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Questions to Be Examined
1. How has our perception of future nuclear threats changed?
2. What have experts proposed to do in response to these changes?

3. What strategic alternatives might there be?



Short Answers

1. Recent, increased Chinese missile and plutonium activities forced the
Pentagon to increase its projections dramatically.

2. Popular and semi-official answers:
* If adversaries build X nuclear weapons, build 2 X or more weapons.
* Threaten to murder millions of Chinese innocents with a few weapons against cities
* Stop building nuclear systems; build advanced, conventional strike systems instead

* Hedge: Load up spare warheads; build up nuclear mobilization base, make ICBMs mobile,
make C3I more survivable

3. US could consider
 Deemphasizing damage limitation strategies that demand higher numbers.

. Makin% our nuclear weapons difficult to knockout by making them mobile, basing them
on civilian platforms, and hardening them.
. Focusin% on new generation warfare strategies to disable without threatening to

physically obliterate the enemy’s military, industrial or demographic concentrations of
capital; focus future, strategic investments on NC3 and military space.



1. How has our perception of future nuclear threats
changed?



1985-2021: US Repeatedly Estimated PRC Had Roughly 200 to
300 Warheads

ererd US Estimates For Chinese Nuclear Weapons Stockpile
900 Kristensen/FAS 2019
=0 @ DIA
700 : @/ CIA
J ® STRATCOM

Bou | @ 05D =
500 - T I
400 -

<2 O
300 @ik (6)

g3 O | LX)
200 i $ - 2

ol O |
100 -
0
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030




2010: DoD Confirmation of 3,000 Miles of Missile Tunnels
Raised the Specter of Larger Numbers
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2015: DoD Confirmation of PRC Multiple Independently
Targetable Warheaded Missiles Raised the Specter Further
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2021: Commercial Imagery Revealed PRC Is Building 350
New Missile Silos, Raising Launch on Warning Concerns

Missile silo field under construction near
Hami (Kumul) in eastern Xinjiang province
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. Silo under construction, dome erected

@ Cleaning underway for silo construction

@ Possible silo construction site

[8] support facility

® It's a massive ® Comprises
site spread i over 200
across 380km missile silos

® So far China
had only 20
missile silos

China’s missile explosion

Satellite photos have revealed the construction of almost 150 new ICBM
missile silos under construction in China's remote deserts.

Dongfeng-41

ICBM silos under construction Configuration: Three-stages

— Propellant: Solid
Diamiter: 2.25m
Launch weight: 80 tonnes
Warhead: up to 10 MIRV
Payload: 2500kg
Max speed: 30,870km/h

Yumen, Gansu Province

21m

ICBM silo construction Possible launch control facility ICBM silo construction

« Circular Crane
0m Trench, probably for excavation
communications cable, leading for silo

to asilo launch site.

There are ten trenches visible,
each leading to a single silo
launch site

Cut-and-cover underground
launch facility under construction



2019-21: PRC Revealed It’s Ramping Up Its Plutonium
Production Capacity Nearly 10-fold
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construction to be on line by 2025

Likely reprocessing facility Project Il site | .~~~
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2"d PRC 200 tHM/yr reprocessing plant to be
on line before 2030

PRC 50 tHM/yr Pilot plant: ~100 bombs
worth of plutonium/yr, initial operation 2010



2019-21: PRC Confirmed It’s Expanding Its Super-weapons-
grade Plutonium-producing Fast Reactor Capacity 60-fold

China Experimental Fast Fast Reactors under construction, first 600 Mwe reactor to begin
Reactor, 20 Mwe, initial operation in 2023, second plant to begin operation in 2026
operation 2010
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Nov. 2021: DoD Projects PRC Will Acquire “at Least
1,000”; Nuclear Warheads by 2030. Nov. 2022, DoD
Projects “1,500 by 2035.” Cites NPEC Studly.

OCCASIONAL PAPER 2 1 02

China’s Civil Nuclear Sector:
Plowshares to Swords?

Edited by Henry D. Sokolski
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March 2021

NPEC

Nonproliferation Policy Education Center

MILITARY AND SECURITY
DEVELOPMENTS INVOLVING THE
PEOPLE'S REPUBLIC OF CHINA

2021

ANNUAL REPORT TO CONGRESS

Office of the Secretary of Defense

“The PRC is constructing the infrastructure
necessary to support this force expansion,
including increasing its capacity to produce
and separate plutonium by constructing fast
breeder reactors and reprocessing
facilities...the PRC likely intends to use some
of this infrastructure to produce plutonium
for its expanding nuclear weapons program. A
Western think tank publication indicated
that the PRC could field more than 1,000
nuclear warheads by the end of the decade,
judging from the amount of plutonium that
could be produced from reactors under
construction.”

Pg 92
https://media.defense.gov/2021/Nov/03/200

2885874/-1/-1/0/2021-CMPR-FINAL.PDF
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2. What have experts proposed to do in response to
these changes?



What to Do: Three Popular Ideas

* |If China has X number of nuclear warheads, we should have at least

X times X as much. Frank C. Miller, 3000-3500, April 21, 2022.
https://www.wsj.com/articles/outdated-nuclear-treaties-new-start-treaty-russia-putin-china-xi-
heighten-risk-nuclear-war-missile-test-ukraine-deterrence-11650575490. Matthew Kroenig, June
16, 2021. https://www.atlanticcouncil.org/in-depth-research-reports/issue-brief/the-special-role-
of-us-nuclear-weapons/.

* Don’t build more: Focus U.S. nuclear targeting against cities.

* Build no more nuclear warheads, consider conventional ICBMs.

https://www.rand.org/blog/2021/10/the-us-doesnt-need-more-nuclear-
weapons-to-counter.html

13


https://www.wsj.com/articles/outdated-nuclear-treaties-new-start-treaty-russia-putin-china-xi-heighten-risk-nuclear-war-missile-test-ukraine-deterrence-11650575490
https://www.wsj.com/articles/outdated-nuclear-treaties-new-start-treaty-russia-putin-china-xi-heighten-risk-nuclear-war-missile-test-ukraine-deterrence-11650575490
https://www.atlanticcouncil.org/in-depth-research-reports/issue-brief/the-special-role-of-us-nuclear-weapons/
https://www.atlanticcouncil.org/in-depth-research-reports/issue-brief/the-special-role-of-us-nuclear-weapons/
https://www.rand.org/blog/2021/10/the-us-doesnt-need-more-nuclear-weapons-to-counter.html
https://www.rand.org/blog/2021/10/the-us-doesnt-need-more-nuclear-weapons-to-counter.html

What to Do: Four Semi-official Answers

* Target enemy weapons but be “prepared to inflict intolerable costs” if
damage limitation fails to end war

* Hedge: Load up spare warheads in the next 24 months; build up
nuclear mobilization base

* Increase ICBM and national command systems survivability (make
ICBMs mobile, rely less on space-based c-cubed | systems)

* Prepare for an “unconstrained environment”

China’s Emergence as a Second Nuclear Peer
https://cgsr.linl.gov/content/assets/docs/CGSR Two Peer 230314.pdf



https://cgsr.llnl.gov/content/assets/docs/CGSR_Two_Peer_230314.pdf

But Deployment of New US ICBMs and SLBMS Will Be
Neither Cheap nor Quick

Ground based strategic
deterrent, 400 missiles
with 50 spares, $100 B to
acquire, $264 B for full
lifetime cost, to enter
service by 2029 and be
fully operational by 2036

15



US Ballistic Missile Sub Programs Also Slipping

 New US nuclear-missile submarines hobbled by billions in growing costs and

delays. By TONY CAPACCIO ,BLOOMBERG e June 8, 2022.
https://www.bloomberg.com/news/articles/2022-06-08/new-us-submarines-hobbled-by-billions-in-added-
costs-and-delays 12 boats 112 b dollars 2031

* Navy Will Have ‘Challenges’ Meeting Submarine Delivery Schedules, Admiral

Tells Senate, By: John Grady, April 20, 2023 6:50 PM. https://news.usni.org/2023/04/20/navy-will-have-
challenges-meeting-submarine-delivery-schedules
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Energy Department Admits, GAO Confirms Efforts Just to
Maintain Fielded Warheads Are Slipping

NNSA Has No Reliable Schedule, Cost Estimates For Pits, GAO Says, Defense Daily, By: Dan Leone, January 11, 2023
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US plutonium pit production at Los Alamos 30 Planned Pit production plant at Savannah River, Georgia

pits/year by 2026 50 pits/year by 2035 .


https://www.defensedaily.com/author/dleone/

Unclear If Planned Tritium Production Can Do More
Than Replenish Existing Stockpile

Watts Bar Nuclear Generating Station

* Initial production at Watts Bar 1
encountered difficulties that set
production back

* Production at Watts Bar 1 had to be
doubled with Watts Bar 2 to meet -
current weapons tritium requirements S

* Unclear how additional requirements
would be met
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Meanwhile...

China may have surpassed US in number of nuclear
warheads on ICBMs

By Bryvant Harris
Dec 7, 2022

https://www.defensenews.com/congress/2022/12/07/china-may-have-surpassed-us-in-number-of-nuclear-

warheads-on-icbms/
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3. What strategic alternatives might there be?



Rather than Proliferate Weapons, Increase Their Possible
Locations & Launchers,
Driving Up What Must
Be Targeted

Boeing 777

ICBMs in silos, LOW

or LUA



Rather than Seek Nuclear Quantitative Superiority, Secure
US-Allied Space Access and Control

Map of Cislunar Space
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Russia & China Can Challenge US-Allied Military Space
Capabilities

PRC ground —
based laser

B blinding11
satellite
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China’s SJ-12 & SJ-06F
also Aolong-1

Russian Peresvet mobile laser system Russian Tirada S-2 ground-based satellite EW jammer comummand unit



US Developing Distributed Military and Commercial
Satellite Constellations that Might Help to Cope
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US DARPA’s Blackjack Elon Musk’s Starlink Internet, Keipe.r, Amazon 3,236
demonstration Program 4408 satellites satellites
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“Peaceful” Rendezvous Satellites Could Serve as Bodyguards

ESA’s e.Deorbit

MEV (Mission Extension Vehicle) Japanese Astroscale Satellite

Japanese Sky Perfect JSAT Corp



Cheap, Reusable, Quick Re-usable Heavy Lift Could
Help Assure US-Allied Space Advantage
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Starship Starliner New Glenn Crew
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We Need to Transition from Static to Dynamic Military
Movements in Space as We Did in the Air Last Century




To Deter, US Can’t Out Muscle, But Can Out Smart and
Disable If It Can Threaten Blows to the Head

28



Additional Charts



Fast Reactors Use PU or Medium Enriched U Cores & Make More
Plutonium/MWe, > 50% of It Super Weapons-Grade

— U238 Axial Blanket

- U238 Radial Blanket

Medium Enriched
= Uranium (MEU)/
Plutonium Core

Sodium, lead, molten salt

J are used to transfer heat
from the fast reactions.
These heat transfer agents

do not slow down the fast
neutrons reactions. 30
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2-stage Nuclear Weapons Primaries Prefer Plutonium

Primary

Secondary

____— High-Explosive lenses
—— Uranium-238 (tamper)
— Vacuum (“levitation”)

- Tritium gas (“boosting”)

Plutonium/
Uranium-235 (hollow core)

Polystyrene foam
“Uranium-238 (tamper)
~ Lithium-6 deuteride (fusion fuel)

= Plutonium or
— Uranium (sparkplug)

FIGURE 42
Two-Stage fusion weapon

31



Early in 2021, NPEC Projected PRC 2-stage Weapons Numbers

EXISTING PRC WGPu
STOCKS 2021

WGPu in kgs Current number of Additional warheads PRC
warheads, assuming 3.5 could make with stockpiled
kgs of WGPu/warhead WGPu assuming 3.5 kgs of
primary WGPu/warhead primary

2,900 350 480

ADDITION “PEACEFUL”

PRC WGPu STOCKS BY

2030

WGPu in kgs Additional warheads, Total number of warheads
assuming 3.5 kgs of by 2030, assuming 3.5 kgs
WGPu/warhead primary of WGPu/warhead primary

1,550 440 1,270

(+/-275) 32
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