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Early Acknowledgement / Warning

 Much of this presentation is made up of content from many SMEs, line
managers and program managers (who also provided helpful discussion)

e Collaborative/lnteractive Discussion
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Notional NEN application question:

What's in the box?

—Nuclear Threat Reduction Examples

« Safeguards: Has someone diverted material from this box that is subject
to international safeguards in a fuel cycle facility?

 Arms Control: Does this box contain nuclear warhead?

 Emergency Response: Is this box that | found on the side of the road a
threat? How can | better search / characterize these types of boxes?

—Criticality Safety Example
e Can | handle this box safely for my day-to-day duties?

—Nuclear Energy Example

« How much electricity can this box produce?
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NEN-2 Critical Experiments Team Sponsors

* Nuclear Criticality Safety Program (NCSP)

* National Technical Nuclear Forensics (NTNF)

* Nuclear Weapons Stockpile Stewardship Program
* Nuclear Material Management

 Nuclear Emergency Response

* Nuclear Counter-terrorism

* Nuclear Nonproliferation / Safeguards / Arms Control
« DHS/DNDO, DTRA, NASA, Naval Reactors

* Universities, commercial partners

« DOE-NE: MPACT, NEUP

Others...
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NEN Sponsors

NEN FY17 Budgets (SM)

Reimbursables-Integrated Other (Construction, Science,
Contracts Energy Environment)
2.16% 1.54% 0.35%
NER/NCT '

6.81%

Weapons o
11.95%

Strategic Partnerships
14.94%

Nuclear Nonpraliferation
62.24%
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Three Main Missions

Nuclear Weapons NuclearThreat

Fiscal Year 2018

Stockpile Stewardship
and Management Plan
Report to Congress

November 2017

Nation
Maintaining th . widine al United States Department of Energy
Washington, DU 20585

security, and eff
of the nuclear deterre

* Maintaining a Safe, Secure, and Reliable Nuclear Arsenal (NA-10)
...aka Stockpile Stewardship, Weapons Program, Defense Programs
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Three Main Missions

Nuclear Weapons Nuclear Threat
Stockpile Reduction

| ol
plogy, & Engineering

‘ b | =
H@qplegl_ifrastmctﬁ

Maintaining the safety,
security, and effectiveness
of the nuclear deterrent. and terrorismthr

Providing operational
suppart for naval nuclear
propulsion plants.

* Maintaining a Safe, Secure, and Reliable Nuclear Arsenal (NA-10)
...aka Stockpile Stewardship, Weapons Program, Defense Programs

* Powering the Nuclear Navy (NA-30)
NNSA provides militarily effective nuclear propulsion plants and ensures their safe, reliable and long-lived operation.
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NA-30: Naval Reactors

The Naval Nuclear Propulsion Program provides militarily effective
nuclear propulsion plants and ensures their safe, reliable and long-

lived operation

The Naval Nuclear Laboratory includes the Bettis and Knolls Atomic
Power Laboratories, the Kenneth A. Kesselring Site, and the Naval
Reactors Facility which have proudly supported the nation since
1946. The Naval Nuclear Laboratory has nearly 7,000 employees
working at primary locations in Pennsylvania, New York, South
Carolina, and Idaho. The Naval Nuclear Laboratory also has an
established presence at numerous shipyards and vendor locations
around the globe

Charies L. Hopkins lil
NA-40

James J. McConnell

NA-50

Nuclear Security

Jeffrey R. Johnson

NA-T0

Counterproliferation

Jay Tilden

NA-80

Randall M. Hendrickson

NA-MB

Deputy Admin. Deputy Admin. ' Deputy Admin. Associate Admin. Office of General Associate Admin.
f‘;:g;:::: for Defen;e Nu_clear for Naval Reactors for External Affairs Counsel for Acquisition &
Nenproliferation Project Management
Admiral E
Philip T. Calbos (Acting) Brent K. Park James F. Caldwell, Nora F. Khalil Bruce Diamond Robert B. Raines
UsN
NA-10 NA-20 NA-30 NA-EA NA-GC NA-APM
Assoc. Admin. & Assoc. Admin. Assoc. Admin. Assoc. Admin. & Dep. Assoc. Admin. Assoc. Admin.
Deputytinder secretary for Safety, Infrastructure for Def. Nuclear Security Under Sec. for o Maiagemestls for Information
b:)i’:;?:::&‘ and Operations & Chief, Defense Counterterrorism & Budget Management & CIO

Wayne Jones

NA-IM

Los Alamos National Laboratory
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&
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Three Main Missions

Naval Reactors

Nuclear Threat
Reduction

Nuclear Weapons
Stockpile

Maintaining a Safe, Secure, and Reliable Nuclear Arsenal (NA-10)

U.5. DEPARTMENT OF

ENERGY

Fiscal Year 2018

Stockpile Stewardship
and Management Plan
Report to Congress

L YA [=y7)
1 VA s

November 2017

National N iy
United States Department of Energy

Washinglon, IN: 20585

U.S. DEPARTMENT OF \,'q)
@ENERGY NS4

Prevent, Counter, and
Respond—A Strategic Plan
to Reduce Global Nuclear
Threats

FY 2018-FY 2022

Report to Congress
November 2017

National Nuclear Security Administration
United States Department of Energy
Washington, DC 20585

...aka Stockpile Stewardship, Weapons Program, Defense Programs

NNSA provides militarily effective nuclear propulsion plants and ensures their safe, reliable and long-lived operation.

* Powering the Nuclear Navy (NA-30)

Global Nuclear Threat Reduction (NA-20/NA-80)

Threat: Nuclear Proliferation (state actor) / Nuclear & Radiological Terrorism (non-state actor)
Reduction: Nonproliferation, Counterproliferation and Counterterrorism Efforts aka Prevent / Detect / Counter / Respond is carried
out with other interagency partners including members of US intelligence community, DHS, DoS, DoD, FBl etc...

Los Alamos National Laboratory




NNSA Organizational Chart

Charles L. Hopkins il

James J. McConnell

Jeffrey R. Johnson

Jay Tilden

D‘:_P”"DI-‘ J:-:mi“- Deputy Admin. Deputy Admin. Associate Admin. Office of General Associate Admin.
:‘rru gera ::: for: Defen;sl: Nut;:lear for Naval Reactors for Extarnal Aurs S for Acquisition &
CWIETOMIER J0T Project Management
Admiral :
Philip T. Calbos (Acting) Brent K. Park James F. Caldwell, Nora F. Khalil Bruce Diamond Robert B. Raines
USN
* NA-10 1* NA-20 i NA-30 NA-EA NA-GC NA-APM
Assoc. Admin. & Assoc. Admin, Assoc. Admin. Assoc. Admin. & Dep. Assoc. Admin. Assoc. Admin.
Deputy Under Secretary for Safety, Infrastructure for Def. Nuclear Security Under Sec. for for Management & Sorlitemation
for Emergency and Operations & Chief, Defense Counterterrorism & Budget Management & C10
Operations Nuclear Security Counterproliferation

Randall M. Hendrickson

Wayne Jones

NA-40 NA-50 NA-T0 * NA-S0 NA-MB NA-IM
Kansas City Livermore Lgs Alamos Nevada NNSA Production Sandia Savannah River
Field Office Field Office Field Office Field Office Office Field Office Field Office
Mark Holecek Peter D Rodnk Steve W. Goodrum Steven Lawrence Geoffrey Beausoleil Jeffrey P. Hamell Nicole Nelson-Jean
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NNSA Language on Approach to Nuclear Threat Reduction

Prevent non-state actors and additional countries from
developing nuclear weapons or acquiring weapons-usable
nuclear materials, equipment, technology, and expertise;
and prevent non-state actors from acquiring radiological
materials for a radiological threat device.

Counter the efforts of both proliferant states and non-state
actors to steal, acquire, develop, disseminate, transport, or
deliver the materials, expertise, or components necessary .
for a nuclear or radiological threat device or the devices NIciEe Taccies i
themselves. Counter... threats through innovative science, -
technology, and policy-driven solutions.

Respond to nuclear or radiological terrorist acts by
searching for and rendering safe threat devices,
components, and/or radiological and nuclear materials, and
by conducting consequence management actions following
an event.

e.g. if thereis areport of a nuclear or radiological terrorism scenario:
Is it a real threat? What is the potential size of the area that may be
affected? Where did it come from?
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Nuclear Posture Review Language

...because of the interplay

* Nonproliferation: Effective nuclear non-proliferation and arms control measures can support U.S., allied, and
partner security by controlling the spread of nuclear materials and technology; placing limits on the production,
stockpiling and deployment of nuclear weapons; decreasing misperception and miscalculation; and avoiding
destabilizing nuclear arms competition. The United States will continue its efforts to: 1) minimize the number of
nuclear weapons states, including by maintaining credible U.S. extended nuclear deterrence and assurance; 2)
deny terrorist organizations access to nuclear weapons and materials; 3) strictly control weapons-usable
material, related technology, and expertise; and 4) seek arms control agreements that enhance security, and
are verifiable and enforceable.

* Counterterrorism: The U.S. strategy to combat nuclear terrorism encompasses a wide range of activities that
comprise a defense-in-depth against current and emerging dangers. Under this multilayered approach, the
United States strives to prevent terrorists from obtaining nuclear weapons or weapons-usable materials,
technology, and expertise; counter their efforts to acquire, transfer, or employ these assets; and respond to
nuclear incidents, by locating and disabling a nuclear device or managing the consequences of a nuclear
detonation.
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Show me the $

Department of Energy
FY 2019 Congressional
Budget Request

National Nuclear Security
Administration

Federal Salaries and Expenses
‘Weapons Activities
Defense Nuclear Nonproliferation
Naval Reactors

v Py g

Do of the AdmwimnyatosFedes Salsies & bxpense souns Astetes  WDeferse Rudear hanpidesabon

Los Alamos National Laboratory

(Dollars in Thousands)

FY 2019 Requestvs
FY 2017 FY 2018 FY 2019 FY 2017 Enacted
Enacted Annualized CR* Request 5 I %
National Nuclear Security Administration
Federal Salaries and Expenses 387,366 384,736 422529 +35,163 9.1%
Weapons Activities 9,240,739 9,241,675 11,017,078| +1,776,339 19.2%
Defense Nuclear Nonproliferation 1,879,738 1,885,970 1,862,825 -16,913 -0.9%
Naval Reactors® 1,419,792 1,410,455 1,788,618 +368,826 26.0%
Total, National Nuclear Security Administation 12,927,635 12,922,836 15,091,050 +2,163,415 16.7%
Defense Nuclear Nonproliferation
Defense Nuclear Nonproliferation Programs
Global Material Security 367,108 364,615 337,108
Material Management and Minimization 288,350 286,391 332,094
Nonproliferation and Arms Control 124,703 123,856 125,703
Defense Nuclear Nonproliferation R&D 469,750 466,560 456,095
Nonproliferation Construction 335,000 332,725 279,000
Subtotal, Defense Nuclear Nonproliferation Programs 1,584,911 1,574,147 1,534,000
Nuclear Counterterrorism and Incident Response
271,881 270,035 319,185
Legacy Contractor Pensions 83,208 82,643 28,640
Subtotal, Defense Nuclear Nonproliferation 1,940,000 1,926,825 1,881,825

[rsp——

Strategic Lﬂ;NL Bll:r!ge[ =
artn » 86% from federal
DOE Officeof  Rarinerstips b
Science TREEE fed by National
SO2M / 4% __ 2 Nuclear Socurity Administration
T (NNSA)
DOE Energy &
Other Programs.
ST4M / 3%

NMSA Safeguards NNEA Weapo
& Securily Programs $1,601M
e 63%
MNSA
Nonpraoliferation:

$25TM

0%
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Efforts are hard to categorize, dissect...

So we will just follow NNSA structure (imperfect e.g. Forensics)

Nonproliferation Cooperative Efforts

Treaty Verification Other Threat Reduction
Examples \ Examples

Explosion . _Mf_;ltl. _
Detection Minimization

Defense Nuclear Nonproliferation Office of Counterterrorism and
Counterproliferation
NA-2G
NA-80
|
1 1 1 1
Office of Global Office of Research and Office of Material Office of
Material Security Development Management and Nonproliferation and
NA-21 NA-22 Minimization Arms Control Nuclear Counterterrorism Nuclear Forensics Nuclear Incident Response
NA-23 NA-24 NA-83 NA-83 NA-84
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NEN Sponsors — FY17

NEN FY17 Budgets (SM)

Reimbursables-Integrated Other (Construction, Science,
Contracts Energy Environment)
2.16% 1.54% 0.35%
NER/NCT !

6.81%

Weapons

Strategic Partnerships
14.94%

Nuclear Nonpraliferation
62.24%
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e
National Security & Defense

Sponsors

e OSD (AT&L)

« DTRA

« MDA

e Joint Staff

o USD(I)

« Combatant Commands

» Service Components
75 Los Alamos

NATIONAL LABEOQRATORY
EST.1943




NA-80: Counterterrorism &

Counterproliferation

Mission: “counter... threats through innovative
science, technology, and policy-driven solutions.’

Office of Counterterrorism and
Counterproliferation

NA-80

Nuclear Counterterrorism

Nuclear Forensics

NA-83

Nuclear Incident Response

NA-82 NA-84
Deputy Admin. Deputy Admin. Deputy Admin. Associate Admin. Office of General Associate Admin.
f;:f;::;? f°’: DEEH?;N“FMT for Naval Reactors for External Affairs Counsel for Acquisition &
lonproliferation Project Management
Admiral E
Philip T. Calbos (Acting) Brent K. Park James F. Caldwell, Nora F. Khalil Bruce Diamond Robert B. Raines
USN
NA-10 NA-20 NA-30 NA-EA NA-GC NA-APM
Assoc. Admin. & Assoc. Admin. Assoc. Admin. Assoc. Admin. & Dep. Assoc. Admin. Assoc. Admin.
Deputy Lnder Secretay, for Safety, Infrastructure for Def. Nuclear Security Under Sec. for forManagemest'& for Information
for Emergency and Operations & Chief, Defense Counterterrorism & Budget Management & CIO
Operations Nuclear Security Counterproliferation
James J. McConnell Jay Tilden Randall M. Hendrickson Wayne Jones
Charles L. Hopkins i ey R slohnson 4
NA-40 NA-50 NA-T0 NA-8Q NA-MB NA-IM

Crisis Response:

Technical operations in support of lead
Federal agencies to counter and
reduce threat associated with
nuclear weapons and
radiological devices

COMMAND
AND
CONTROL

Consequence Management:
Modeling, data collection, and
delivery of technical assessments
for key leaders on the consequences
of nuclear or radiclogical accidents
or incidents

. Teat®
ence Analysis e
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NA-20: Defense Nuclear Nonproliferation

Defense Nuclear
Nonproliferation

NA-20

| | | |
Office of Global Office of Research Office of Material Office of

Material Security and Development Management and Nonproliferation
NA-21 NA-22 Minimization and Arms Control

NA-23

NA-24

Deputy Admin. Deputy Admin. Deputy Admin. Associate Admin. Office of General Associate Admin.
f;:::::;s: for Defense Nuclear for Naval Reactors for External Affairs Counsel for Acquisition &
Nonproliferation Project Management
Admiral =
Philip T. Calbos (Acting) Brent K. Park James F. Caldwell, Nora F. Khalil Bruce Diamond Robert B. Raines
USN
NA-10 NA-20, NA-30 NA-EA NA-GC NA-APM
Assoc. Admin. & Assoc. Admin. Assoc: Admin. Assoc. Admin. & Dep. Assoc. Admin. Assoc. Admin.
Deputy Under Secretary for Safety, Infrastructure for Def. Nuclear Security Under Sec. for for Maniagermpet|d for Information
for Emergency and Operations & Chief, Defense Counterterrorism & Budget Management & CIO
Operations Nuclear Security Counterproliferation
James J. McCGonnell Jay Tilden Randall M. Hendrickson Wayne Jones
Charles L. Hopkins I ey R oo d
NA40 NA-50 NA-TO NA-60 HAME b 9/24/2018 | 18




Dollars in Millions

Defense Nuclear Nonproliferation Budget Breakdown

500

450

400

350

300

250

200

150

100

50

Defense Nuclear Nonproliferation

NA-2G

Office of Global
Material Security

Office of Research and
Development

Office of Material
Management and
Minimization

NA-21 NA-22

NA-23

Office of
Nonproliferation and
Arms Control

NA-24

Nuclear
Smuggling

Material
/ Detection /Disposition

Nuclear Material

/ Removal

Radiological

/Security

International
Nuclear Security

/

Global Material
Security

HEU Reactor

/Conversion

and Minimization

Los Alamos National Laboratory

Material Management Nonproliferation and Nonproliferation R&D
Arms Control

SPD Project

MOX
Facility

Nonproliferation
Construction
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NA-21: Global Material Security

Office of Global
Material Security

NA-21
Office of International _
Nuclear Security Office of Radiological Sn?tljggj?l r?; NDLelfé?:%ron
NA-211 Security and Deterrence
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International Nuclear Security

e The International Nuclear Security program FY17 Highlight:
: . . Supported joint
collaborates with partners world-wide to improve Aeselarsi e s
the security of proliferation-sensitive materials, execution of
. . . nuclear security
particularly weapons-usable nuclear material in Hest mreeees
both civilian and non-civilian use in key countries. exchanges and
. . . training courses
INS works with partner countries to: with COEs in
— Upgrade and sustain physical security and material control Argentina, China,

India, Japan, and
South Korea.

and accounting systems

— Develop national-level nuclear security infrastructure in
areas such as regulations, inspections, and transportation

— Implement nuclear security training, in areas such as IAEA
INFCIRC 225, transportation security, design basis threat,
mitigation of insider threat, process monitoring, knowledge
security

— Jointly conduct technical best practices exchanges
— Enhance nuclear security culture

& e -
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FY17 Highlight:

Off-Site Source Recovery Program Recovered 2,119

unwanted
radioactive sealed

L. sources from sites
* Eliminate excess, unwanted, abandoned, or orphan located throughout

radioactive sealed sources that pose a potential ChiE L
risk to health, safety, and national security.

« Started in 1999 at Los Alamos as part of DOE
Office of Environmental Management

 Now part of the NNSA Office of Global Material
Security, managed at LANL

 Recovered 37,460 sources—nearly 44,400 TBq (1.2 |
million Ci)—as of March 2017

 |dentify and track disused sealed sources
potentially requiring recovery

— Maintains a public website that encourages registration of
unwanted sources

Los Alamos National Laboratory 9/24/2018 | 22



OSRP by the Numbers

37,000

Radioactive sealed
sources have been
removed

, ~ containing more than from over

1 million a 1,300
curies @ industrial, educational,

healthcare, and
governmental facilities
worldwide

OSRP BY THE NUMBERS




Nuclear Smuggling Detection and Deterrence (NSDD)

FY17 Highlight:
Deployed 26 mobile
radiation detection

systems; transitioned

92 systems to partner

country responsibility.

o “Deter, detect, and interdict illicit trafficking Q-,.y b
of Special Nuclear Material and other
radiological material at foreign seaports,
airports, and border crossings”

 Test and evaluate new detection
technologies

« Partnerships with other nations

« A DOE National Nuclear Security
Administration program

Customs and Border Patrol
— Interdiction at U.S. borders, seaports, and
airports
— Under the Department of Homeland Security

» Container Security Initiative
» Secure Freight Initiative

Los Alamos National Laboratory 9/24/2018 | 24




NA-22: Research and Development

Office of Research
and Development

NA-22

Office of Proliferation Office of Nuclear Detonation
Detection Detection

NA-221 NA-222
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Office of Proliferation Detection

Mission:

Advance U.S. capabilities for global detection of
nuclear weapons development activities, including
material production, movement, weaponization, and
the characterization of nuclear explosions.

i Uranium Production Detection

@ Plutonium Production Detection
©
l{% Other Nuclear Processes

International Safequards

cléa'?" « QB& Weapons Development Detection
ear

Devel ent Y
_Detection and L é, Emergency Response

Matena!m @ Nuclear Test Detection

@ Innovation
B/ ¥2 Near-field Detection
J §@A Remote Detection
éﬁ"pm;,fem-*“ @ Data Science
gnagg’f;‘;'gmes 46 Signature Physics
# 1 Radiological Source Replacement




Office of Nuclear Detonation Detection (NDD)

Trends in Nuclear
Explosion Monitoring
Research & Development

- A Physics Perspective -

Sondia : & R
Slaphan J. 4 ."' 8. jant, Me __'ésa..ma'_
%) = . -
" [AUR1721874 JungR017, LT BON0.2172/1355758
5 . T . '

N et Y a =
o Pt 3 ; r

-~ Space-based Nuclear Detonation Detection

,, __~ Ground-Based Nuclear Detonation Detection

+ Detect signals at global, regional, and local

®

FY17 Highlight:

Delivered two sensor
payloads—the GBD I11-6
and IlI-7—to the USAF

Near real-time identification via signals at long
range

Sensors build capability of U.S. Nuclear
Detonation (NuDet) Detection System (USNDS)

Nuclear Forensics Program

Characterize Events to Answer Questions re
Origin & Provenance

Scenarios include near-surface low-yield urban
detonations

Local access to signals/samples

distances

Geophysical and radionuclide technologies
relevant to U.S. Nuclear Data Center & US Atomic
Energy Detection System (USAEDS) L
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NA-23: Material Management and Minimization (M3)

Office of Material
Management and
Minimization

NA-23
Office of Conversion Office of Nuclear Office of Material
Convert research reactors Material Removal Disposition
and isotope production Remove or confirm the Dispose of and manage
facilities to LEU disposition of weapon-useable excess weapon-useable
nuclear material nuclear material
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M3 Program Overview

CONVERT, REMOVE, DISPOSE
The Roads to HEU Minimization

ATE REACTOR
CONVERSION AND HEU
RE L P CTS

CONVE RT or verify shutdown of civilian

research reactors and medical isotope
production facilities that use weapon-grade
nuclear material.

CONDUCT SITE
ASSESSMENT IN

HCST COUNTRY
~ 3 Manths - a

REMOVE or confirm disposition of excess

weapon-grade nuclear material.

PERFORM MANUFACTURE
OAINES.;:SNAL AND DELIVER
= LEU FUEL
ANALYSIS - 24 Manths -

D IS POS E of surplus weapon-grade nuclear

material in the United States and process and
downblend material for peaceful uses.

MATERIAL MANAGEMENT & MINIMIZATION (M3)

M3 uses an integrated approach to achieve permanent m%
threat reduction by minimizing and, when possible,

eliminating weapon-grade material from civilian use
around the world.

MATERIAL MANAGEMENT
A INIMIZATION

ccoow
ORTAIN ATERIAL
REGULATORY -upto
APPROVAL AND s

PACKAGE HEU 1

" REMOVE )
HEU CORE
AND INSERT
LEU FUEL
- 6 Months - PROCESS AND FABRICATE LEU
DOWNBLEND FUEL ASSEMBLIES

HEU TO LEU FOR PEACEFUL USES
12 Months - = 24 Months -

ACHIEVE
PERMANENT
* Posted months represent the average | RoAD THREAT

REDUCTION
duration of each project step /
* HEU = highly enriched uranium
+ LEU = low enriched uranium

Created by Y17 in s with
13NN Ol af Materal M, 1 and Minimzatior,
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Los Alamos works to reduce global HEU and Pu
Inventories

Conversion of research Removal of last HEU from Poland,
reactors from HEU to LEU September 2016

Joint Japan-U.S. experiments at NCERC

(National Criticality Experiments Research Center in
Nevada) in support of return of fuel from &=

o

. q.l
T MEETIN Q é} LA
T L oLy o INYSE Japanese Fast Critical Assembly

Mo-99 production without HEU




NA-24: Nonproliferation and Arms Control

Office of Nonproliferation
and Arms Control

NA-24
[ I| |
Office of Office of Office of
International Nuclear Nuclear
Nuclear Controls Verification
Safeguards NA-242 NA-243
NA-241

Human Capital Development

Safeguards Technology

—— Concepts and Approaches |

International Nuclear Safeguards Engagement Program
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