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“A periodic review of United States nuclear capabilities, strategic plans, objectives, and 
concerns, initiated by the president and prepared by the Department of Defense.”

Requested Jan 17, 2017
Released Feb 2, 2018

Previous NPRs:
1994 (classified)
2001 (classified)

2010 (public)
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1. Current forces and infrastructure

2. Recapitalization campaign, the 
“Program of Record”

(DoD/DOE modernization)

3. Assessment of risks and 
international threat environment

4. Objectives and strategic posturing
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New START warhead limit (in force Feb 
2018)

“This review rests on a bedrock truth: nuclear weapons have and will continue to play a critical role in 
deterring nuclear attack and in preventing large-scale conventional warfare between nuclear-armed 

states for the foreseeable future.” - Secretary of Defense Mattis [2018 NPR, p. III]
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The 2018 US Nuclear Triad

ICBMs provide responsiveness, SLBMs provide survivability, and 
bombers provide flexibility and recall capability [1].

Admiral James O. Ellis, Jr.
former commander of STRATCOM

Source: globalsecurity.org
Image credit: USAF, Tech. Sgt. Justin D. Pyle.

Source: military-today.com

SSBNs
(14 Ohio-class)

ICBMs
(400 Minuteman IIIs)

Strategic Bombers
(20 B-2As, 46 B-52Hs)

● Each has 20 Trident II SLBMs
w/ up to 8 MIRVed warheads

● 12 at sea, 2 at port at any time
● Launch range: 6100 naut. mi.
● Cost per boat: $2 billion (1990s)
● Scheduled retirement: 2030s

● B-2s operate from Whiteman 
AFB (MO); B-52s from LA & ND

● Flight range: 6100 naut. mi.
● Cost per B-2A: $2 billion (incl. 

operation, through 2004)
● Scheduled retirement: 2030s (B-

2A), 2050 (B-52H)

● 200 MIRV-capable, 200 singletons
● Deployed at USAF bases in MT, 

ND, and WY
● Launch range: ~8000 miles 
● Cost per missile: $7 million (1970s)
● Scheduled retirement: after 2030
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Warhead Description Yield (kTs) Number 
deployed

Total 
available

Delivery 
vehicle

W80-1 Dial-a-yield
cruise missile 5-150 ~200 528 B52-H 

Stratofortress

B61-7/-11 Dial-a-yield bomb 0.3-340
~100 452 B-2A Spirit

B83-1
Dial-a-yield bomb,
most powerful in 

arsenal
~10-1200

B61-3/-4 Dial-a-yield,
tactical use 0.3-170 150 (NATO) 300 F-15E, F-16

W76-0/-1 Most numerous 
in arsenal 100

~890

1536
Trident II
via SSBN

W88 Most modern
in arsenal 455 384

W87
Comparable 

to W88
300 ~200 200

Minuteman 
III (ICBM)

W78
MIRV-

targetable
335 ~200 600

Minuteman 
III (ICBM)
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[2018 NPR, p. 52]
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The Future US Nuclear Triad

Source: GAO-18-158, Dec 2017
From CRS report R44436, June 2017

Source: Lockheed Martin. Accessed at nps.gov.

SSBNs
(12 COLUMBIA-class)

ICBMs
(GBSD)

Strategic Bombers
(B-21 Raider)

● Contract awarded a year ago 
today to General Dynamics 
Electric Boat ($5.1 B)

● Construction starts 2021
● Scheduled first delivery: 2031
● GAO: “Critical technologies 

remain unproven”, likely delays + 
cost ballooning

● 2006 QDR requests new bomber 
by 2018 (20 years early) 
Congress disagrees in 2010

● By design, $550 million/plane 
(amortized over 100 planes)

● NG awarded contract, Oct 2015
● Projected IOC: late 2020s

● USAF awarded Tech. Matur. and 
Risk Reduction contracts Aug 2017 
 (Boeing & Northrop Grumman)

● Incremental, modular approach 
rather than complete re-design

● Sticking w/ silos (not mobile)
● Scheduled delivery: late 2020s

[2018 NPR, p. XI]
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Total price tag from 2017-2046: $1,200 billion (2018 dollars) [FAS]
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[2018 NPR p. XII, XIV-XV, 54-55, 61]

...including “Super Fuse” (next slides)

...new tail kits for guided bombs (a first!), for $10 B 

...explosives and AF&F replacement (like W76-1)

…reversing 2010 NPR decision whereby Tomahawk cruise
 missile was retired, between 2010-2013

…controversial decision. Can’t tell a low-yield from a high-yield warhead in the air!

…reversing Obama-era decision to retire

Excerpts from NPR “wish list”
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W76-1 LEP

● Refurbishment of W76-0 (SLBM warhead), extending service life from 20 
years to 60 years. Part of U.S. Navy’s W76-1/Mk4A modernization program 
since 2009.

● “The W76-1 LEP is fully consistent with the U.S. commitment not to develop 
new nuclear warheads.” [NNSA W76-1 LEP Factsheet, Nov 2017]

● Three-quarters done by Nov. 2016 [NNSA W76-1 LEP Factsheet, Nov 2017] 
● “Will complete W76-1 LEP by FY 2019” [2018 NPR, p. XIV, p. 61]
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PB∼
3√Yield

Distance3

For purposes of US SLBMs: 

For Russian hard targets 
(e.g., ICBM silos), US needs 
less than half as many 
warheads to guarantee the 
same destruction probability
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Eight dummy warheads from a single Peacekeeper missile (since retired) during a DoD test.

Image Credit: David James Paquin. Accessed on Wikipedia [ref]

Multiple Independent Re-entry 
Vehicle (MIRV) technology
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[Bulletin of Atomic Scientists “Super-Fuze” article, March 2017]
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...more on this in next slides

...6LiD + n → α + t + d + 5 MeV → 2α + n + 22.6 MeV

…Navy actively examining LEU for reactors  since 2015

…see above. t + d in core of primary used to implement “dial-a-yield”

…US has signed but not ratified CTBT. Testing moratorium in effect. 
2001 NPR against ratification, 2010 NPR for CTBT ratification.

Excerpts from NPR “wish list”
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Plutonium pit manufacture at LANL
“Provide the enduring capability and capacity to produce plutonium pits at a rate of

no fewer than 80 pits per year by 2030. A delay in this would result in the need
for a higher rate of pit production at higher cost.” [2018 NPR, p. XV, p. 64]

“...nearly all current stockpile pits having been produced from 1978-1989.” [2018 NPR, p. 62]

Excerpted from NNSA Fact Sheet (May 2018). Source: energy.gov

Photo from LANL Press
Release (April 2012).
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Plutonium chemistry

Trivalent metals (Al3+, Ga3+) stabilize δ-phase.

27Al(α,n)30P reaction with 5.244 MeV α-decay 
from 239Pu, making unwanted neutrons!

69,71Ga(α,n)72,74As OK – coulomb barrier has 
gone up, BE curve leveled off
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Plutonium phase diagram

Image credit: David A. Young (accessed at osti.gov)
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5f electrons are KEY 
to actinide chemistry:

Pu config = [Rn]7s25f6

f-electrons not as 
localized through Pu 
→ can bond, leading 
to 3 dramatic effects:

1. Symmetry reduced
2. Phases increased
3. MP decreased

How to explain?

1. f-orbitals: odd parity
2. threshold effects
3. liquid allows rotation

Source: “Plutonium: A Wartime Nightmare but a Metallurgist’s Dream”. Los Alamos Science, Spring/Winter 1983
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Assessment of Risks

“The U.S Joint Chiefs of Staff recently assessed that the emerging security 
environment, ‘can be described by simultaneous and connected challenges — 
contested norms and persistent disorder.’” [2018 NPR, p. 6]

“Until the ‘fundamental transformation of the world political order’ takes place, 
U.S. nuclear weapons remain necessary to prevent war and safeguard the 
Nation.” [NPR 2018, p. 18]

“Given the increasing prominence of nuclear weapons in potential adversaries’ 
defense policies and strategies, and the uncertainties of the future threat 
environment, U.S. nuclear capabilities and the ability to quickly modify those 
capabilities can be essential to mitigate or overcome risk, including the 
unexpected.” [2018 NPR, p. IX]

“Since 2010, we have seen the return of Great Power competition.”
[2018 NPR, p. 6]
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“In addition, for over two decades the US has deployed no nuclear capabilities...” [2018 NPR, p. 2]
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NATO
FORMED
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US Nuclear Posture

[2018 NPR, p. VII]

[2010 NPR, p. 2]
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[2018 NPR, p. 21]

Articulation of U.S. Declaratory Policy on Potential Use of Nuclear Weapons

[2010 NPR, p. 17]
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[2010 NPR, p. 38]

[2010 NPR, p. ix]

[2010 NPR, p. 16]

[2018 NPR, p. 63]
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Teller-Ulam two-stage design

Teller-Ulam hydrogen bomb firing sequence, modified from Howard Morland, The Secret that Exploded (Random House, 1981). Accessed on 
Wikimedia Commons, uploaded by user fastfission.
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[2018 NPR p. XII, XIV-XV, 54-55, 61]

...including “Super Fuse” (next slides)

...new tail kits for guided bombs (a first!), for $10 B 

...explosives and AF&F replacement

…reversing Obama-era decision to retire

...LRSO warhead revamp at LLNL and Sandia

...related to “3+2” plan for interoperable warhead

…reversing 2010 NPR decision whereby TLAM-N was retired between 2010-2013

…controversial decision. Can’t tell a low-yield from a high-yield warhead in the air!
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Stockpile Stewardship and LEP: time management

“The principal capability tasks to be executed under NNSA’s responsibility to maintain a safe, secure, and reliable U.S. 
nuclear weapons stockpile without nuclear-explosion testing are cyclic in nature, matched to various time scales:

1) decadal aging rates of stockpile components and advances in applicable knowledge and technology
2) multi-year production/assembly/testing cycles;
3) annual assessment, surveillance, and dismantlement activities; and
4) rapid response to significant finding investigations, or international events”

JASON report JSR-09-334E Executive Summary, Sept 2009

JASON report JSR-14-Task-006E Executive Summary, Jan 2015
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Plutonium manufacture at Rocky Flats

Plutonium button produced at Rocky Flats.
Source: rockyflatsmuseum.org

● Open from 1952-1992, 20 mi from Denver, CO

● Used wrought-processing (rolling and pressing) 
and pouring molds (casting) to produce up to 
1000 pits a year [LANL press release, April 2012]

● Raided by 80 FBI agents June 6, 1989 and huge 
environmental violations documented. Plutonium 
production suspended; Rockwell lost contract.

● 1992 plea agreement: Rockwell pleads guilty to 
10 federal environmental crimes, largest 
hazardous waste fine in history: $18.1 million.

● Cleanup “finished” in 2005.

Source: fws.gov website

● Since 2007, a National Wildlife Refuge 
(surrounding the DoE Superfund site)

● 10 miles of hiking trails just opened Sept 15, 
2018!
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