargo containers

entered the United States (US)

by commercial ship in 2004.

These containers are in-
spected by various means, but the
large majority of them do not undergo
more than a computerized analysis of
the data reported on their paper-
work—where did the carrier pick it up,
where is it going, and what type of
cargo is it? Less than 5% of the
cargo is given some sort of non-
intrusive physical inspection, such as
x-raying the container. Even fewer
containers, of course, are actually
opened. This low level of significant
inspections is understandable; the
time required to thoroughly inspect
all, or even a large percentage of the
containers, would bring trade to a
standstill.

This low probability that any given
container will face much scrutiny has
given rise to substantial concern that
a weapon of mass destruction (WMD)
could be smuggled into the US simply
by shipping it in a cargo container.
The maritime transportation system
could be used simply as a delivery
system, with the intended target
somewhere within the country, or the
commercial maritime system itself
could be the target. A WMD de-
ployed within the maritime shipping
system, if done properly, could bring
global shipping to a near standstill.
Given the world economy’s depend-
ence on maritime shipping
(responsible for 95% of US imports
and exports by weight), halting such a
system could clearly cause not only
massive disruption and panic, but
depending on the duration and sever-
ity of the disruption, one could argue
that a significant number of deaths
could result as well.

There are numerous aspects to
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this problem, and if one considers the
vast scale of shipping, it quickly be-
comes clear that there will be no sim-
ple answers or silver bullets. Al-
though chemical, biological, nuclear,
and radiological devices tend to be
lumped together under the generic
term WMD, the methods by which
one can search for each are vastly
different, especially if we choose to
rely upon technology for assistance.
US efforts to address the issues,
then, have resulted in a confusing
array of programs and initiatives,
each tasked with a unique piece of
the problem, but nearly always with
many overlapping areas of interest.
This article will outline the basic mis-
sions and challenges of some of the
major programs addressing this
threat, and convey some of the is-
sues regarding the current approach
to maritime security.

Container Security Initiative

The Container Security Initiative
(CSl), under Customs and Border
Patrol, is an attempt to perform
screening similar to that which is per-
formed when cargo arrives on US
shores, but to do this screening at the
foreign port—before the cargo de-

parts for the US. This is frequently
described as “pushing out our bor-
ders.” US Customs officers are sta-
tioned in these foreign ports, and
work in collaboration with their foreign
counterparts at that port. The pres-
ence of the US Customs officers is by
the port’s invitation, and the US offi-
cers have no actual investigatory au-
thority. Instead, they review the pa-
perwork of containers destined for the
US, select those in which they are
interested, and request that the for-
eign customs officers perform addi-
tional inspection on those particular
containers. The number of containers
the US may request inspected, and
the degree to which the US Customs
officers participate in the inspection,
varies by country. An interesting as-
pect of the CSl is that it is a reciprocal

program. When a country agrees to
receive US Customs officers in their
seaport, they then receive the right to
station their customs officers in a
relevant US seaport. Each country
pays the cost to support their own
forward-deployed officers, however,
so understandably few countries (to
date only Japan and Canada) have
actually taken the US up on this re-
ciprocity offer. CSl is currently opera-
tional in 37 ports worldwide, within
the following 19 countries: Canada,
Netherlands, Germany, Belgium,
France, Sweden, ltaly, United King-
dom, Greece, Spain, Singapore, Ja-
pan, Hong Kong, South Korea, Ma-



Containers Being Off Loaded at the Port of Halifax. (U.S. Customs Photograph)

laysia, Thailand, United Arab Emir-
ates, China, and South Africa.

Customs-Trade Partnership
Against Terrorism

The  Customs-Trade  Partnership
Against Terrorism (C-TPAT) is another
program administered by US Cus-
toms and Border Patrol. Unlike CSI,
C-TPAT approaches the problem
from a preventative approach, rather
than a search/scan approach. As the
name implies, C-TPAT works to part-
ner with industry in order to have in-
dustry working for security, rather
than having it imposed on them. Se-
curity and efficiency have long been
considered opposing forces in the
business world. C-TPAT is counter-
ing this balance by offering efficiency
incentives to businesses for increas-
ing their security. The speed with
which cargo moves through the US
Customs clearance process (or any
country’s clearance process) often
significantly impacts a business’s bot-
tom line for that shipment, particularly
with just-in-time shipments. There-
fore, US Customs has a huge carrot
to offer, in terms of “green-lane” en-
tryways into the US. Similar to the E-
Z Pass lane at a toll booth, green-
lanes allow cargo to enter the country
with little or no holdup for inspection.
This is a great advantage to the ship-
per, but obviously poses a security

risk for Customs (and the country). In
order to counter this risk, Customs
requires each industry that is certified

with C-TPAT to follow certain security
procedures at their facilities. Theo-
retically, these security procedures
are verified By the US upon the com-
pany’s enrollment in the program, and
occasionally re-inspected either on a
random or scheduled basis. In real-
ity, SO many businesses signed up so
fast for the C-TPAT program that
Customs has had a difficult time
keeping up with the inspection proc-

ess. A concern within the security
industry is that a business fronting for
terrorists could sign up for C-TPAT,
follow all the security procedures, be
certified, and then have green-lane
access to the US for their cargo.
Customs is aware of this concern and
attempting to make such activity as
difficult as possible through their
screening and inspection process.

Megaports Initiative

The Megaports Initiative (MPI) is ad-
ministered by the Department of En-
ergy’s National Nuclear Security Ad-
ministration (NNSA). MPI is a portion
of a larger NNSA border security pro-
gram called Second Line of Defense.
MPI installs radiation detection portal
monitors (drive-thru) at international
seaports; it does not install any moni-
tors domestically. The MPI has the
particular challenge of convincing
foreign seaport officials to actually run
the equipment, and analyze and re-
spond to the results. Although US
personnel invest considerable time
and energy working with each port to
design a system installation, install
and set-up the equipment, and train
host nation personnel, no US person-
nel are permanently stationed with
the equipment once a test, operation,
and evaluation (TO&E) phase is com-
plete. In addition, because each con-
tainer must be driven through a radia-
tion monitor in order for the container
to be checked, containers being
transshipped at a port (i.e., the con-
tainer arrives on one ship, is removed
from that ship, placed in the shipyard,
then transferred to a second ship) are
rarely easy to monitor for radioactive
contents. The logistics of efficient
shipyard movements do not usually
allow for each container to be driven
through a specific gate-type location.
As a result, the large seaports that
feed the most containers to the US
are not necessarily the most effective
locations for radiation portal monitors.
MPI has therefore had to look at
smaller ports, where much of the traf-
fic of concern might be driving
through the gate, rather than transfer-
ring ships. Portal monitors are par-
ticularly suited to scanning gate traf-
fic, as this is a chokepoint already
indigenous to the system. The list of
ports being considered for MPI equip-
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ment installation is not publicly avail-
able, but as one might expect from
the above discussion, it does not mir-
ror the CSl list of ports exactly.

Proliferation Security Initiative

The Proliferation Security Initiative
(PSl) is administered by the US De-
partment of State. This initiative is
quite different from those so far dis-
cussed in that the countries involved
look not to broadly scan or screen as
much cargo as possible, but instead
rely on actionable intelligence to inter-
cept a particular shipment in transit.
So far most actions have occurred at
sea, but recent exercises have fo-
cused on ground and air trafficking
activities. The PSI agreement itself is
in fact very general—countries agree
to undertake cooperative action to
stop the proliferation of WMD, their
delivery systems, and related materi-
als. PSI provides the operational
platform for international enforcement
of nonproliferation treaties and con-
trols against proliferators undertaking
activities that violate those agree-
ments.

Operation Safe Commerce

Operation Safe Commerce (OSC)
is a Transportation Security Admini-
stration program. OSC looks at the
entire supply chain for goods ulti-
mately destined for the US. Typically,
these supply chains involve an initial
movement by truck to a seaport, with
a possible rail connection in between.
The maritime leg of the trip may in-
clude one or more transfers between
ships and/or stops at intermediate
ports without transferring the cargo
between ships. Upon arrival to the
US, cargo is removed from the ship
and moved by rail or truck, and less
frequently by air, to its final destina-
tion within the country. Due to in-
creasing port congestion on the US
coasts, some cargo is ending its mari-
time journey in Canada or Mexico
and entering the country by land.
Clearly there are many nodes along
these paths that present varying lev-
els of vulnerability to the integrity of
the container and its contents. OSC
traced several specific supply chains
from beginning to end, with the coop-
eration of the industries involved
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along the route, to determine which
sections are the most vulnerable.
Once that determination had been
made, the program then proceeded to
evaluate possible technologies that
could decrease each given vulnerabil-
ity. Testing and evaluation of these
technologies is underway. In some
cases, OSC may determine that no
technology delivers any particular
benefit for a particular vulnerability.

Safe and Secure Tradelanes

Safe and Secure Tradelanes (SST)
developed from the Total Asset Visi-
bility project developed for the De-
partment of Defense. The concept
behind SST is to use radiofrequency
identification (RFID) tags on cargo
and containers in conjunction with
RFID tag readers at seaports in order
to keep track of where cargo is,
when, and in what condition. Some
RF tags can record information re-
layed by other sensors on the con-
tainer, theoretically providing informa-
tion such as whether the door has
been opened. However, in spite of
this potential security aspect, SST is
largely a logistical management tool,
rather than a security tool. From a
security standpoint, a number of sig-
nificant issues still need to be consid-
ered before SST can be usefully ap-
plied. Many of the sensors that might
monitor a container’s security and/or
cargo hazard level are not nearing a
deployable status. If these sensors
were deployable, the cost of main-
taining a global network to receive,
evaluate and respond to alarms
would then need to be considered, as
well as the impact on the shipping
system from these alarm evaluation
and response requirements. For ex-
ample, current commercial cargo ra-
diation monitoring systems tend to
receive on average 1-5% nuisance
alarms, i.e., alarming due to cargo
that contains naturally occurring ra-
dioactive materials. Applied to the
20,000 containers that arrive in the
US daily, we would expect to see
200-1,000 alarms every day, just from
radiation sensors, if they were able to
be placed within containers headed to
the US. If we had container-
deployable sensors for chemical and
biological threats, high explosives,
and stowaways (generally carbon

dioxide sensors), the same nuisance
alarm rate would result in 1,000-5,000
alarms daily—not including equip-
ment maintenance and malfunction
alarms. Responding to this level of
alarm rate while maintaining an effi-
cient flow of cargo is not feasible.

Clearly there is much work being
done in the field of maritime cargo
security, by many different agencies,
contractors, and organizations. Due
to the immense volumes involved,
technology must be used as part of
the inspection and evaluation proc-
ess. However, technology is not a
cure-all, and it is a mistake to expect
miracles in the form of a sensor. In
addition, even if there were deploy-
able and dependable technologies
available for all security concerns, the
costs of installing and maintaining
systems must be carefully evaluated.
Finally, we should keep in mind that,
although most of the programs de-
scribed above are focused on con-
tainer shipping, there are many other
methods of maritime cargo transport,
to include bulk (grain, oil), break-bulk
(pallets, scrap metal), roll-on, roll-off
(car ferry-type ships), general cargo,
and privately owned small ships.
Some of these shipping methods
could completely circumvent all the
gadgets, screenings, checks, and
personnel, possibly allowing cargo to
enter the country completely unevalu-
ated, much less inspected. Contain-
erized cargo evaluation and inspec-
tion is a good place to start our se-
cure cargo system design, but we
should not lose sight of the fact that it
should not be the end.

Major Jennifer Jacobs is the Nuclear
Effects Officer at the United States
Army Nuclear and Chemical Agency
in Fort Belvoir, VA. She hasaB.S. in
Engineering Physics from the United
States Military Academy at West
Point, a M.S. in Health Physics from
the University of Florida, and a Ph.D.
in Nuclear Engineering from the Uni-
versity of New Mexico. She was pre-
viously assigned as a Senior Member
of Technical Staff at Sandia National
Laboratories working in international
border security. Her email address is
Jennifer.Jacobs@us.army.mil.



RADIATION DETECTION

Estimating the Concentration of Radioactive Material in
Air During Emergency Responses

MAJ Eugene V. Sheely and Mr. Frederick M. Scudiery

ver the past several years,

several publications, and

Department of Defense

(DoD) consultation letters
have been written giving erroneous
guidelines with respect to airborne
radiation exposure during radiological
emergency responses. The errors in
the publications result from two
sources: 1) Incorrect determination of
airborne activity,"*>*>® and 2) Incor-
rect guidelines on when respiratory
protection is needed.>”® This paper
will deal with the first of these two
errors and outline correct methods for
estimating the concentration of radio-
active material in air, using the pri-
mary instruments in the Army and Air
Force inventory (See Figures 1, 2
(page 22), and 4 (page 24)).

Background

The Air Force, due to its mission
and history of nuclear weapons acci-
dents, has ensured that it has Bioen-
vironmental Engineers and Techni-
cians trained in nuclear weapons re-
sponse at every base. Additionally,
Health Physicists have been sta-
tioned at selected locations, and oth-
ers have been assigned to emer-
gency response teams designated to
deal with radiological emergencies.
Part of the training of all Air Force
Bioenvironmental Engineers and Bio-
environmental Engineering techni-
cians is in how to determine airborne
concentrations of radioactive mate-
rial.>®®

Although the Army does not pos-
sess nuclear weapons, the probability
that Army assets would respond to a

Defense Threat Reduction Agency

Lt Col Steven E. Rademacher
Air Force Safety Center

radiological terrorist event or a nu-
clear weapons accident is high, and
the possibility that Army units will
some day need to operate near an
area where a nuclear detonation has
occurred is always present. The

should be of interest to those NMSOs
with a response mission; to National
Guard Civil Support Teams; and to a
degree, to Preventive Medicine De-
tachments with AN/PDR-77 capabili-
ties (See Figure 1).

Accurately determining the concen-
tration of radioactive material in the
air, while in the field, is most often not
possible.” Accurate determination of
airborne concentrations can only be
made by collecting material on air
filters, then having the filters analyzed
in a radioanalytical laboratory. This
process is, however, much too slow
to be of any practical use to emer-
gency responders who need to know
what level of respiratory protection is
needed during a response. Methods
for estimating the airborne concentra-
tion of radioactive material while in

Figure 1. An AN/PDR-77 With a DT-669/PDR-77 Probe. This is the Primary
Instrument Used by the Army to Measure Alpha Radiation.

Army assigns Nuclear Medical Sci-
ence Officers (NMSOs) and Health
Physics NCOs to selective staff posi-
tions that may provide technical as-
sistance for radiological emergency
response missions. This paper

the field have been developed. See
for example, Chapter 4, Appendix 3
of the Nuclear Weapons Accident
Response Procedures (NARP DoD
3150.8-M)."1°
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Various editions of the NARP have
been published. The various ver-
sions of the NARP have included the
correct equations for using air sam-
plers and RADIACs to determine air-
borne radioactive material concentra-
tions in the field. Likewise, the 1983
version of the Air Force Broken Arrow
Checklist (BAC 83) contains the cor-
rect equations for estimating airborne
concentration levels." Unfortunately,
a draft version of the NARP written in
2002 contained a significant error
with respect to the estimation of air-
borne radiological contamination.
The draft incorrectly considered the
41 efficiency of the detector to be
twice that of the 2m efficiency (it
should have been %2). This error was
found and corrected, before going to
publication, but not before the incor-
rect results were distributed through-
out the Air Force. The incorrect re-
sults from this 2002 draft have been
taught to students at the Defense
Nuclear Weapons School (DNWS)
over a period of several years.

In December of 1996 the Arm-
strong Laboratory Occupational and
Environmental Health (AL/OE) News-
letter, Volume 20 No. 3 published a
correction to the correct equations
used in the NARP and BAC 83.° The
equations presented in the AL/OE
Newsletter contain significant errors,
which resulted in incorrect air concen-
trations being calculated. One of the
errors found in the AL/OE newsletter
was discovered, and corrected in
their April 1997 newsletter* and later
in a consultative letter from the Air
Force Institute for Operational Health
(AFIOH).?

In February of 2000, a Bioenviron-
mental Engineering Environmental
Field Manual Volume 2, Pocket Ref-
erence Guide was written.® At first
glance the equations presented in the
field manual appear to be the same
as those used in the 1996 AL/OE
Newsletter. There is, however, one
significant difference. The field man-
ual does not specify if it uses detector
21 or 4 efficiency, whereas, the AL/
OE Newsletter uses a 2 efficiency.
If a 4m efficiency were used, the
equation would be correct, however
in the example presented a 2 effi-
ciency is used. The Bioenvironmen-
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tal Engineering Environmental Field
Manual is still used in training Air
Force Bioenvironmental Engineers,
and is used as a reference through-
out the Air Force. This same error
occurred in the AF Broken Arrow
Guide for Bioenvironmental Engi-
neers.?

In addition to the above mentioned
errors, all of these references, except
the NARP, make another significant
error. They use the active detection
area of the radiation probes, rather
than the actual area covered by the

Figure 2. STAPLEX Air Sampler, Used
by the Army and Air Force.

probe when determining air concen-
tration. This error will be discussed in
detail later in this paper. [note: Al-
though the equations in the NARP
are correct, the results of calculations
presented in the 2004 and 2005 edi-
tions make this same error in the re-
sults presented for the ADM-300 with
an AP-100 probe.]

Discussion

The concentration (C) of radioactive
material in air can be estimated using
the following equation:

o 2RA
VFE,E EA

Where

R = Count rate measured on air filter
A; = Area of the filter used to collect
material

V = Volume of air sampled

Fa = Alpha or beta absorption factor

for filter used

E; = Collection efficiency of filter used
E. = 2 Efficiency of counting instru-
ment

A. = Area of filter actually counted by
the instrument

For a specific instrument, a given air
sampler and filter, and a specific iso-
tope, many of the factors in the above
equation can be combined into one
constant (k), sometimes referred to
as a conversion factor, where

ft®
2(35.3majAf

B FabEf ECA:

The 35.3 ft/m? term allows the vol-
ume of air sampled to be input in ft3
and the resulting concentration calcu-
lated to be in dpm/m®.
Using this equation, concentration
then becomes:

As dust is collected on the filter of an
air sampler the flow rate through the
filter will decrease. If the decrease in
flow rate is assumed to be linear (an
acceptable assumption in most emer-
gency response situations) then the
volume (V) can be calculated as

(F0+FfJ
V= 2"t
2
Where

F. = Initial flow rate

F¢ = Final flow rate (flow rate just be-
fore air flow is stopped)

t = Amount of time air is run through
the filter

The flow rate through an air filter is
most often determined using a ro-
tameter (see Figure 3). The ob-
served flow rate, using a rotameter
will differ from the true flow rate if the
temperature (T) and air pressure (P)
at the time of use are different than
the temperature and air pressure



Figure 3. Rotameters on a STA-
PLEX Air Sampler.

used to calibrate the instrument. Dif-
ferences in temperature and air pres-
sure can be accounted for by using
the following equation:

F

true —

F

observed

\/Pcalibrated x Ttrue

Rr ue Tcal abrated

While there are numerous publi-
cations that explain the correct way to
make these <corrections,
1112.13,14,15.16.17.18 there js also a signifi-
cant publication that gives an incor-
rect equation and instructions.
NUREG-1400 was written to assist
those performing air sampling at nu-
clear powerplants to meet regulatory
guides. The equation and instruc-
tions for correcting rotameter read-
ings for temperature and pressure
presented in NUREG-1400 should
not be followed, as they are not cor-
rect.”

The significance of correcting for
the true flow rate will depend on how
different the actual and calibrated
temperature and air pressure are.
Most often if the instrument is being
used at the same altitude as it was
calibrated at, there is no need to cor-
rect for pressure differences. Tem-
perature differences are often large
enough to require corrections to be
made.

Several assumptions are made
when estimating the concentration of
radioactive material in air. One of the
most significant of these is the size of
particles being collected on the filter.
The size of the particles will vary by

location as a result of meteorological
conditions and as a result of the ori-
gin of the particles (e.g. dust from the
ground, smoke from a fire, etc.). Ad-
ditionally, particle size cannot be ex-
pected to be uniform during any re-
sponse scenario. Both the filter’s
collection efficiency (Ef) and its ab-
sorption factor (F,,) will be affected
by particle size. Unless more accu-
rate site specific information is avail-
able, a constant particle size of 1.0
um is normally assumed.

A filter's collection efficiency (Ey)
can only be determined through care-
fully controlled laboratory measure-
ments. A filter's efficiency (E;) as a
function of particle size can most of-
ten be obtained from a filter’'s manu-
facturer.

A filter's absorption factor (F,) de-
pends not only on the type of filter
being used, but also on the type of
radiation being measured and the
energy of these particles. In addition,
this factor must include not only ab-
sorption by the filter, but also absorp-
tion by particles collected on the filter.
As with the collection efficiency (Ej),
absorption factors (F,,) can only be
accurately determined under carefully
controlled laboratory conditions. Ob-
taining accurate absorption factors
(Fap) is often not easy, and not some-
thing that filter manufacturers rou-
tinely determine for all filters and iso-
topes of interest.  The Air Force’s
Broken Arrow Guide for Bioenviron-
mental Engineers® and their Broken
Arrow Checklist' recommend absorp-
tion factors (Fap) for alpha particles
generated from the decay of pluto-
nium (Pu) and collected on various
types of filters. No information as to
how these numbers were determined
is presented, however. The determi-
nation of absorption factor's (Ey) is
likely the single most important area
related to estimating the concentra-
tion of radioactive material in air,
where additional research is needed.

The Broken Arrow Guide for Bioen-
vironmental Engineers® recommends
that only glass fiber filters be used for
collecting beta producing materials,
and cellulose fiber filters be used
when testing for alpha particles. If
the alpha absorption factors pre-

sented in the guide are correct, then
this is good advice, however, it
should be noted that both types of
filter will work for alpha or beta pro-
ducing particles.” Often during an
emergency response what isotopes
will be present is not known ahead of
time. Having only one type of paper
for all responses simplifies life and
decreases the chances of errors be-
ing made in the field.

Rear View of Rotameters on a
STAPLEX Air Sampler.

In several of the references re-
ferred to in this paper, rather than use
the actual area counted (A;), an ac-
tive detection area of the instrument
was used.”***®® |n actuality, what
detection area is used is not impor-
tant, as long as the value used is the
same that was used in the determina-
tion of the instrument efficiency. In
the case of the AP-100 probe, used in
some of the above mentioned refer-
ences, the number used in the instru-
ment efficiency studies was 123 cm?.
This then is the value that must be
used for A., not the active detection
area of 92 cm® as was quoted in
these references.®®

It should be noted that 123 cm? is
not the actual probe area measured
by the authors, but it is the area that
must be used in the calculations, as
long as it is the area used in the effi-
ciency calculations.

When using air samplers to esti-
mate the concentration of radionu-
clides in air during an emergency re-
sponse, it is necessary to subtract the
results obtained from a background
air sampler from those obtained from
an air sampler in the area being
tested. One factor that must not be
overlooked is the importance of
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choosing a good background loca-
tion. All too often, during emergency
responses, the area chosen to make
background measurements is not
representative of the survey area.
Among other factors, the count rate
measured on the filter paper will de-
pend on the amount of dust collected
on the filter. If one air sampler is set
up in a parking lot, and another in a
dusty area, comparison of the results
will be meaningless. The conditions
under which the background air sam-
pler is used must be as close to those
of the survey samplers as possible.

The Broken Arrow Checklist rec-
ommends that when reading filter
paper with RADIAC instruments two
readings be taken at diagonal loca-
tions on the paper, and that these
readings be averaged to obtain the
gross counts per minute (cpm) for the
filter’. The Defense Nuclear Weap-
ons School has traditionally taught
that two readings be made, then the
highest of the two be used. The au-
thors of this paper recommend that
an average be taken, as suggested in

alpha probe is used. Using the best
available data, the conversion factor k
3

, ft° o dpm
is calculated to be 2000 me . cpm

for this configuration. This assumes
A = 406 cm? *®, F,, = 0.55 (from Bro-
ken Arrow Guide for Bioenvironmen-
tal Engineers® and Bioenvironmental
Engineering Environmental Field
Manual vol. 2, source of number is
not specified), E; = .7 **, E. = 0.3
cpm/dpm (for Pu)? and A, = 123
cm®'? E; was obtained from a study
performed in 1963 and is likely overly
conservative.

The Army’s DT-669/PDR-77 can
be used to estimate airborne radia-
tion, the same way as can the Air
Forces ADM-300 with an AP-100 at-
tached. There is a slight difference in
the efficiency of the Air Force and
Army instruments. This results in a
slightly different conversion factor
being calculated. A study performed
at Kirtland AFB involving 80 measure-
ments made with both sets of instru-

Figure 4. Photo of an ADM-300, AP-100 Alpha Probe and BP-100 Beta Probe.
This is the Primary Radiation Measuring Equipment Used by the Air Force.

the Broken Arrow Checklist. If a
more conservative approach is de-
sired, then the lowest background
reading should be used, and the high-
est survey area measurement.

Results

The primary instrument used by
the Air Force for response to radio-
logical incidents is the ADM-300 (See
Figure 4). Most often, when being
used in conjunction with an air sam-
pler to estimate the airborne concen-
tration of radionuclides, an AP-100
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ments showed that the average effi-
ciency of the PDR-77 was 10%
greater than that of the ADM-300 for
measuring Thorium 232. It should be
noted that this study was performed
using only one ADM-300 and one
PDR-77. Both had recently been cali-
brated, but the possibility that other
instruments would have responded
differently does exist. This is the best
data currently available, and as a re-
sult we have used this to calculate
the conversion factor for the DT-669/
PDR-77. The result is a conversion

3
constant (k) of 1800 L« g T dor
m® « cpm

Conclusions

Several publications dealing with
estimating the concentration of radio-
active material in air have contained
significant errors. The correct equa-
tions for determining these values are
contained in the current (Feb 2005)
Nuclear Weapon Accident Response
Procedures (NARP)’, although the
conversion constant in this reference
that was calculated using these equa-
tions is not correct. Conversion con-
stants (k) have been calculated for
the Air Forces ADM-300 connected to
an AP-100 probe, and the Army’s DT-
669/PDR-77. These numbers are

3
2000 and [Lpedom,
m? « cpm

3

ft° o dpm,

1800 « 0OM.,  raspectively.
m® « cpm P y

One of the greatest potentials for
error when estimating the concentra-
tion of radioactive material in air re-
sults from the fact that accurate val-
ues for the alpha and beta absorption
factors for filters are not known.
These factors are particle and energy
dependant and will vary between iso-
topes. Further research to determine
these factors is needed in order to
determine the optimum respiratory
protection needed during radiological
emergency responses.
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University, a M.S. in Physical Chem-
istry from the University of Idaho, and
a Ph.D. in Theoretical Physical
Chemistry, also from the University
of ldaho. He was previously as-
signed as the Chief of Environmental
Health Physics and the Chief of Oc-
cupational Health Physics at the Air
Force Institute for Operational
Health. His email address is
Eugene.Sheely@abq.dtra.mil.
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MODELING AND SIMULATION

Pentagon Shield

Urban Atmospheric Boundary Layer Study

Washington, DC

19 April — 15 May 2004

he Pentagon Shield field

campaign was designed to

improve our understanding of

the microscale properties of
the atmospheric boundary layer over
an urban area to better prepare for
airborne threats from terrorism and/or
industrial accidents. In particular,
knowledge gained from the experi-
ment is aiding in the development
and installation of an automated air-
borne hazard detection and response
system for the Pentagon or other
strategically significant locations. In
the event of a chemical incident, the
system will automatically track and
project the hazard areas outside and
within the building.

The Special Programs Office of the
Defense Advanced Research Project
Agency (DARPA) funded the Penta-
gon Shield field study. The experi-
ment was conducted in and around
the Pentagon in Arlington, VA during
April and May 2004. The Research
Applications laboratory of the Na-
tional Center for Atmospheric Re-
search (NCAR) is responsible for the
overall program management of Pen-
tagon Shield.

Participation

Table 1 lists the organizations that
participated in the campaign, which
included researchers from the United
States Department of Defense (DoD),
the National Oceanic and Atmos-
pheric Administration (NOAA), Uni-
versity of Colorado (CU), other gov-
ernment agencies, and several gov-
ernment contractors.
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Donald P. Storwold Jr.
Dugway Proving Ground

Table 1. Pentagon Shield Participants.

|
Aerospace Corporation

Coherent Technologies, Incorpo-
rated (CTI)

Cooperative Institute for Research
in the Environmental Sciences,
University of Colorado at Boulder
(CY)

Defense Advanced Research Pro-
jects Agency (DARPA)

National Center for Atmospheric
Research (NCAR)

National Oceanic and Atmospheric
Administration Air Resources Labo-
ratory Field Research Division
(ARLFRD)

Northrop Grumman

Pentagon Force Protection Agency
(PFPA)

United States Army Dugway Prov-

ing Ground West Desert Test Cen-

ter
|

The Dugway Proving Ground
(DPG) Meteorology Division was
tasked with providing ground-level
and building-top meteorological data,

upper-atmospheric measurements,
and wind profile information. Dugway
fielded fifteen Portable Weather Infor-
mation Display Systems (PWIDS),
ten SuperPWIDS, a Sound Detection
and Ranging (miniSODAR) Doppler
acoustic sounder, an actinometer
system (to measure net solar radia-
tion), and a 32 meter tower for tem-
perature and wind profiles. In addi-
tion to instrumentation, DPG also pro-
vided upper-air support with ra-
diosonde balloon launches and fore-
cast support at the Command Post.
Appendix A provides photos of instru-
mentation supporting the Pentagon
Shield project.

DPG personnel providing onsite
support of Pentagon Shield included
Ed Argenta, Bryan Aronian, Roland
Barbero, Paul Broderick, and Donny
Storwold, the DPG test director. Ad-
ditional offsite support came from
Susan Gross, Scott Halvorson, and
John White.

Dugway provided the majority of
the meteorology instrumentation used
during Pentagon Shield, but other
organizations also contributed. Table
2 provides a complete list of the ex-
periment’s instrumentation and their
contributing organizations.

Experiment Conduct

Five Intensive Operating Periods
(IOP) were conducted for Pentagon
Shield, with multiple tracer gas dis-
seminations and sampling occurring
throughout each IOP. During the
IOP’s, sulfur hexafluoride (SFe), a
safe, inert tracer gas, was released



Table 2. Pentagon Shield Instrumentation and Organizations.

Instrumentation

Organization

Fourier Transform Infrared (FTIR) Spectrometer

Aerospace Corp.

Programmable Integrating Gas Sampler (PIGS)

ARLFRD

Tracer Gas Analyzer (TGA)

ARLFRD

CLR Photonics, Inc. coherent Doppler lidar (WindTracer) | CTI

for short periods of time. Numerous
portable tracer samplers were placed
throughout the Pentagon area to col-

21-m? tethered lifting system (TLS) blimp CuU

32-m wind profile DPG

32-m temperature profile DPG
Actinometer (net solar radiation) DPG
MiniSODAR DPG

PWIDS DPG
Radiosonde balloon launches DPG
SuperPWIDS DPG
Raman-shifted Eye-safe Aerosol lidar (REAL) NCAR

Mobile Chemical Agent Detector (MCAD) m(;rr:hrop Grum-

reasons; reduced traffic within the
Pentagon made it easier to place in-
strumentation, the HVAC system

Figure 1. Wind Tunnel Experimentation of Pentagon Model.

lect outdoor and indoor air samples
for several hours after the SFgs was
released in order to track the move-
ment of the tracer gas. At the end of
each experiment the tracer samples
were collected for post-experiment
analysis. All IOP’s were conducted
during the nighttime hours for three

could not be adjusted during regular
business hours, and balloon and
blimp launches were only permitted
after the Reagan National Airport ter-
minated flight operations each day
(approximately 10:00 p.m.).

A question that often arises about
gaseous tracer studies is the safety of
the tracer materials. Government
and private organizations in the
United States and Europe have safely
and successfully used these tracer
gases for many years in both indoor
and outdoor studies. SFg is com-
monly used as a gaseous insulator in
high voltage electrical equipment, in
foam insulation, gas-filled athletic
shoes, tennis balls, loudspeakers,
shock absorbers, sound-insulating
windows, in the semiconductor indus-
try and in many other applications.

Future Plans

Figure 1. illustrates some of the
wind tunnel research being con-
ducted to develop the Pentagon
Shield airborne hazard detection and
response system. The second phase
of Pentagon Shield field experiment
was conducted from 7-23 November
2005. This experiment verified and
validated the outdoor and indoor
transport and dispersion models and
a new Raman-Shifted Eye-safe Aero-
sol Lidar manufactured by ITT Indus-
tries.

Mr. Donald P. Storwold Jr. is a Physi-
cal Scientist in the Meteorology Divi-
sion at Dugway Proving Ground. He
has a B.S. in Business Information
Systems from Utah State University
and an A.A.S. in Electronics Technol-
ogy from Utah Technical College. He
has been with the Meteorology Divi-
sion for 17 years. Prior to this posi-
tion he worked as an engineering
technician in academia and the pri-
vate sector. His email address is
donald.storwold@us.army.mil.
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HISTORY

TRINITY — Secrets & Security

(Part I1)

Mr. Martin W. Moakler, Jr.

United States Army Nuclear and Chemical Agency

n Part | of this article (published in

the Spring / Summer 2005 issue of

NBC Report), | described the Man-

hattan Engineer District organiza-
tion and several prominent project
facilities. In this part of the story, | will
discuss Presidential involvement in
the Manhattan Project.

The Race with Germany: The FDR
Years

In the years between World War
(WW) | and WWII, the scientific com-
munity initially experienced a period
of unparalleled freedom and ex-
change of scientific discovery. The
field of theoretical nuclear physics
was advancing by leaps and bounds
as the mysteries of the atom and nu-
cleus unfolded (Atomic Archive,
2005). Numerous centers of theoretic
physics emerged throughout Europe
and research discoveries were freely
expressed in the open academic
community. That all changed in 1933

Chancellor Adolf Hitler Salutes his
Followers at a Nazi Party Rally.
(February 1933).
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when Adolf Hitler became the Chan-
cellor of Germany.

Student members of the Nazi
“Brown Shirts” harassed and terror-
ized Jewish and half-Jewish under-
graduates who had come from Po-
land or Hungary to study in Germany
(Atomic Archive, 2005). In the spring
of 1933, the University of Gottingen,
the seat of brilliant achievement in
years past, became the focal point of
Hitler's anti-Jewish policies (Atomic
Archive, 2005). Student demonstra-
tions proclaiming the coming of the
"new order" became an every-day
occurrence. Respected scholars were
brutally expelled. Some of the
world's foremost physicists such as
Max Born, James Franck, Eugene
Wigner, Leo Szilard, Edward Teller,
and John von Neumann were forced
to flee (Atomic Archive, 2005). With
the aid of philanthropic organizations
such as the Rockefeller Institute,
many of these refugee scientist emi-
grated to England and the United
States (US) (Atomic Archive, 2005).

Only a few years later they would
become the most ardent champions
of the construction of the atom bomb.

The alarm which they felt at the pos-
sibility that Hitler might be the first to
possess so terrifying a weapon can
only be understood when one real-
izes what abuse and persecution they
had to endure from the Nazis in 1932
and 1933 (Atomic Archive, 2005).

Leo Szilard, sacrificing many years
of his career and having no perma-
nent post for himself, worked tire-
lessly to find suitable positions for
many of the fleeing scientists. He
was responsible for numerous col-
leagues being offered academic posi-
tions. He organized several groups
and worked with the Academic Assis-
tance Council, a London-based
group, headed by Ernest Rutherford,
that acted as a clearinghouse for in-
formation (Atomic Archive, 2005).

L

Leo Szilard — Group Leader, University
of Chicago Metallurgical Laboratory.

At about this same time, groups
were forming in America to assist with
the "rescue" of noted scientists. At
Columbia University, a Faculty Fel-
lowship Fund was established and
the US government became involved
through its formation of the Emer-
gency Committee in Aid of Displaced
German Scholars (Atomic Archive,



2005). Thirty scientists and scholars
arrived in the US in 1933, thirty-two in
1934, only fifteen in 1935; but forty-
three came in 1938, ninety-seven in
1939, fifty-nine in 1940, and fifty in
1941. Of these, approximately 100
were physicists (Rhodes, 1986).

Szilard is normally credited with the
concept of a nuclear chain reaction
(Atomic Archive, 2005). Szilard was
known to ponder, “if only we could get
two neutrons out of an atom per colli-
sion, then we could get a chain reac-
tion (Atomic Archive, 2005).” Early in
1939, research results were just find-
ing this out, with theoretical predic-
tions being validated through re-
search, engineering, and materials.
Academic research and published
findings were very open, as scientists
freely exchanged ideas and results.
The issue of secrecy also emerged in
1939. Szilard and others felt that any
further dissemination of information
should be curtailed to prevent Nazi
Germany from gaining insights into
American scientific atomic break-
throughs (Atomic Archive, 2005).
Also, efforts needed to be consoli-
dated to beat the Nazis and that
would take the support of the US gov-
ernment.

The "Hungarian Conspiracy," sci-
entists who lived under the tyranny of
Nazi controlled Hungry, decided to
take action (Atomic Archive, 2005).
Leo Szilard, Edward Teller, and
Eugene Wigner, perhaps more than
anyone, understood the enormous
threat that Nazi Germany posed for
the world if they should happen to be
the first to develop a nuclear weapon
(Atomic Archive, 2005). Their con-
cerns were that the US would have
access to a supply of uranium and
that the project needed government
funds and control to expedite weapon
development (Atomic Archive, 2005).

They solicited the support of Albert
Einstein to take this message to
President Franklin D. Roosevelt
(FDR) (Atomic Archive, 2005). In
July 1939 Edward Teller drove Leo
Szilard to visit Albert Einstein at his
Long Island, NY home to meet with
the "Master" himself (Atomic Archive,
2005). Szilard drafted the Einstein
letter, Einstein signed it and sent it to

Einstein and Szilard Recreate the Drafting of the Letter After the War.

President Roosevelt via Alexander
Sachs, a personal friend of the Presi-
dent. The Einstein letter was written
to express a sense of urgency to the

President. It was read to President
Roosevelt on October 11, 1939
(Atomic Archive, 2005). Roosevelt

established the Uranium Committee
in October 1939 under the direction of

Lyman Briggs, Chair of the Uranium
Committee.

Lyman Briggs (NAP, n.d.).

Briggs was appointed the Director
of the Bureau of Standards in 1933.
In 1939, FDR called on Briggs, by
then aged 65, to head "The Uranium
Committee,” a secret project to inves-
tigate the atomic fission of uranium
(Atomic Archive, 2005). The commit-
tee, including both civilian and military
representation, was to look into the
current state of research on uranium
to recommend an appropriate role for
the federal government (Atomic Ar-
chive, 2005). In early 1940, the Ura-
nium Committee recommended that
the government fund limited research
on isotope separation as well as
Fermi's and Szilard's work on chain
reactions. The Uranium Committee
had concluded that enriched samples
of uranium-235 were necessary for
further research and that the isotope
might serve as a more efficient fuel
source for an explosive device
(Atomic Archive, 2005). Thus, finding
the most effective method of isotope
separation was a high priority. Sev-
eral complicated techniques of physi-
cal isotope separation, were consid-
ered for further investigation (Atomic
Archive, 2005). The techniques con-
sidered were electromagnetic, gase-
ous diffusion, centrifuge, and liquid
thermal diffusion.
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Equally important to the recom-
mendations of the Uranium Commit-
tee to the beginning of the Manhattan
Project was a report from the United
Kingdom by the MAUD Committee
(MPHPA, n.d.). A group of United
Kingdom scientists was established
by the British in the spring of 1940 to
study the possibility of developing a
nuclear weapon (Atomic Archive,
2005). They were codenamed the
MAUD Committee. The July 1941
MAUD Report maintained that a suffi-
ciently purified critical mass of ura-
nium-235 could fission even with fast
neutrons (Atomic Archive, 2005).
The MAUD Report estimated that a
critical mass of ten kilograms would
be large enough to produce an enor-
mous explosion. They estimated that
a bomb this size could be ready in
about two years and loaded on exist-
ing aircraft (Atomic Archive, 2005).

The Uranium Committee reports
had set the stage, but the MAUD re-
port helped the American atomic
bomb effort turn the corner. The
MAUD report contained specific plans
for producing a bomb that were pro-
duced by a distinguished group of
scientists with a high level of credibil-
ity (Atomic Archive, 2005). The
MAUD report dismissed plutonium
production in favor of uranium. It also
dissuaded using thermal diffusion,
electromagnetic, and centrifuge meth-
ods in favor of the gaseous diffusion
method to produce uranium-235 on a
massive scale. The British believed
that uranium research would lead to
the production of a bomb in time to
affect the outcome of the war.

While the MAUD report provided
encouragement to Americans advo-
cating a more extensive uranium re-
search program, it also served as a
sobering reminder that fission had
been discovered in Nazi Germany
almost three years earlier and that,
since the spring of 1940, a large part
of the Kaiser Wilhelm Institute in Ber-
lin had been set aside for uranium
research (Atomic Archive, 2005).

December 7, 1941 saw the Japa-
nese attack at Pearl Harbor and the
US was thrown into WWII. Based on
Einstein's letter and concepts of sci-
entists working in Britain, FDR set up
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a joint Anglo-American effort to pro-
duce atomic bombs for potential use
during the war (FDR Library, n.d.).
The result was the creation of the
Manhattan Project to create the
atomic weapon. Colonel James C.
Marshall received the assignment of
directing a Laboratory for the Devel-
opment of Substitute Metals, or DSM,
during the summer of 1942 (Atomic
Archives, 2005). Marshall immedi-
ately moved from Syracuse to New
York City, where he set up the Man-
hattan Engineer District, established
by general order on August 13
(Atomic Archives, 2005). Marshall
was thought to move too cautiously
and was quickly replaced. On Sep-
tember 17, the Army appointed Colo-
nel Leslie R. Groves (promoted to
Brigadier General six days later) to
head the effort (Atomic Archives,
2005).

Groves was an engineer with im-
pressive credentials, including the
building of the Pentagon, and, most
importantly, had strong administrative
abilities (Atomic Archives, 2005).
Groves moved the Manhattan Engi-
neer District headquarters from New
York to Washington. President
Franklin D. Roosevelt (FDR) ap-
proved the establishment of what ulti-
mately became a government invest-
ment in excess of $2 billion, the Man-
hattan Project, on December 28,
1942 (Atomic Archives, 2005). By the
beginning of 1943 the Manhattan Pro-
ject had the complete support of FDR
and the military leadership, the ser-
vices of some of the nation's most
distinguished scientists, and a sense
of urgency driven by fear that Ger-
many would beat the US to the bomb.

At the Quebec Conference, in Au-
gust 1943 FDR and Churchill signed
a secret agreement governing col-
laboration between the two countries
on the development of the atomic
bomb. (FDR Library, n.d.). FDR also
foresaw that atomic weapons would
become the basis for post-war mili-
tary and diplomatic policy, and on
September 18, 1944 he and Churchill
signed the Hyde Park Aide-Memoire
committing the two powers to a mo-
nopoly on atomic information in the
hopes of keeping the peace in a post-
war world (FDR Library, n.d.). lroni-

cally, FDR did not live to see Trinity.
During a vacation at Warm Springs,
Georgia, FDR died on April 12, 1945
(FDR Library, n.d.).

The Buck Stops Here: The Truman
Years

Within twenty-four hours of Presi-
dent Roosevelt's death, the new
President, Harry Truman, was in-
formed about the Manhattan Project
by Secretary of War Stimson (Truman
Library, n.d.). lronically, in March
1941, Senator Truman had chaired a
special committee called the Truman
Commission to investigate the mil-
lions of dollars being wasted in the
National Defense Program.

Senator Truman and his commis-
sion focused on the extravagant ex-
penditures of the Manhattan Project
and demanded information defending
this highly classified project (Truman
Library, n.d.). Secretary of War Stim-
son personally requested that Sena-
tor Truman withdraw the Congres-
sional watchdogs and vouched for the
Manhattan Project. Truman complied
with Stimson’s request. It took Stim-
son 12 days to send a memo to
President Truman to brief the new
President on the greatest classified
project of the War Department
(Truman Library, n.d.). Based upon
the advice of Stimson, the Interim
Committee was formed with the ap-
proval of the President to establish
war-time controls of the Manhattan
Project, determine follow-on publicity,
make recommendations on post-war
research, development, and controls
(Truman Library, n.d.). A draft press
report was prepared by this group for
the President to present after a suc-
cessful test of the atomic bomb.

President Truman faced a very
short time-line. Just 26 days after
taking office from FDR (May 8, 1945),
Nazi Germany surrendered. The fo-
cus of the US turned towards Japan.
Truman established the Targeting
Committee to make recommenda-
tions on targets for the atomic bomb
(Truman Library, n.d.). Since Ger-
many had dropped out of the war,
only Japanese targets were consid-
ered. Sixty-five days after assuming



WAR DEPARTME
WASHINGTON

April 24, 1945.

Dear Mr. President:

I thj.ni{ it is very important that I should
have a talk with you as scon as possible on a highly
secret matter.

I mentioned it to you shortly after you took
office but have not urged it since on account of the
pressue you have been under. It, however, has such a

bearing on our present foreign relations and has such &n

important effect upon all my thinking in this field that

I think you ought to know about it without much further

delay.
Faithfully yours,
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Secretary of War. , 45’

The President,

DECLASSIFIED : M

B. O. 11612, See, HE) and 3{D) v 'F)

L nh a
05D letter, April 12, 1974 mr&i
By MLT- , NARS Date 2 . 2.-7¢. ] i

ﬁﬁgk

uiAN
o -f/’
-4

RECORGE

E SHATIOHAL
APEHIVES AND
i ADMIN

&

A )95
==y o) @»Q;V,Wﬂ

Stimson Memorandum to President Truman after Assuming Office.

the Office of the President, while at Intermission —the Story Continues  cover the preparation for the Trinity
the Potsdam Conference with Chur- shot and eye witness accounts of the
chill and Stalin, the Trinity bomb was This ends the second part of this event.

detonated (Rhodes, 1986). article. Part three will be continued in

the next issue of NBC Report and will
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Page 1 of Einstein’s Letter to President Franklin D. Roosevelt.
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The United Statos hns only very poor ores of urenium in moderate
quantities. There is some good ore in Canada and the former Czechoslovakia,
';'hili the moat important source of uranium is Belgian Congo.

In view of this situation you may think it desirable to hove some
permanent contact maintained between the Administration and the group
of physicists working on ochain reactions in America. One possible way
of achieving this might be for you to entrust with thie task a persocn
who has your confidence and who could perhaps serve in an inofficial
capacity. His task might oomprise the following:

a) to approach Government Departments, keep them informed of the
further development, and put forward recommendations for Govermment action
giving particular attention to the problem of securing a supply of uran-
fum ore for the United Statesg

b) to speed up the experimental work,which iz at present being car-
ried cn within the limits of the budgetes of University laboratories, by
providing funda, if such funds be required, through his contacts with
private persons who are willing to make contributionms for this cause,
and perhaps also by ocbtaining the co-operation of industrial laboratories
which have the necessary equipment.

I understand that Germany has actually stopped the sale of uranium
from the Czechoslovakian mines which she has taken over. That she should
have taken such early action might perhaps be understood on the ground

that the son of the German TUnder-Secretary of State, von Weizsicker, is

attached to the Kajser-Wilhelm-Institut in Berlin where gome of the

American work on uranium is now being repeated.
Yours very truly.

Franklin D. Roosevelt Library ¥ b,

(Albert Einstein)

Page 2 of Einstein’s Letter to President Franklin D. Roosevelt.
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Albert Einstein to Franklin D. Roosevelt, March 25, 1945.

Mr. Martin Moakler is a retired Army
FA52 Colonel and is currently work-
ing as a physical scientist in the Nu-
clear Division at USANCA. His previ-
ous assignment was as Chief of the
Nuclear Division at USANCA. He
earned a M.S. in Nuclear Engineering
and Computer Science from Rensse-
laer Polytechnic Institute, a M.S. in
Engineering Management from the
University of Missouri-Rolla, a M.S. in
Education from Old Dominion Univer-
sity, and is a graduate of the US
Army War College. His email ad-
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dress is
smtp.army.mil.

moakler@usanca-
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FA52

Exceeding the Sum of its Parts: Closer Collaboration
between FA52s and the Army Research Laboratory

hen the Cold War was in

full swing, it made sense

to keep Functional Area

52s (US Army’s Nuclear
and Counterproliferation officers or
FA52s) exclusively "Nuclear", and the
Army Research Laboratory (ARL)
exclusively "Build the Next Weapon
System." But when updating our per-
spective to address the threats and
constraints of today, the “keep it
separate” approach mandates scru-
tiny. This article proclaims that a
much enhanced national capability
can be achieved should FA52 officers
closely couple with the United States
(US) ARL’s research and develop-
ment efforts as they pertain to chemi-
cal, biological, radiological, and nu-
clear (CBRN) weapons effects, detec-
tion capabilities, and strategic materi-
als availability.

Having FA52 officers assigned to
ARL research sites or providing FA52
Liaison Officers to these sites would:

1) Enhance development efforts
at the sites by providing more
technical expertise (i.e. many
FA52s are Ph.D.s, physicists,
chemists, and engineers).

2) Provide the Army with FA52
officers that are more aware of
the latest technology in fields
critical to threat reduction.

3) Ensure that military expendi-
tures and development efforts
are optimized for war fighting
requirements.

To underscore how FA52 — ARL
collaboration is mutually enhancing,
five ARL research endeavors pertain-
ing to weapons of mass destruction
(WMD) are examined below. Clearly,

MAJ Steven L. Creighton
United States Military Academy

they are of vital interest to the FA52
community.

Enhanced Prediction of Dispersion
Areas

Figure 1 shows a computer simu-
lated prediction of contaminated ar-
eas resulting from a chemical, biologi-
cal, or radiological attack on the
downtown area of a major US city.

This model was created by re-
search scientists at the Army’s High
Performance Computing Research
Center (AHPCRC) using state-of-the-
art technigues in computational fluid
dynamics (CFD). AHPCRC was
sponsored by ARL and is co-located
with the University of Minnesota in
Minneapolis.  This model demon-
strates ARL’s efforts to model wind
and weather patterns at ground level
and very low altitudes — which, of
course, affect the Soldier. This type

Figure 1. Computer Simulation of a Chemical, Biological, or Radiological Attack

on a Simulated US City.
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Figure 2. Institute for Soldier Nanotechnologies.

of “local” weather prediction differs
significantly in detail and resolution
from “global” weather prediction.
ARL has a group in Adelphi, Mary-
land (co-located with its headquar-
ters) that models weather as well.

Development of Faster and More
Accurate CBRN Sensing Technol-

ogy

Figure 2 was copied from a web
page created by sensing technology
researchers at the Institute for Soldier
Nanotechnologies (ISN). The ISN is
co-located with the Massachusetts
Institute of Technology, is funded $10
million per year by ARL, and employs
45 faculty members from 10 aca-
demic departments and over 100
graduates student and post-doctoral
researchers.

Team 3 is one of ISN’s seven re-
search teams and is dedicated to
sensing and counteraction.  More
specifically, Team 3 is developing
measures to detect and respond to
chemical and biological threats. This
technology will directly assist counter-
proliferation efforts in two ways. First,
the US Army must be able to detect
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the presence of WMD in a threat
country before we can take action;
and second, threat to the Soldier can
be reduced by faster response time in
the event of an attack on an installa-
tion or individual.

Figure 3. Reaction of Cells and Pro-
teins Exposed to CBRN-Related
Substances.

Predicting CBRN Effects on the
Human Body

Researchers at Fort Detrick, Mary-
land are interested in how cells and
proteins react when exposed to

CBRN-related substances. In the
simulation depicted in Figure 3, re-
searchers look for the chemical be-
havior when protein, ligand and water
are all involved. The green area is
the protein, the blue is the ligand, and
the little speckles around
both represent water molecules.

The AHPCRC stations its staff sci-
entists at locations like Fort Detrick to
assist researchers with high perform-
ance supercomputing. Understand-
ing the effects that CBRN-related
substances have on the body will bet-
ter equip the Army to find antidotes
and prioritize which substances pose
the greatest threat to Soldiers.

Prediction of Blast Effects and
Structure Vulnerability

Figure 4 (page 36) shows a com-
puter simulated prediction of damage
incurred to a reinforced concrete
building after a truck bomb detonates
in close proximity. Performing vulner-
ability analysis of structures before
they are inhabited by Service mem-
bers will reduce tragedies like the
1996 bombing of Khobar Towers.

The ARL has a number of scien-
tists researching the complex simula-
tion of explosions and blasts with so-
phisticated modeling algorithms. As
these high-fidelity algorithms become
more robust and accurate, a question
the FA52 community should be ask-
ing is: “Can we use this new technol-
ogy to re-look how we model thermo-
nuclear blasts?” ARL’s cutting edge
research in both blast modeling and
CFD (as seen in Figure 4.) should be
raising eyebrows regarding both the
reduction of threat to the Soldiers and
better models for nuclear weapons
effects.

Is it Physics or Engineering?:
A Blurred Line

As technology progresses, the fine
line delimiting what is physics and
what is engineering becomes blurred.
High caliber engineers are often no
longer satisfied with models that pre-
dict results based purely on macro
scale equations, sought are models
that capture the physics of what is
happening at the micro or atomic



Figure 4. Computer Simulated Damage From a Truck Bomb.

level. Moreover, the engineering of
nano-sized building blocks into useful
devices has recently gained great
attention. To this end, an engineer
peering into electron microscope,

tory in Aberdeen, Maryland, computa-
tional multiscale research is being
conducted so that events occurring at
the macro-scale — such as a bullet
penetrating through a protective vest

the generality of these methods. The
variational multiscale method has
been called “a paradigm for computa-
tional mechanics” * by Thomas J.R.
Hughes, a well known pioneer in the

Figure 5. Graphite Subjected to Mechanical Loading.

motivated by a desire to observe be-
havior at the nano-level, is becoming
a more common event.

Multiscale modeling

Multiscale modeling entails the
ability to predict the behavior of mat-
ter at different length scales. Exam-
ples of such scales include the atomic

- 10 .
scale (1x10 meters), micro scale
(1x10 - 6 meters), and macro scale

(1x10 ~ 0 meters). At ARL’s labora-

— can be modeled using equations
normally associated with the molecu-
lar level. Figure 5 is a simulation per-
formed at ARL depicting graphite
subjected to a mechanical loading.

To further emphasize the growing
popularity of multiscale modeling, it
should be pointed out that at the 8th
US National Conference on Compu-
tational Mechanics (July 2005), three
of the mini-symposia were dedicated
to multiscale modeling. The rele-
vance to the FA52 community lies in

finite element modeling community.
In another article by Hughes, he
points out that “these methods may
be thought of as methods for dealing
with multiscale phenomena which are
pervasive in [all types of] physics and
engineering.” 2 Again, FA52s should
be asking, “Can we use these meth-
ods to better model a thermo-nuclear
detonation where reactions at the
atomic level produce enormous heat
and pressures at the macro level?
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Figure 6. Nanotube Bundle.

Nanotechnology

The word nanotechnology is perva-
sive today in research laboratories
and academic institutions throughout
the country. Enormous amounts of
time and money have been invested
in this promising field in an effort to
build new and better devices, mecha-
nisms, and materials. The carbon
nanotube in particular has been in the
spot light — being used as a building
block at the atomic level.

The promise of constructing things
made of nanosized building blocks
(such as the carbon nanotube) has
brought engineers to the atomic level
and further erased the border be-
tween physics and engineering. Fig-
ure 6 was taken from the National
Nanotechnology Initiative home page
and shows a nanotube bundle.
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Conclusion:

We all look on our uniforms and it
says "U.S. Army.” Why then should-
n't FA52's be assigned to the US
Army Research Laboratory to assist
researchers and better understand
the capabilities and limitations tech-
nology provides regarding WMD and
counterproliferation? FA52s having
assignments of this type would be
best for the US military — particularly
in these times of great transformation.

Major Steve Creighton is an Assistant
Professor at the United States Military
Academy teaching nuclear and me-
chanical engineering students com-
puter aided design and computational
methods. He has a B.S. and a M.S.
in Civil Engineering from the Univer-
sity of Maryland, and a Ph.D. in Me-
chanical Engineering and Scientific
Computing from the University of
Michigan. He is a FA52 officer with
three years of experience in computer

modeling at Lawrence Livermore Na-
tional Laboratory working as a Military
Research Associate in the Labora-
tory’s Methods Development Group.
He was an engineer company com-
mander at Fort Hood, Texas.
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NUCLEAR DETECTION

Putting a New Spin on an Old Concept

ith James Chadwick’'s

discovery of the neutron

in 1932, a host of experi-

ments to better under-
stand the behavior of the neutron en-
sued. By 1938 Enrico Fermi was the
leading expert in the field of neutron
research. After the discovery of nu-
clear fission by Hahn and Strass-
mann in 1939, Fermi set forth to cre-
ate the first sustained nuclear reac-
tion, which he achieved under Chi-
cago stadium in 1942. In a later ex-
periment, Fermi built a thermal neu-
tron disc chopper. The Fermi-
chopper, as it was later dubbed, al-
lowed the time-of-flight of the neutron,
and thus its energy, to be determined.
In his experiment, Fermi used this
knowledge to map the absorption
cross-section of boron-10 (B')
throughout the thermal neutron re-
gion.'  The bulk of neutron experi-
mentation during the 1930s and
1940s was geared toward the highly
classified Manhattan Project, which
led to the construction of the first
atomic bomb at Los Alamos, New
Mexico.

Fast-forwarding through six dec-
ades, the emphasis on neutron re-
search has shifted 180 degrees. The
emphasis no longer lies in the devel-
opment of nuclear weapons but
rather in the prevention of smuggling
nuclear weapons or special nuclear
material (SNM). This type of preven-
tion is now commonly known as
counterproliferation. In my research
conducted at the Air Force Institute of
Technology (AFIT), | used Fermi’s
disc chopper concept to characterize
a neutron energy spectrum using a
new Forward Edge neutron time-of-
flight spectroscopy technique. In
short, the goal of the research was to
infer characteristics of a neutron en-
ergy spectrum using the Fermi-
chopper to see if it would be possible

MAJ Jeffrey S. Spear
United States Military Academy

to identify SNM solely from its neu-
tron spectrum.

Application

The science of remotely and
quickly differentiating nuclear material
such as industrial or medical isotopes
from SNM (highly enriched U%3, U%®,
and Pu®) is at the forefront of re-
search and development for several
different government agencies. Cur-
rent requirements for this ability lie in
a variety of areas including border
security, nuclear treaty verification,
and field identification of nuclear ma-
terials.

The Department of Homeland Se-
curity has the requirement of protect-
ing our nation’s borders at a host of
border crossing check points and
points of cargo debarkation. Inbound
cargo at all of these points provides a
possible haven for smuggled SNM.
The ability to rapidly and accurately
differentiate SNM from other legiti-
mate nuclear isotopes is important in
terms of both national security and
economic interests.

The Defense Threat Reduction
Agency (DTRA) serves as the United
States (US) government focal point

for implementing US arms control
inspection, escort and monitoring ac-
tivities.? Critical in this mission is the
ability to quickly and accurately ac-
count for all inspected Russian nu-
clear warheads, while maintaining the
strict protocol outlined in the govern-
ing treaties.

During OPERATION IRAQI FREE-
DOM commanders sometimes lost
both time and momentum awaiting
the confirmation of the presence of
SNM at various pre-identified sensi-
tive sites. A field portable nuclear
identification technique could provide
the ability to more rapidly and accu-
rately confirm the presence of sus-
pected SNM. This information would
prove critical not only to the safety of
the soldier on the ground but also to
the momentum of the overall opera-
tion.

Myriad techniques exist or are cur-
rently being researched whereby
SNM may be identified through active
or passive interrogation. Passive
interrogation implies identification
through nothing more than observa-
tion. For example, the observation of
gamma rays produced through the
natural decay of the various tran-
suranic metals used in SNM is one
means of determining the presence
of, and possibly deducing the type of,
SNM. Neutrons also provide a
means of passive interrogation
through observation of the neutrons
emitted during spontaneous fission.
Spontaneous fission, another form of
natural decay, occurs to a very small
extent in all types of SNM. Active
interrogation is the use of an external
device that scans the material with
energy, such as an x-ray machine.
One active interrogation technique
bombards the SNM with neutrons
from an external neutron source. The
nuclear reactions that result produce
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a host of gamma and neutron emis-
sions several orders of magnitude
higher than those generated through
natural decay, making detection and
identification more feasible.

However, the gamma emissions
can be masked with the use of a few
inches of lead and can be more easily
fabricated in order to produce a bo-
gus signature, or spoof. Neutrons, on
the other hand, are very difficult to
mask due to their lack of columbic
interaction with other materials and
would require several inches to feet
of a hydrogenous material (i.e. paraf-
fin). The fabrication of a neutron
emitting source is also much more
difficult to achieve.

The idea of using the Fermi-
chopper as a means of identifying
SNM stems from the fact that differ-
ent transuranics, as well as different
common configurations of weapon
pits, have neutron spectra with spe-
cific characteristics. The time-of-flight
method, in theory, has the potential to
determine the energy of a neutron
across the entire energy spectrum.
However, in practice many obstacles
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Figure 1. PuBe Neutron Energy Spectrum.

exist in determining the energy of
neutrons above the thermal range.
These obstacles will be discussed
later.

Experimental Design

The experimental setup used in the
conduct of this research included
seven critical components. A Pluto-
nium-Beryllium (PuBe) source pro-
vided the neutron spectrum simulat-
ing the neutron emissions from SNM.
Paraffin was used to reduce the lower
energy portion of the spectrum. A
Fermi-chopper was designed and
fabricated to produce a neutron pulse
and thus a start time for measure-
ments. The Fermi-chopper design
incorporated a flight tunnel for the
neutrons to traverse a fixed distance
before entering the next critical com-
ponent, the detector.

A Saint-Gobain manufactured or-
ganic scintillator was laced with B in
order to achieve maximum efficiency
in thermal neutron counts. The sig-
nal, which provided the stop time, fed
through a variety of ORTEC nuclear
instrumentation modules (NIM) that

isolated the thermal neutron capture
peak of the B¥ reaction. A fast-
trigger LeCroy oscilloscope provided
the means to connect the positioning
of the neutron chopper to the arrival
of thermal neutrons at the detector.
Finally, a MATLAB code provided
analysis of the oscilloscope data in
order to produce the forward edge
neutron energy spectrum.

Experimental Work

As seen in Figure 1 the PuBe
source creates neutrons across a
broad spectrum of energies, from
thermal to ~11 MeV. The data shown
in Figure 1 was derived in previous
work through both experiment and
computer modeling.? The PuBe
spectrum has several characteristic
features which include a variety of
peaks and valleys along the entire
spectrum. The presence of paraffin
both attenuates and moderates the
neutron spectrum. By inserting ever
increasing thicknesses of moderation,
the flux of thermal neutrons varies
approximately as the features in the
PuBe spectrum of Figure 1, starting
with the peak at 0.9 MeV and con-



cluding with the last peak at 9.8 MeV.

The first data run observed the
unmoderated spectrum of the PuBe
source, which had very few thermal
neutrons present. The second data
run included the presence of a 1.5 cm
thick block of paraffin moderator be-
tween the PuBe source and the
Fermi-chopper. In essence, the pres-
ence of the paraffin shifted the PuBe
spectrum such that the maximum
neutron flux at 3.1 MeV was moder-
ated to thermal energies.

The aluminum Fermi-chopper, as
seen in Figure 2, was simply a solid
aluminum disc with a hole (heutron
gate) bored radially through it. It was
designed to function at frequencies
up to 20,000 RPM without mechani-
cal failure; however, the mechanical
properties had to be balanced with
nuclear properties. The disc diameter
remained large enough to produce a
significant difference in neutron at-
tenuation between the open-gate and
closed-gate configurations. The disc,
enclosed in an aluminum housing,
used cadmium sheets inlaid around
the circumference of the disc in order
to further attenuate thermal neutrons
between the two configurations. A
forward-biased photodiode provided a
signal when the Fermi-chopper was
exactly 90° out of phase with the
source-to-detector line of sight (i.e.
gate-closed position).

The detector was separated from
the source-side of the Fermi-chopper
by 45.4 cm. The high concentration of
B in the detector interacts predomi-
nantly with thermal neutrons which
undergo the reaction B + n — Li’ +
a. These resultant heavy charged
particles deposit nearly 3 MeV in en-
ergy into the organic scintillation ma-
terial. This signal is processed
through a series of ORTEC NIMs to
include a preamplifier, delay amplifier,
timing single-channel analyzer, and a
linear gate and stretcher. This sys-
tem of NIMs isolated the energy as-
sociated with the thermal neutron
capture from all other energy neutron
events occurring in the detector (i.e.
proton recoil).

The gated thermal neutron capture
signal fed into the LeCroy oscillo-

Figure 2. Fermi-Chopper and Housing.

scope where it was compared to a
second signal generated by the
photo-diode. The photo-diode signal
provided the means of determining
the position of the Fermi-chopper at
any given instant. The oscilloscope
created a data file on every triggering
of the photodiode. These files were
later imported into MATLAB and proc-
essed through the two developed
codes to produce the spectra shown
in Figure 3.

Figure 3 is a comparison of the
forward edge spectra of the two data
runs, unmoderated and moderated.
Beginning with the initial opening of

the neutron window ~1250 ps after
the photo-diode trigger, both spectra
increase as the thermal neutron cap-
ture events are summed over time.
Point A refers to the point at which a
true thermal neutron, one that origi-
nated from the source, could make it
to the detector (i.e. previous counts
are either high-energy neutrons
slowed to thermal energies in the de-
tector or surrounding material, such
as housing or shielding moderation).

Region B indicates the time in
which the amount of detector ex-
posed to the source increases with
the increasing overlap of the circular
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Figure 3. Comparison of Forward Edge Spectrums (Unmoderated Data Run and Moderated Data Run).

neutron gate to the source (e.g. imag-
ine the process of two eclipsing cir-
cles). This increase permits a larger
number of thermal neutrons to reach
the detector. During this period, the
moderated slope clearly increases
more quickly than the unmoderated
slope.

Point C illustrates the point of
maximum exposed source-to-detector
area, hence the number of thermal
neutrons arriving at the detector
spikes in the moderated data run.
From this point forward, the amount
of source-to-detector area begins to
decrease and correspondingly the
number of thermal neutrons also de-
creases in the moderated spectrum.

Point D represents the time at
which the last true thermal neutron
can arrive at the detector. From point
D onward the number of thermal neu-
trons arriving at the detector belongs
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to those high-energy neutrons down-
scattered in energy by the surround-
ing material. Point E, an unantici-
pated decrease in flux, is potentially
due to a combination of events. The
decrease in flux may be attributed to
a series of events that occur from the
geometry of the disc and the dimin-
ishing presence of low-energy neu-
trons that does not occur at any other
time during the rotation of the disc
chopper. As the neutron gate begins
to close, the depth of aluminum as
seen by a neutron in flight from the
source to the detector begins to in-
crease; however, it is not yet thick
enough to present much attenuation.
Thus, the only neutrons present are
the low-energy neutrons (i.e. below
thermal) which are still in route from
the disc to the detector. This number
is diminishing as the area of the de-
tector exposed to the source is dimin-
ishing.

Conclusions

Figure 3 provides an indication that
through carefully selected and posi-
tioned moderation, the rudimentary
characteristics of a neutron energy
spectrum may be inferred from the
forward edge technique; however, as
mentioned earlier, several obstacles
exist to more exact measurement.

First, it must be understood that
the presence of moderation does not
cleanly attenuate, or cut off, the lower
energy neutrons and it does not uni-
formly moderate all targeted neutrons
down to a specific thermal energy.
Rather, the process is statistical and
some low-energy neutrons make it
through the moderation without being
attenuated and some high-energy
neutrons will pass through unmoder-
ated, thus the forward edge spectrum
produces a muddled picture at best.




Another downfall of this applica-
tion in identifying SNM is the extreme
counting inefficiency. Each of the
spectrum produced in Figure 3 re-
quired 3,550 separate files (i.e. pho-
todiode triggers), which required
nearly one hour of total operating
time to produce. Additionally, the flux
of this PuBe source is several orders
of magnitude greater than that of the
typical SNM of interest for passive
interrogation.  Since current treaty
verification prohibits active interroga-
tion, this exorbitant amount of time for
this type of passive interrogation
would be prohibitive.

Finally, a significant amount of
moderation in the form of shielding
was required in order to cut down on
the amount of background neutron
events (i.e. sky shine). The bulk of so
much hydrogenous material would
ultimately limit portability in any future
designs.

In terms of the considered applica-
tions, both field identification and
treaty verification have potential fu-
ture use for the proposed technique.
Due to the less stringent requirement
for counting time, the Fermi-chopper
may someday prove useful in the
area of field identification. Even with
this latitude in counting time, the in-
ability to provide an accurate por-
trayal of the true neutron spectrum
due to the smearing effect of the
moderation would yield rudimentary
results at best. Additionally, the bulk
of the required shielding would pre-
vent the development of a man-
portable device.

In terms of treaty verification, the
Fermi-chopper may eventually prove
useful as well. The ability of the
Fermi-chopper to identify a weapon’s
pit-specific neutron signature may
prove useful. Comparing a weapon
pit's spectrum from previously re-
corded inspections would identify the
shuffling of warheads to cover up any
losses due to theft or intentional pro-
liferation. Because of the Fermi-
chopper’s poor counting efficiency,
this potential application will remain
impractical unless treaties are
amended to include active interroga-
tion techniques.

Although portability does not pre-
vent the use of the Fermi-chopper in
aiding border security, the counting
inefficiency does. The amount of
time available to interrogate, pas-
sively or actively, a shipping container
from ship, train, or truck will never
accommodate this technique. The
economic impact of delaying the off-
loading of each cargo container even
a few minutes equates to several bil-
lion dollars lost in yearly revenue for
the shipping industry.

Overall, this research effort proved
ideal in mastering a wide variety of
physical concepts from Newtonian to
nuclear physics. While the concept
certainly has merit in terms of labora-
tory experimentation as part of an
academic curriculum, the Fermi-
chopper, with its present technology,
would prove of little use to current
government requirements.

Major Jeffery Spear is an instructor in
the Department of Physics at the
United States Military Academy
(USMA). He has a B.S. in Physics
from the USMA and a M.S. in Nuclear
Engineering from the Air Force Insti-
tute of Technology. His previous po-
sition was as the Special Forces De-
tachment Commander, 3™ Special
Forces Group. His email address is
jeff.spear@us.army.mil.
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BOOK REVIEW

Dying to Win:

The Strategic Logic of Suicide Terrorism

Maj Chris Tolar, USMC

The Judge Advocate General’s Legal Center and School

To win the war on terrorism, we must have a new conception of victory. The key to lasting security
lies not only in rooting out today’s generation of terrorists who are actively planning to kill Americans,
but also in preventing the next, potentially larger generation from rising up. America’s overarching
purpose must be to achieve the first goal without failing at the second. To achieve that purpose, it is
essential that we understand the strategic, social, and individual logic of suicide terrorism. Our ene-
mies have been studying suicide terrorism for over twenty years. Now is the time to level the playing

field. *

he tragic events of September

11, 2001, are vividly burned

into the collective memory of

the citizens of the United
States (US) and continue to serve as
stark reminders that there are people
across the globe who will take ex-
treme measures to cause harm to
America and her citizens. In re-
sponse to these attacks, the US has
undertaken a strategy to take the fight
to the enemy by seeking regime
change in countries that support or
harbor terrorists. This policy is
based, in part, upon the belief that
Islamic fundamentalism is the driving
force behind the terrorists’ attacks
against American interests around
the world.? This was also the view
held by the author of Dying to Win:
The Strategic Logic of Suicide Terror-
ism, shortly after the suicide terrorist
attacks of September 11, 2001.2
However, in his quest to better under-
stand the motives of the terrorists,
Professor Robert A. Pape ultimately
concluded that suicide terrorism is not
based on religion, but on a common
strategic objective.*

In this book, Pape suggests that
“‘what nearly all suicide terrorist at-
tacks have in common is a specific
secular and strategic goal: to compel
modern democracies to withdraw mili-
tary forces from territory that the ter-
rorists consider to be their home-
land.”® After deeper analysis, Pape
refines this proposition by offering the
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following hypothesis: the “taproot of
suicide terrorism is nationalism.” ® To
support these assertions, Pape relies
on a comprehensive database he
created that contains the details of
every suicide terrorist attack that oc-
curred between 1980 and 2003.’
This database contains information
detailing whether a specific attack
was part of a campaign; the name,
nationality, and ideology of most sui-
cide terrorists; and the date, location,
and circumstances of the attack.?
After providing helpful background

information that explains the historic
origins of suicide terrorism, Pape or-
ganizes his argument by examining
the strategic, social, and individual
logic of suicide terrorism.®

Although Pape is currently recog-
nized as an expert in the field of sui-
cide terrorist knowledge, it has not
always been the focus of his work.
Pape currently serves as an associ-
ate professor of political science at
the University of Chicago, and until
the suicide terrorist attacks of Sep-
tember 11, 2001, his focus had pri-
marily been on military air power.'
He was an instructor at the US Air
Force School of Advanced Airpower
Studies, and completed his doctoral
dissertation in 1998 on the topic of
coercive air power.™* It was not until
the aftermath of the September 2001
terrorist attacks that Pape immersed
himself in documenting and studying
suicide terrorism.”> Because of his
comprehensive research in this area,
Pape was also appointed as the di-
rector of the Chicago Project on Sui-
cide Terrorism, which is partially
funded by the Defense Threat Reduc-
tion Agency and the University of Chi-
cago.™

Before delving into the substance
of his argument in Dying to Win, Pape
provides a brief but wide-ranging his-
tory of suicide terrorism, beginning
with the Jewish Zealots’ suicidal at-
tacks during the period 4 B.C. to 70



A.D. He then moves to the Ismaili
Assassins’ attacks during the elev-
enth and twelfth centuries, and con-
cludes with the Japanese kamikazes’
onslaughts during World War 1.
Interestingly, Pape found no recog-
nized instances of suicide terrorism
from 1945 through 1980."° Suicide
terrorism emerged as a widespread
“tool of political coercion” following
the suicide attack on the US Marine
barracks in Beirut in 1983.° Al
though this was not the first suicide
terrorist activity to interrupt the thirty-
five year respite following World War
Il, the event energized terrorist or-
ganizations throughout the world be-
cause it “dominated media headlines
for weeks, consumed Western na-
tional leaders for months, and en-
couraged terrorist groups from
Hamas to the Tamil Tigers to al-
Qaeda to adopt this method of at-
tack.” *’

Against this background, Professor
Pape dives into the substance of his
argument by discussing the strategic
logic of suicide terrorism. According
to Pape, suicide terrorist organiza-
tions are largely motivated by apply-
ing coercive political power.'®* These
organizations wish to “compel a tar-
get government to change policy” by
“punishing” the target countries.™
Because suicide terrorist organiza-
tions do not have the resources to
defeat a major power, they rely on
suicide attacks to level the playing
field by “causing mounting civilian
costs to overwhelm the target state’s
interest in the issue in dispute and so
to cause it to concede to the terror-
ists’ political demands.” *°

This argument represents the heart
of Pape’s theory that suicide terrorist
organizations seek to compel democ-
racies to withdraw military troops from
territories that the terrorist organiza-
tion considers its homeland. To re-
fute the argument that suicide terror-
ism is the product of Islamic funda-
mentalism, Pape provides a compre-
hensive table tying the timing of the
suspension of suicide terrorist cam-
paigns to the full or partial concession
of a target government” He also
notes that suicide terrorism is most
effective against democracies be-
cause the target government is ac-

countable to the civilian populace.?

Pape next tackles the social logic
of suicide terrorism and the role relig-
ion plays. As previously stated, Pape
contends that the “taproot of suicide
terrorism is nationalism — the belief
among members of a community that
they share a distinct set of ethnic,
linguistic, and historical characteris-
tics and are entitled to govern their
national homeland without interfer-
ence from foreigners.” # When the
citizens of a nation feel that they are
occupied by a foreign power, they
may come to believe that the commu-
nity has “lost the ability to protect the
political, economic, and social inter-
ests of its members,” and the “future
trajectory of the nation is no longer
determined by the members of the
community.” In these situations,
citizens of the occupied nation “come
to feel intense loathing toward the
nation occupying their homeland and
may develop a heroic sense of duty
to inflict terrible punishment on the
enemy society in order to compel it to
leave.” *°

4

Pape notes that most al-Qaeda
suicide terrorists are citizens of na-
tions allied with the US, and the gov-
ernments of these nations invite
American troops into their countries,
often against the wishes of the host
nations' citizens.?® Suicide terrorist
organizations capitalize on American
presence among their citizenry, em-
phasizing this discrepancy in ideology
between the target state's govern-
ment and its citizens. Religious dif-
ferences play a large part in this con-
cept by offering suicide terrorist or-
ganizations an  opportunity  to
“‘demonize” the foreign power’s differ-
ing religious theories, and “gain legiti-
macy for martyrdom from the local
community.” %’

This process allows suicide terrorist
organizations to overcome the strong
social prohibitions against suicide and
gain support for their cause, despite
the fact that suicide rates are lowest
in Muslim countries.?® Religion allows
demonization, which encourages sui-
cide terrorists to sacrifice their lives
while killing others.?

Finally, Pape analyzes the logic of
individual suicide terrorism, discuss-

ing the different forms of suicide and
the theory of “altruistic martyrdom.” *
He begins by differentiating the three
categories of suicide. Egoistic sui-
cide “occurs when an individual . . .
chooses voluntary death as a means
to escape [a] painful existence,” and
fatalistic suicide occurs “when indi-
viduals are confined under conditions
of such excessive regulation, oppres-
sive discipline, and seclusion from
society, that they can be made to
carry out extreme acts through . .
brainwashing.” *' Pape focuses
mainly on altruistic suicide, which
“occurs when high levels of social
integration and respect for community
values cause otherwise normal indi-
viduals to commit suicide out of a
sense of duty.” * In short, these sui-
cide terrorists are willing to give their
lives for the cause of their commu-
nity.

The concept of “altruistic martyr-
dom” requires give and take from the
individual and the community.®
“Altruistic martyrdom” implies that an
individual commits a suicide terrorist
attack in an effort to advance what he
has come to believe is a community
interest or goal. The community
sanctions and supports these actions
because it has been manipulated into
believing that the community goal is
worthy of a suicide attack.*® Suicide
terrorist organizations are able to ma-
nipulate the community by “using
elaborate ceremonies and other
means to identify the death of a sui-
cide attacker with the good of the
community — such as high-profile fu-
nerals, “martyr videos,” and murals
and graffiti.” *°

Based upon his extensive docu-
mentation of suicide terrorist attacks
from 1980-2003, Pape provides a
detailed demographic profile of sui-
cide terrorists. He comes to the con-
clusion that “suicide attackers are
rarely socially isolated, clinically in-
sane, or economically destitute indi-
viduals, but are most often educated,
socially integrated, and highly capa-
ble people who could be expected to
have a good future.” ¥ This finding is
counterintuitive to the popular belief
that only mentally unbalanced indi-
viduals would carry out such attacks.

NBC Report Fall / Winter 2005 45



Pape concludes that the US’ cur-
rent strategy for dealing with suicide
terrorism has actually produced re-
sults directly contrary to those
sought.® Although American forces
have done a great job of defeating
the enemy on the battlefield, this is a
limited success because it serves as
a “stimulus to the rise” of the next
generation of suicide terrorists.*
This can be seen in Iraq today, where
American and coalition forces routed
Iragi government forces on the battle-
field, only to struggle against insur-
gents and suicide terrorists. Conse-
quently, Pape proposes the return to
the strategy of “off-shore balancing”
to deal with the current situation in
the Middle East.*® Recognizing that
oil is a strategic US interest, this strat-
egy calls for the withdrawal of Ameri-
can military personnel from the Ara-
bian Peninsula, “while working with
Irag, Saudi Arabia, and other Persian
Gulf states to ensure that they main-
tain the critical infrastructure for a
rapid return of US forces should that
prove necessary.” “* While all of
Pape's arguments are persuasive,
two criticisms weaken his theory.

Pape assumes that suicide terrorist
attacks on American military forces
will cause the American public to
pressure its government to withdraw
from the region. However, this as-
sumption fails to consider that suicide
terrorists have been attacking their
own citizens, especially in Irag. If a
suicide terrorist organization’s pri-
mary motivation is the removal of an
occupying force from its homeland, it
can be expected to attack the occu-
pying power’s forces, civilians, or
other assets. However, Pape makes
no connection between the suicide
terrorist organizations' goal of coerc-
ing a target government and attacks
on the citizens of the occupied terri-
tory. In the case of Iraq, the Ameri-
can public has not pressured the gov-
ernment to remove forces because of
the deaths of Iragi civilians. Con-
ceivably, Pape would argue that at-
tacks against Iraqgi citizens are an
attempt to compel the new Iragi gov-
ernment, an ally of the US, to force
the withdrawal of US troops from Iraqi
soil, but Pape does not directly ad-
dress this issue.
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The second issue relates to Pape’s
suggested return to the strategy of
“off-shore balancing.” “* While this
may have been a sound strategy that
has protected and served American
interests in the past, it is not currently
viable. The US cannot afford to cre-
ate the impression that it is conceding
to the demands of suicide terrorists.
If the US withdrew its forces from
Iraqg, it would only encourage future
attacks. Pape himself addresses this
issue when he discusses the US with-
drawal from Lebanon following the
suicide terrorist attack against the
Marine barracks in 1983.%3

Dying to Win is objective, well-
researched, and a must-read for mili-
tary officers. Pape’s hypothesis is
ultimately sound and directly ad-
dresses one of the pivotal issues of
the Global War on Terrorism, but his
theory undermines the basis on which
the current strategy of the US is
founded. Though it may not provide
all the answers, Pape’s book should
be mandatory reading for senior law-
makers and Department of Defense
officials who are struggling to come to
terms with this scourge of suicide
terrorism. The Global War on Terror
is far from over, and now is the time
to gain a full understanding of our
enemy so that we can defeat him on
tomorrow’s battlefield.

Major Chris Tolar is a graduate stu-
dent working toward a Master of
Laws at the US Army Judge Advo-
cate General’s Legal Center and
School in Charlottesville, VA. He has
a B.A. in Political Science from the
University of New Orleans in New
Orleans, LA. Major Tolar was previ-
ously assigned as an action officer at
the Judge Advocate Division, Head-
qguarters, US Marine Corps. His

email address is Christo-
pher.tolar@hqda.army.mil.
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DETERRENCE

The Strategy of Nuclear Deterrence

he energy that binds together

atoms is the most destructive

force ever harnessed by man-

kind. Nuclear weapons not
only drove military strategy for over
50 years, their existence and the
threat of their use shaped the geo-
politics of the second half of the 20th
Century. The concept of Mutual As-
sured Destruction, or MAD as it be-
came known, maintained the nuclear
peace during some of the tensest
moments of the Cold War and was
the only logical strategic path to fol-
low for the opposing sides in that con-
flict.

When the first atomic weapons
were detonated over Hiroshima and
Nagasaki in August of 1945, the stra-
tegic implications were not readily
apparent. Although the destructive-
ness of these weapons was orders of
magnitude above anything ever used,
the United States (US) had few in its
inventory and limited means of deliv-
ery against a defended target. In the
years immediately following the war
nuclear weapons were not seen as
an integral part of any US strategic
plan. Many were clearly horrified at
the devastation caused by these new
bombs and little effort was put into
the program in the years after World
War 1. Communism was quickly re-
placing fascism as the ideological
opponent of the Western democra-
cies, and the Berlin crisis of 1948 was
the start of the incorporation of nu-
clear weapons into US defense pol-

icy.

The second factor driving nuclear
weapons to the forefront was the ac-
tual and perceived conventional mili-
tary superiority of the Soviet Union.
Both the US and the Soviet Union
began a massive rearmament proc-

Why MAD Was Sane

MAJ Andrew Pache

Defense Threat Reduction Agency

ess in the early 1950’s. The eco-
nomic strain of these programs was
tremendous and the conservative
Eisenhower administration saw nu-
clear weapons as a relatively cheap
way to maintain military parity with
the USSR. This was validated in
1953 at the armistice talks to end the
hostilities in Korea. Truman had kept
the threat of nuclear weapons off the
table for much of that conflict, but
when the talks bogged down and it
was hinted that the US might raise
these restrictions, the peace talks
began to progress. Nuclear weapons
were now seen as a powerful diplo-
matic tool. The West began to formu-
late policy around these weapons and
in 1954 the strategy of “Massive Re-
taliation” was born. This policy relied
on the threat that any aggression
would result in the complete destruc-
tion of the enemy’s economic and
political centers. However, this first
attempt at using nuclear weapons as
a deterrent to Soviet aggression had
mixed results. First, the Pentagon
was not convinced that timely author-
ity to release atomic bombs in the
event of an attack would be received.
Thus, they continued to build up con-
ventional forces, negating the theo-

retical cost savings in the defense
budget. Diplomatically, “massive re-
taliation” was untenable as well; as
most other nations did not believe the
US would launch a nuclear attack in
response to any small-scale conflict
such as Korea or Indochina. Strate-
gic theorists of the time recognized
this as well and published reports
calling for a more flexible policy that
allowed for the appropriate levels of
force to be used in different situa-
tions. It became obvious that modifi-
cations to the current policies would
have to be made.

In August of 1945, Robert Oppen-
heimer warned then Secretary of War
Henry Stimson that the US would not
forever maintain hegemony over nu-
clear weapons. While the policy de-
bates were taking place in the US,
the Soviet nuclear program was ma-
turing and the Soviets began working
to address the strategic shortcomings
of its nuclear forces. It detonated its
first fission weapon in August of 1949
and its first hydrogen bomb in 1953.
However, like the US after the war,
Stalin placed minimal importance on
nuclear weapons in relation to de-
fense policy, so it was not until after
his death that nuclear development
began in earnest. During the 1950’s
the Soviets made rapid development
in ballistic and cruise missile technol-
ogy, jet engines, satellites and guid-
ance systems. On the policy side,
the Soviets were wrestling with the
same issues as the Americans. Can
a “limited” nuclear war be fought? Do
tactical nuclear weapons have a
place on the battlefield and if so, how
should they be used? How could
conflicts escalate into all out nuclear
exchange? On both sides, a vast
amount of intellectual effort was ex-
pended on squaring strategy and pol-
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icy with the realities of this awesome
new weapon.

Technology would ultimately drive
the focus of nuclear policy on both
sides of the Atlantic. As the US and
the Soviets began to reach parity with
their nuclear forces in the early
1960’s, there was a shift toward using
ballistic missiles as the delivery
means of choice. Missiles were easy
to hide and their mobility made im-
provements in enemy missile accu-
racy a moot point. Ballistic missile
submarines presented an even more
elusive target. This resulted in a
situation where a first strike launched
by either side would not be able to
destroy enough of the enemy’s mis-
siles to prevent a devastating
counter-attack. It became apparent
that neither side could use a nuclear
war as, in Lenin’s words “a continua-
tion of politics by means of armed
force.” A first strike would result in
national suicide.

Defense Secretary Robert McNa-
mara entered the term “Mutual As-
sured Destruction,” or MAD for short,
into the strategic lexicon in 1964 and
defined it as “the ability to deter a
deliberate nuclear attack on the
United States or its allies by maintain-
ing at all times a clear and unmistak-
able ability to inflict an unacceptable
degree of damage upon any aggres-
sor, or combination of aggressors —
even after absorbing a surprise first
attack.” The term and its definition
correctly summarized the state of
affairs that existed between the two
nuclear superpowers. If a first strike
would not result in the sufficient de-
struction of the enemy’s retaliatory
capability, and that retaliation would
mean the devastation of the indus-
trial, political and population base of
your own country, then it made no
sense to launch that first strike.

The technology that enabled this
equilibrium posed the first and only
threat. Because of the move to inter-
continental ballistic missiles, develop-
ment began on anti-ballistic missiles
(ABMs) that were designed to inter-
cept the weapons during various
stages of flight. This was (and is) a
potentially destabilizing technology
because if an aggressor felt he could
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adequately protect his national as-
sets, it followed he would be more
likely to launch a first strike. The
problem of killing a supersonic missile
while in flight is an extremely difficult
one to solve and it's doubtful that any
of the systems being developed
would have been effective. The intro-
duction of multiple independently tar-
geted re-entry vehicles made the
problem infinitely harder by putting
several warheads on a single missile.
At a certain point in its ballistic phase,
these warheads would separate and
head towards their individual targets,
making effective interception close to
impossible. The Soviets recognized
that the problem was beyond the cur-
rent level of technology and shelved
their program in 1968. This fact was
unknown to the US at the time and
they continued work until the Strate-
gic Arms Limitation Treaty of 1972
put strict curbs on ABM deployment
and development. No effective ABM
system was ever fielded.

The ABM question would arise pe-
riodically over the next 20 years, no-
tably with the “Star Wars” initiative put
forth by Ronald Reagan in 1983. The
fact remained that neither side saw
ABMs as a real factor that could af-
fect the realities of a nuclear ex-
change. No one was willing to bet
their nation on the unproven defen-
sive technology and the primacy of
MAD remained in effect for the re-
mainder of the Cold War.

We stood face to face with the So-
viets for half a century, with the threat
of nuclear war and the destruction of
our nations keeping the overall
peace. For all the ideological differ-
ences, there was cold logic at work
that enabled the leaders of the two
sides to see that a nuclear exchange
just was not worth any perceived
gain. Today, the threat of a nuclear
exchange between superpowers has
receded, but the threat from "rogue"
nuclear programs and from terrorists
obtaining a complete weapon is very
real. The nuclear genie is out of the
bottle, and shifting global situations
added to the proliferation of technol-
ogy across borders will make it ex-
tremely difficult to get it back under
control.  Wishing and looking the
other way will not make it disappear.

Major Andrew Pache is a Nuclear
Design Officer at USANCA. He has a
B.S. in Environmental Engineering
Technology from Norwich University.
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USSOCOM/USCENTCOM Weapons
of Mass Destruction (WMD) Plans
officer for the Combating WMD
branch of the Defense Threat Reduc-
tion Agency (DTRA) in Alexandria,
VA. His email address is an-
drew.pache@us.army.mil.
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FA52

“Blue to FA52”

Two Success Stories and Counting

MAJ Eugene Sheely and CPT Todd Hathaway

y capitalizing on the manning

reductions of the Air Force

(AF) and Navy, Operation Blue

to Green offers opportunities
to AF, Navy, and even Coast Guard
officers, who may have otherwise
sought civilian employment, to be-
come Army officers. The program
allows these officers to maintain their
current rank and enjoy all the bene-
fits of active duty service. The Army
benefits by gaining the valuable
knowledge, skills, and abilities (KSA)
they developed prior to this transition.

Navy officers who serve as Nu-
clear Propulsion Officers, Nuclear
Power School Instructors, and Naval
Reactors Engineers are highly desir-
able for selection into the Army’s
Functional Area (FA) 52 (Nuclear and
Counterproliferation Officer) career
field. Their training is unparalleled in
the civilian industry and is not avail-
able through the regular Army. The
Navy requires these officers to com-
plete an initial four to five year con-
tract, after which they can seamlessly
transition into the Army FA52 career
field via the FA52 “single-track” op-
tion. AF officers with a nuclear back-
ground are also sought after by the
FAB2 career field. Due to the AF’s
efforts to downsize, time on station
and AF active duty commitments
may be wavered. Officers in the

Defense Threat Reduction Agency

grades of O-1 to O-3 can apply at
any time for a Blue to Green interser-
vice transfer, though time in rank is
one criteria used when selecting offi-
cers for a specific branch or career
field. Officers in grades of O-4 and
above may also transition to the
Army, but the process is slightly dif-
ferent and is no longer referred to as
Blue to Green.

With continued geopolitical insta-
bility precipitating greater demands
on Army branches, it is difficult for
many branch managers to justify re-
leasing officers to the FA52 career
field while their manning levels re-
main below 90%. Interservice trans-
fer officers from the Navy and AF can
fill many of the gapped FA52 authori-
zations, while ensuring a steady flow
of O-3 and O-4 officers into the FA52
career field.

During the last 12 months, the
FA52 Proponent Manager, Mr.
Robert Beimler, selected two officers
through the interservice transfer
process. The first officer was MAJ
Eugene Sheely, a former AF Health
Physicist with a doctorate in physical
chemistry. MAJ Sheely’s back-
ground is considerably different than

most AF officers, in that he had previ-
ously completed Army Officer Candi-
date School, Infantry Officer Basic
Course, and several other Army
Courses. MAJ Sheely is currently
assigned to the Defense Nuclear
Weapons School as the Academic
Director. The second officer was
CPT Todd Hathaway, a former Navy
officer and Army Reservist with a
B.S. in Metallurgical Engineering,
assigned to DTRA’s Combating
WMD Directorate, Interagency Coor-
dination Division (CWC). Both offi-
cers provide valuable experience and
technical knowledge to their com-
mands at a time when the FA52 ca-
reer field is expanding to accommo-
date the needs of the Department of
Defense.

The FAS52 career field strongly pro-
motes advanced educational oppor-
tunities for its officers. Both interser-
vice transfer officers are planning to
take advantage of the educational
opportunities available to FA52 offi-
cers. MAJ Sheely is considering a
second Ph.D. CPT Hathaway is
looking forward to attending the Uni-
versity of Florida’s Nuclear Engineer-
ing Masters degree program in 2007,
in conjunction with research at the
Naval Research Laboratory, followed
by a three-year Physics/Nuclear En-
gineering Instructor assignment at
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the United States Military Academy
(USMA) at West Point, New York.
The two and three-year graduate de-
gree programs are sponsored by the
USMA Physics Department and the
United States Army Nuclear and
Chemical Agency.

For more information on the Blue
to Green program for prospective
FA52 officers, contact CPT Hatha-
way at 904-226-7228
or todd.hathaway@dtra.mil.

Army Human Resources Com-
mand (HRC) personnel are also
available to answer specific ques-
tions related to the interservice trans-
fer process via email at
blue2green@hoffman.army.mil.
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For current information on the FA52
career field, go to
https://www.hrc.army.mil/site/active/
opfamis/52/fa52.htm.
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University of Idaho, and a Ph.D. in
Theoretical Physical Chemistry, also
from the University of Idaho. He was
previously assigned as the Chief of
Environmental Health Physics and
the Chief of Occupational Health
Physics at the Air Force Institute for
Operational Health. His email ad-
dress is
Eugene.Sheely@abq.dtra.mil.

CPT Todd Hathaway is assigned to
the Combating WMD Directorate at
the Defense Threat Reduction
Agency in Fort Belvoir, VA. He has a
B.S. in Metallurgical Engineering
from lowa State University. He was
previously assigned as the Officer
Programs Officer Department head
at Navy Recruiting District
Montgomery. His email address is
todd.c.hathaway@us.army.mil.




DO YOU KNOW...

The Origin of the Metric System?

Mr. Robert Pfeffer
United States Army Nuclear and Chemical Agency

or many English-speaking nations, the transition to

metric system has been slow and sometimes trau-

matic. Why must we change our measuring sys-

tem, developed over these many hundreds of years,
to one based on multiples of tens? No more furlongs per
fortnight, you say? Rubbish.

Honestly, the metric system has been around for a long
time too. You can trace its origin to the decimal, which
has been traced back as far as 1585. Around that date,
the Belgian Simon Stevin wrote The Tenth, a 36 page
booklet that was eventually translated into English in
1608. It was in this booklet that the term “decimal” be-
came part of the English language. Stevin also advocated
the use of the “tenth” in specific areas of commerce and
science, thus getting away from the often inconsistent and
fractionally based foot/pound system of measurements.
For example, the yard was officially defined as the meas-
ured length of a particular English king’s arm. As you can
imagine, the foot and the pound had equally interesting
origins!

Finally, along came John Napier (inventor of loga-
rithms). He used the decimal point to write amplitudes in
metric units.

So now you know the origin of the metric system. Oh,
yes, do not mix metric and English units (as a NASA con-
tractor did in the 1999 Mars Polar Lander mission with
catastrophic results!).

By the way, what is furlong per fortnight in the metric
system?

FURTHER READING:

Boorstin, Daniel, The Discoverers, First Vintage Books,
1985.

This article was derived from the article “What's This
Point?” in the Washington Laboratories, Ltd T&E Update,
Issue 19.

The images were found at the following web sites:
http://www.bgsu.edu/

http://library.thinkquest.org/
http://highered.mcgraw-hill.com/
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NUCLEAR WEAPONS ACCIDENT / INCIDENT EXERCISE PROGRAM

DTRA Exercises National Response Plan

single-engine aircraft crashes

into an explosive handling

wharf on the water front at

Naval Submarine Base,
Kings Bay, Georgia. The resulting
fire and explosion kills several and
damages the nuclear weapons being
loaded onto the submarine. What
ensues is a multi-layered response
which includes base, local, state, and
national responders. This scenario
was the basis for Exercise Dingo King
2005 held in late August at Kings
Bay. Jeff Danshaw, project manager
in the Emergency Response branch
of the Combat Support directorate
called the exercise “a great success.”

“We threw very tough challenges at
the responders day and night during
Dingo King because we wanted to
push the envelope of their leadership
abilities, responders’ skills, and avail-
able resources, “Danshaw said in an
interview with a local Jacksonville,
Florida television station. “It is ex-
tremely important for everyone in-
volved in emergency management to
grasp how crucial it is for them to pre-
vent accidents, while simultaneously
and regularly practicing together so
they can quickly and effectively re-
spond should a real accident occur.”

In addition, Danshaw said, “We
had a very senior-level of play with
credible event scenarios for a low-
probability, high-consequence event.”

The 1,800 participants hailed from
the Departments of Defense (DoD)
and Energy, the Federal Bureau of
Investigation, the Environmental Pro-
tection Agency, the United States
Coast Guard, the Centers for Disease
Control, the Federal Aviation Admini-
stration and the National Transporta-
tion Safety Board. Local participants
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in Two Events

Ms. Cindy McGovern

Defense Threat Reduction Agency

mutual-aid agreement between Kings
Bay, Camden County, Kingsland, St.
Marys, and Woodbine.

Planning for Dingo King began
about a year ago. Since the Defense
Threat Reduction Agency (DTRA) is
the DoD executive agent for the DoD
nuclear weapon accident/incident

exercise program, DTRA lead the
way. To conduct an exercise of this
size, Danshaw and his planning team
used a building block approach which
began with seminars and table top

Exercise Dingo King Included Extensive Public Affairs Play With DTRA and
DoD Public Affairs Personnel Serving as Members of the Media. The Exercise

Also Included a Community Meeting.
Meeting and Question Navy Officials.

included Florida Department of Emer-
gency Management and the Georgia
Emergency Management Agency. It
was also the first opportunity to exer-
cise and evaluate the Military-Civilian
Task Force for Emergency Response

In the Photo Above, Actors Attend the

exercises prior to the August event.
The table top series was designed to
bring together DoD and federal or-
ganizations to discuss the process of
responding to such an incident.



DTRA exercises are also planned
to be objective-based and multi-
tiered. The key objectives of DINGO
KING were to:

» Exercise the National Response
Plan

» Define US Northern Command
and Department of Homeland
Security (DHS) roles in nuclear
weapon accident response

* Full weapon recovery to include
response, render-safe proce-
dures, packaging and transport.

Danshaw said Dingo King was sig-
nificant because it included a number
of firsts for a DTRA-sponsored nu-
clear weapons accident exercise. It
was the first to exercise the new Na-
tional Response Plan and its Nuclear
and Radiological Incident Annex. It
involved DHS and the inter-agencies
in this type of exercise. It allowed for
the inaugural participation by US
Northern Command (NORTHCOM)
and real-time deployment of partici-
pating response teams.

The National Response Plan es-
tablishes an interagency mechanism
for federal involvement in and DHS
coordination of domestic incident
management operations. The plan
also specifies that DHS coordinates
federal response or incidents of na-
tional significance and it introduces
the concepts of coordinating and co-
operating agencies. Further, the nu-
clear/radiological incident annex out-
lines coordinating and cooperating
agencies responsibilities; recognizes
that coordinating agencies have spe-
cific nuclear/radiological technical
expertise and assets for responding
to the unique characteristics of these
types of incidents.

“We expect in the future to be more
involved with NORTHCOM in nuclear
weapons accident exercises, so it
was important for them to see how
things work,” Danshaw said. “We
also expect even more involvement
from DHS in the future.”

Danshaw said the final portion of
the exercise was a site remediation
seminar. “It was very successful,” he

\ =

Navy Rear Admiral Mark Kenny, Commander of Submarine Group 10, Briefs
During a Simulated Press Conference, While Debbie Monette, Department of
Energy Accident Response Group Senior Energy Official Looks on.

said. “We had the right people with
the right technical expertise to dis-
cuss remediation issues.” Danshaw
said the seminar could be a stand-
alone course in the future. “We might
also hold the site remediation exer-
cise in advance of a future exercise,”
he added. “l think it would have
helped the Navy answer some ques-
tions better.”

From his perspective, Danshaw
said the Navy learned a lot as a result
of the exercise. ‘I think they learned
some things they never would have
discovered otherwise,” he said.
“They were able to see the big picture
and the federal response.”

Now that the exercise is over, an
exercise assessment will be done
and a thorough after action report will
be completed and submitted to the
participants.  Exercise Dingo King
was not a graded exercise. “We al-
ways do this,” explained Danshaw.
“It allows us to fine tune our planning
for the next exercise.”

Utilizing the National Response
Plan was a significant aspect of the
exercise. The plan’s introduction
states, “A concerted national effort to

prevent terrorist attacks within the
US; reduce America’s vulnerability to
terrorism, major disasters, and other
emergencies; and minimize the dam-
age and recover from attacks, major
disasters and other emergencies that
occur.”

“The Nuclear/Radiological Incident
Annex of the National Response Plan
provides an organized and integrated
capability for a timely, coordinated
response by Federal agencies to ter-
rorist incidents involving nuclear or
radioactive materials (Incidents of
National Significance) and accidents
or incidents involving such material
that may or may not rise to the level
of an Incident of National Signifi-
cance.”

Editor’s Note: This article and asso-
ciated photographs are reprinted with
the consent of the author, Ms. Cindy
McGovern. The article first appeared
in the November 2005 issue of DTRA
Connection, volume 7 number 10.

Ms Cindy McGovern is the editor of
DTRA Connection.
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CONSEQUENCE MANAGEMENT

Defense Threat Reduction Agency’s
Consequence Management Advisory Team

LTC John Cuellar

United States Army Nuclear and Chemical Agency

he Department of Defense

tasks the Defense Threat Re-

duction Agency (DTRA) with a

range of consequence man-
agement (CM) responsibilities and
functions in support of the nation’s
preparation for, and response to, a
domestic or foreign CM event. A
Consequence Management Advisory
Team (CMAT) is DTRA’'s means of
delivering CM advisory expertise to
the Combatant Commander or Coor-
dinating Agency in response to a do-
mestic or foreign weapons of mass
destruction (WMD) event or incident
involving chemical, biological, radio-
logical, nuclear, or high explosives
(CBRNE). DTRA’'s CMAT, an inci-
dent- tailored, 2 to 20-person team, is
comprised of a core cadre of WMD/
CBRNE CM advisors/planners/
modelers from the Consequence
Management Branch of the Emer-
gency Management Division in the

Combat Support Directorate of
DTRA, that are augmented by other
subject matter experts from DTRA or
other agencies as appropriate. The
CMAT also provides a conduit for
interagency liaison in preparation for
WMD response.

The CMAT mission is to deploy

Hazard Prediction and Assessment Capability (HPAC).
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subject matter experts, planners and
hazard prediction computer modelers
and support a Combatant Command
(CoCom), Joint Task Force (JTF), or
Coordinating Agency in deliberate
planning, exercises, and execution of
their response to CBRNE accidents
or incidents.

In the event of a WMD incident or
accident, the DTRA CMAT can sup-
port Combatant Commanders by de-
ploying to the Unified Command
Headquarters (HQs) or a JTF HQs
(JTF-Civil Support/CM) and provide
WMD/CBRNE effects modeling, plan-
ning, advice, and public affairs/legal
subject matter expert support. The
CMAT can also deploy to support a
Coordinating Agency’s (Department
of Homeland Security, Federal Bu-
reau of Investigation (FBI), Federal
Emergency Management Agency, or
Department of State are examples of
Coordinating Agencies) response to a
domestic or foreign WMD event. In
peacetime or in contingency, the
CMAT supports the Joint Staff (JS),
Office of the Secretary of Defense, or
the Services in preparation for, or
post-result of, a WMD incident or ac-
cident. In accordance with a Memo-
randum of Agreement (MOA) with the
United States Northern Command
(USNORTHCOM), the DTRA CMAT
supports the USNORTHCOM Joint
Technical Augmentation Cell (JTAC)
with modelers/planners/advisors for
deployments outside the continental
United States (OCONUS).

The CMAT’s charter is to, upon
notification of a WMD/CBRNE event,
task organize and prepare to deploy.
The team consists of a core of WMD/
CBRNE advisors - effects modelers/
planners — that are augmented as the
situation dictates from other assets in



Consequences Assessment Tool Set (CATS).

CATS Predicts Coverage From Nuclear, Biological, and Chemical Releases.

the agency, such as Public Affairs
Specialists, General Counsel/Legal
Advisors, and Counter Intelligence/
Physical Security Specialists, as re-
quired. DTRA has a standing MOA
with the Armed Forces Radiobiology
Research Institute for radiation health
physicists or radiation physicians if
required. The CMAT members are
equipped with laptop computers and

peripherals; the DTRA Hazard Pre-
diction and Assessment Capability
program; the DTRA Consequences
Assessment Tool Set program; DTRA
high-resolution weather models; ur-
ban wind field modeling; and a host of
WMD/CBRNE utilities, tools, refer-
ences, and high-resolution imagery/
infrastructure databases. The CMAT
can deploy either CONUS or

CATS Predicts Hurricane, Tidal
Surge, and Earthquake Damage.

OCONUS, and has unclassified and
classified voice/data reachback capa-
bility to DTRA resources through
DTRA’s Operations Center. Team
personnel have NBC personal protec-
tive equipment, field gear for hot or
cold worldwide weather environ-
ments, official and diplomatic pass-
ports, and the full set of worldwide
deployment immunizations.

The CMAT routinely participates in
JS directed, CM and nuclear weapon
accident exercises. CMAT advisors
or teams have supported National
Special Security Events for the FBI at
the 4th of July celebration in Wash-
ington D.C., Major League Baseball
All Star Game, National Football
League Super Bowl, World Economic
Forum, Presidential Inauguration,
national conventions, and the 2002
Winter Olympics. In addition to cur-
rent operations, CMAT supported
OPERATIONs ENDURING FREE-
DOM, IRAQI FREEDOM, and DIS-
TINGUISHED GAMES (Athens 2004
Olympics).

Lieutenant Colonel John Cuellar is
the Nuclear Medical Science Officer
at USANCA at Fort Belvoir, Virginia.
He has a B.A. in Physics from the
Pitzer College, and a M.E. in Instruc-
tional Psychology from the University
of Oklahoma. He was previously as-
signed as a Consequence Manage-
ment Advisory Team Leader at the
Defense Threat Reduction Agency.
His email address is :
john.cuellar@us.army.mil.
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NBC Community News

Specific Military Requirements (SMR)

The FY 08/09 SMR preparation process will begin with a two-day
meeting at USANCA on 18-19 January 2006. Workshops on
each of the major topics will follow capability presentations from
various organizations. A Coordination Draft will be circulated to
the MACOMs for review several months after the meeting, fol-

lowed by final document distribution later in 2006.

Related 2006 Technical Meetings

24" Hardened Electronics and Radiation Technology (HEART)
Conference 6-10 March 2006

2006 DoD E3 Program Review 3-7 April 2006

2006 IEEE Nuclear and Space Radiation Effects Conference
(NSREC) 17-21 July 2006

POC is Mr. Robert Pfeffer @ 703-806-7862

HPAC provides the capability to accurately
predict the effects of hazardous material re-
leases into the atmosphere and the collateral
effects of these releases on civilian and mili-
tary populations. HPAC employs integrated
source terms, high resolution weather and
particulate transport algorithms to rapidly
model hazard areas and human collateral
effects.

Registration, Software Distribution and
Training:

(703)-325-1276 Fax: (703) 325-0398 (DSN
221)

https://acecenter.cnttr.dtra.mil
acecenter@cnttr.dtra.mil

NBC Report Fall / Winter 2005

FA52 Courses of Interest

Theater Nuclear Operations Course (TNOC)

27 Feb-3 Mar 06:

TNOC is the only course offered by a Department of Defense
(DoD) organization that provides training for staff officers and
DoD civilians at Joint, Combatant Command, and Service levels
who are required to conduct or support theater nuclear planning.
The course teaches students the skills and knowledge necessary
for theater nuclear planning, to include the integration of nuclear
and conventional fires, weapon system delivery capabilities and
limitations, determination of collateral damage effect, determina-
tion of force protection and warning measures, and the theater
nuclear plan approval and execution process. The course num-
ber is DNWS-RO13 (TNOC). Call DNWS at (505) 846-5666 or
DSN 246-5666 for quotas and registration information.

Joint Planner’s Course for Combating WMD 3-7 Apr 06:
For DoD staff officers with combating WMD responsibilities. POC
is LtCol Morales at 703-325-1294.

Nuclear and Counterproliferation Officer Course (NCP52) 10-
28 Jul 06:

NCP52 is the Functional Area 52 qualifying course. Initial priority
is given to officer TDY enroute to a FA52 assignment or currently
serving in a FA52 position. For availability, call the FA52 Propo-

nent Manager at (703) 806-7866.



T

Quarterly SERPENT Training Now Available.

SERPENT (Simulation Environment & Response Program
Execution Nesting Tool) is an end-to-end target planning
tool that simulates offensive operations or counterforce
attacks on chemical/biological (CB) targets and quantifies
target lethality, hazardous material dispersion to the at-
mosphere, and collateral effects on civilian and military
populations.

It provides a high fidelity methodology for estimating the
source term characteristics for CB targets, provides the
tools for determining “kill criteria” and damage assessment
while minimizing collateral hazards, and provides the abil-
ity to “bound the problem” and make comparative analy-
ses for targeteering and weapon selection when intelli-
gence information is limited or lacking.

Anyone involved in weapon design, weapon system effec-
tiveness methodologies, and/or the lethality and collateral
effects associated with a weapon attack should become
familiar with SERPENT. The Basic Course introduces the
origin, methodology and fundamentals of consequence
modeling with the SERPENT v2.1 toolset while the Ad-
vanced Course offers a detailed understanding of target
modeling, weaponeering concepts, uncertainty analyses,
and output products for CB target defeat.

Upcoming training dates:

March 2006 Huntsville, AL
June 2006 Colorado Springs, CO
August 2006  San Diego, CA

For information on upcoming dates and locations, please
contact Ashley McGuirk at ashley.mcguirk@itt.com.

SERPENT is developed for and funded by the Air Force
Nuclear Weapons and Counterproliferation Agency

JOINT DoDIDOE
USE CONTROL
PROJECT
OFFICERS
GROUP (UCPOG)

“..to assure authorized use and to prevent
unauthorized actions...”

The Use Control Project Officers Group (UCPOG)
provides a joint DoD/DOE coordination and commu-
nication forum for Use Control systems within our

current and future nuclear weapon stockpiles

UCPOG Calendar—2006

Date Event Location

17-21 April U:;;:?i:‘ﬁ;?;ﬁ;’,s HEM&T Plant,
2006 2006-01 Kansas City, MO

Annual UC Brief to the

12 October Nucl_ear Wea_pons Pentagon,

2006 Council, Standing and Washinaton. DC
Safety Committee gtom,
(NwWCssC)
16-20 Octo-
ber 2006 UCPOM 2006-02 TBD
(tentative)

For more information contact:
Patrick Starke, LTIUSN, Lead Project
Officer
(703)325-4350 or patrick.starke@dtra.mil

Do you have information to share\
with the “NBC Community?”

Get it posted here. Send your input to
nca@usanca-smtp.army.mil

Note: The editor retains the right to edit and
choose which submissions are printed.
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