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NEAR-PEER ADVANCEMENTS IN SPACE
AND NUCLEAR WEAPONS

HOUSE OF REPRESENTATIVES,
COMMITTEE ON ARMED SERVICES,
SUBCOMMITTEE ON STRATEGIC FORCES,
Washington, DC, Tuesday, February 23, 2021.

The subcommittee met, pursuant to call, at 3:01 p.m., in room
2118, Rayburn House Office Building, Hon. Jim Cooper (chairman
of the subcommittee) presiding.

OPENING STATEMENT OF HON. JIM COOPER, A REPRESENTA-
TIVE FROM TENNESSEE, CHAIRMAN, SUBCOMMITTEE ON
STRATEGIC FORCES

Mr. CoOPER. This hearing is called to order. Members who are
joining remotely must be visible on screen for the purposes of iden-
tity verification, establishing and maintaining a quorum, partici-
pating in the proceeding, and voting. Those members must con-
tinue to use the software platform’s video function while in attend-
ance, unless they experience connectivity issues or other technical
problems that render them unable to participate on camera.

If a member experiences technical difficulties, they should con-
tact the committee staff for assistance.

Video of members’ participation will be broadcast in the room
and via the television internet feeds. Members participating re-
motely must seek recognition verbally, and they are asked to mute
their microphones when they are not speaking.

Members who are participating remotely are reminded to keep
the software platform’s video function on the entire time they at-
tend the proceeding. Members may leave and rejoin the proceeding.

If members depart for a short while for reasons other than join-
ing a different proceeding, they should leave the video function on.

If members will be absent for a significant period or depart to
join a different proceeding, they should exit the software platform
entirely and then rejoin it if they return.

Members may use software platform’s chat feature to commu-
niqiate with staff regarding technical or logistical support issues
only.

Finally, I have designated a committee staff member to, if nec-
essary, mute unrecognized members’ microphones to cancel any in-
advertent background noise that may disrupt the proceedings.

Now that we have handled that boilerplate, let me start by
thanking our excellent witnesses today at today’s hearing.

Ms. Madelyn Creedon is here in person. She is a nonresident fel-
low at The Brookings Institution here in Washington. General (re-
tired) Robert Kehler is affiliated with the Center for International
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Security and Cooperation at Stanford University. Mr. Todd Har-
rison, director of the Aerospace Security Project at the Center for
Strategic and International Studies and, I may add, the author of
an exciting new study that I will refer to later. And Mr. Tim Morri-
son, senior fellow at the Hudson Institute.

Today’s hearing concerns advances that Russia and China are
making in their space and nuclear weapons programs and how the
U.S. should respond to these advances.

Someone is not muted on the screen.

Discussions like this are usually held in secret, but both my
ranking member and I think that we should highlight these issues
for the public so that the public can be included in the debate.

To give you a small example of what we are talking about, dec-
ades ago the U.S. Air Force created the GPS [Global Positioning
System] navigation and timing system, not just for itself but for the
entire world. Yes, GPS is one of the benefits of the U.S. military.
Because the U.S. offered it completely free, not even thinking of
charging for the service, GPS is one of the largest gifts in the his-
tory of diplomacy, worth an estimated $1 trillion annually to all the
nations of the world.

This gift approaches the magnitude of freedom of the seas, and
even world peace, as benefits to the globe.

Enjoying such a gift, why would our potential adversaries, and
even some of our allies, choose to spend billions of dollars to copy
GPS with their own proprietary versions, and then to develop tech-
nologies that could destroy our GPS satellites? Is there an innocent
explanation for this behavior? Wouldn’t they be worried if the roles
were reversed?

Their actions seem to be much worse than ingratitude. They are,
in effect, looking at our gift horses in the mouth and then going
to the extraordinary trouble of breeding their own stable horses
while conspiring to possibly kill all of ours. Friendly neighbors
don’t do that.

Similar examples can be found in countless other areas of stra-
tegic competition. Why are our potential adversaries spending so
mugh time and trouble developing so many low-yield nuclear weap-
ons?

Why would Vladimir Putin, the dictator that President Trump
never criticized once during his term of office, have a showy press
conference where he delighted in describing virtually every possible
variety of nuclear weapons that Russia is developing?

And why are the Chinese on a path to multiply their nuclear ar-
senal after many years of stability?

These and other questions are the subject of this hearing.

I now turn to my ranking member, Mr. Turner, for any opening
remarks that he may have.

[The prepared statement of Mr. Cooper can be found in the Ap-
pendix on page 35.]

STATEMENT OF HON. MICHAEL R. TURNER, A REPRESENTA-
TIVE FROM OHIO, RANKING MEMBER, SUBCOMMITTEE ON
STRATEGIC FORCES

Mr. TURNER. Thank you, Mr. Chairman. Thank you for holding
this hearing. This is incredibly important that we have a public
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discussion about what our adversaries are doing. The more that we

learn from experts about Russia and China’s nuclear and space ca-

pabilities and how they threaten U.S. and allied national security,

fithink it helps give us an understanding of what we need to be
oing.

I would like to give my thanks to all the witnesses who will be
participating today. I certainly want to recognize Tim Morrison,
who is a Strategic Forces alum. We appreciate him being here.

To give some context of what our adversaries are doing in Russia
and China I am going to offer several quotes from others about
what they are doing. And I want to just open with one, you know,
aspect of I think where sometimes we fall short.

So many times when assessments are being done we look at
what our adversaries are doing and try to rationalize them, assum-
ing that they are taking actions based upon our actions, that our
actions have justified theirs. Clearly what they are, what Russia
and China is doing is not a response or result of United States ac-
tions. However, when you look at the to-do list of this subcommit-
tee, our response has to be with an understanding of what their ac-
tions are.

Here are some of the comments by our defense intelligence and
military leaders.

General Robert Ashley, then director for the Defense Intelligence
Agency, publicly stated in 2019, “Russia’s stockpile of non-strategic
nuclear weapons, already large and diverse, is being modernized
with an eye towards greater accuracy, longer ranges, and lower
yields, to suit their potential warfighting role.”

Now, remember, warfighting is not deterrence, it is warfighting.

“The U.S. has determined that Russia’s actions have strained key
pillars of arms control architecture. The United States believes that
Russia probably is not adhering”—this is his words again—“that
Russia 1s probably not adhering to the nuclear testing moratorium
in a manner consistent with the zero yield standard. And Russia
is also pursuing novel nuclear delivery systems,” some which we
will hear about today, “that create a strategic challenge for the
U.S., and which are difficult to manage under current arms control
agreements.”

On China, according to General Ashley, “China soon will yield”—
excuse me, “China will soon field its own version of a nuclear triad,
demonstrating China’s commitment to expanding the role and cen-
trality of nuclear forces in Beijing’s military aspirations. And like
Russia, China is also working to field nuclear theater range preci-
sion strike systems. While China’s overall arsenal is assessed to be
much smaller than Russia’s, this does not make this trend any less
concerning.”

Admiral Charles Richard, the commander of the U.S. Strategic
Command, this January publicly reinforced those troubling trends
by stating, “More than a decade ago, Russia began aggressively
modernizing its nuclear forces, including its non-treaty-accountable
medium- and short-range systems.”

Russian nuclear “modernization is about 70 percent complete and
on track to be fully realized in a few years.”

And on China he stated, “China is also on a trajectory to be a
strategic peer, and should not be mistaken as a lesser included
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case. China’s nuclear weapons stockpile is expected to double, if not
triple, or quadruple over the next decade.” Again, his words.

Russia and China have begun to aggressively challenge inter-
national norms and global peace using instruments of power and
threats of force in ways not seen since the height of the Cold War,
and in many cases in ways not seen during the Cold War such as
cyberattacks and threats in space, according to Admiral Richard.

General John Hyten, Vice Chairman of the Joint Chiefs of Staff,
at a National Security Space Association event in January said,
“Russia and China are building capabilities to challenge us in
space, because if they can challenge us in space they understand,
as dependent as we are in space they can challenge us as a nation.”

The Defense Intelligence Agency has also reported that China
and Russia in particular have taken steps to challenge the United
States in space, and have developed military doctrines that indi-
cate that they view space as important to modern warfare and view
counterspace capabilities as a means to reduce U.S. and allied mili-
tary effectiveness.

I believe that Secretary of Defense Lloyd Austin and Deputy Sec-
retary of Defense Kathleen Hicks, based on their confirmation
hearings, recognize the strategic and existential threats that Rus-
sia and China pose to the United States. Secretary Austin endorsed
the triad here in his testimony.

This year, failing to ensure that we have a credible nuclear de-
terrent as well as a space and counterspace capabilities will have
a profound and incalculable impact on our national security. This
makes it even more critical that we execute the modernization of
all legs of the nuclear triad. This is necessary for us to keep, as
the chairman said, world peace, to deter Russia and China from
even considering escalation of a conflict with the United States.

I yield back.

Mr. CooPER. Thank you so much, Mr. Turner. We will now turn
:cio our witnesses for their remarks. We will begin with Ms. Cree-

on.

STATEMENT OF MADELYN R. CREEDON, NONRESIDENT
FELLOW, THE BROOKINGS INSTITUTION

Ms. CREEDON. Good afternoon, Chairman Cooper, Ranking Mem-
ber Turner, and members of the subcommittee. It is always an
honor to appear before the House Armed Services Committee and
to be back in this room. Even if wearing a mask and socially
distanced, it is a pleasure to have the opportunity to actually be
here in person.

First, I would like to make the normal disclosure statements. I
appear today in my personal capacity. I do not represent or speak
on behalf of any organization, entity, or individual, and my
thoughts are my own.

The topics today—U.S. national security space, and nuclear de-
terrence—and the threats and challenges confronting each are both
important and difficult, and should be discussed more often, par-
ticularly in an unclassified setting.

The current administration, similar to most previous administra-
tions, probably wants to avoid a costly arms race; prevent the use
of nuclear weapons; prevent a war, or, if one starts, ensure that it
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is limited; enter into arms control or other agreements if consistent
with national security goals; ensure transparency and stability
with potential adversaries; support and strengthen alliances; en-
sure the U.S. national security structure is robust and military per-
sonnel are well-trained, well-equipped, and ready to respond; all
while retaining a credible deterrent, including adequate nuclear
forces.

The challenge, of course, is to develop policies, procedures, and
forces relevant to our more chaotic and more complex world, while
not starting or expanding a nuclear arms race, and not getting em-
broiled into a push for numerical parity with Russia, or China, or
both.

The United States will no doubt seek to maintain a qualitative,
if not quantitative, advantage to ensure deterrence in all domains.
How to do this and not break the bank is the challenge.

Today’s hearing is not an intelligence hearing. Certainly, you all
received the detailed classified briefings and are well aware of
what Russia and China are doing to each further their own self-
interests and respond to their own perceived threats. Although
there are areas of uncertainty, much has been written openly about
each country’s modernization activities and policies, and to varying
degrees each country has provided insight into their own long-term
thinking.

China has rapidly expanded its conventional missile and air de-
fense capabilities, and is modernizing its naval and war—naval
and air systems. China’s satellite fleet is second only to the U.S.
fleet, and it has plans to expand its manned space program. It is
developing a wide array of kinetic and non-kinetic anti-satellite
systems, ASATSs, and has tested its kinetic ASAT system in a very
public way. In addition, it is expanding its own on-orbit military
capabilities.

China’s nuclear modernization appears to be largely consistent
with its longstanding doctrine. Historically, China has taken the
view that it will sustain a minimal deterrence capability and main-
tain a no-first-use posture. Consistent with no-first-use, China
maintains an assured second-strike, retaliatory capability which,
according to Chinese doctrine should prevent nuclear attack or co-
ercion.

In many respects, China’s modernization program is responding
to threats to its assured second-strike capability, such as for mis-
sile defense, and is simply reinforcing its assuredness. On the other
hand, because China is increasing the size of its nuclear arsenal,
possibly doubling it to around 600 warheads, and developing a true
triad, some have questioned whether the modernization program
may signal a future change in China’s policy of minimum nuclear
deterrence.

But the real contrast, however, particularly in regards to U.S.
modernization, is Russia’s approach to nuclear modernization. Rus-
sia has used its once decrepit and now robust infrastructure to
manufacture new warheads with new military capabilities, while
the U.S. has gone to great lengths to avoid any new capabilities,
rebuilding existing warheads and preserving existing military char-
acteristics.
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Russia has prioritized its nuclear modernization programs while
the U.S. agonizes annually over the programs and funding.

Russia has significantly modified its nuclear posture to integrate
nuclear and conventional planning, thus, at least theoretically, in-
creasing the possibility that a nuclear weapon would be used in a
warfighting scenario, while the U.S. has gone to great lengths to
reduce the role of U.S. nuclear weapons and improve conventional
capabilities and deterrence.

I should note that Russia as well has also developed an anti-sat-
ellite capability and is expanding its ability to take away U.S. ad-
vantage in space while improving its own on-orbit capabilities.

So, the question is, what does the U.S. do?

So, I would like to offer five suggestions to the new administra-
tion as it conducts its various security, strategy, and posture re-
views.

First, understand the threats and the drivers for Chinese and
Russian policies and programs. Pay attention to the intelligence,
including the uncertainties.

Second, have extensive and serious consultations with allies and
partners, and work with them whenever possible. Don’t just inform
them of decisions already made and mistake foreign military sales
for cooperation.

Third, to the maximum extent practical—practicable, share some
of this thinking publicly, including having discussions with aca-
demics and think tanks.

Fourth, don’t take anything off the table at the outset of the re-
view. Be guided by the analysis and understanding gained during
the review to shape policy, postures, and programs.

And, fifth, reestablish substantive discussions on strategic sta-
bility with Russia, China, and our allies. Explore options and topics
for transparency, explore mutual misunderstandings, don’t dismiss
arguments out of hand, and seek agreements, if possible, that en-
sure stability.

So, thank you very much, and I look forward to your questions.

[The prepared statement of Ms. Creedon can be found in the Ap-
pendix on page 36.]

Mr. CooPER. Thank you, Ms. Creedon.

Now General Kehler.

STATEMENT OF GEN C. ROBERT KEHLER, USAF (RET.), AFFIL-
IATE, CENTER FOR INTERNATIONAL SECURITY AND CO-
OPERATION, STANFORD UNIVERSITY

General KEHLER. Thank you, Mr. Chairman, and Ranking Mem-
ber Turner, distinguished members of the subcommittee. I am hon-
ored to join with you today. Pleased to offer my personal perspec-
tive on near-peer advancements in space and nuclear weapons.

Let me say at the outset that I am going to present the viewpoint
of a former senior commander, but not an intelligence analyst; but
I am representing my own views here today, not the official policy
or position of the Strategic Command, or the Department of De-
fense, or the United States Government. So, I am mindful of your
time. Let me make four quick points to you for your consideration.

First, China and Russia continue to invest in decades-long mili-
tary modernization programs. And those programs are delivering
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highly capable weapons systems. While both countries are pursuing
different grand strategies, both are on pathways to field modern
forces that can employ integrated nuclear and non-nuclear capabili-
ties across domains to hold valuable targets in the U.S., in our al-
lied homelands, and in our territories at risk, while they are also
deploying other capabilities to disrupt or deny our ability to project
power and conduct military campaigns.

In a significant departure from the Cold War, these modern stra-
tegic capabilities allow them to threaten our homeland below the
nuclear threshold with long-range conventional and cyber weapons,
while holding nuclear weapons as the ultimate threat. In essence,
they can now credibly hold us at risk without having to be con-
cerned about crossing the nuclear threshold, and use that to lever-
age our decision-making.

In both of the minds of the Chinese and the Russians, this cred-
ible strategic threat is going to raise the risks and costs of our
intervention in regional affairs, and enable more assertive foreign
policies and aggressive behaviors on their part.

Second point, nuclear and space modernization efforts have re-
ceived particular attention in both countries, as has the develop-
ment of cyberspace capabilities, not a subject for this hearing di-
rectly today, but I think something that should always be at the
front of our conversation. The nuclear threat clearly remains the
worst-case threat. And as far into the future as I can see, we are
going to have to deter the actual or coercive use of nuclear weapons
against us by any nuclear-armed adversaries, particularly Russia
and China.

The Russian and Chinese nuclear programs are different, but
both are ambitious, and production is well underway in both coun-
tries to deliver new ballistic missiles, cruise missiles, and launch
platforms to include new ballistic missile submarines, which is a
first for the Chinese.

Despite delivery and other problems, according to President
Putin modern equipment now makes up 82 percent of Russia’s nu-
clear triad. President Putin has also announced his country’s intent
to pursue what some are calling novel nuclear capabilities, some of
which are not accountable within the New START [Strategic Arms
Reduction] Treaty and its extension.

Chinese nuclear modernization is also impressive, and includes
new road-mobile ICBMs [intercontinental ballistic missiles] and
new submarine-launched ballistic missile systems.

My third point, China and Russia have backed their impressive
programmatic progress with updated strategies and doctrine, new
organizations, and aggressive and realistic training. Some of the re-
sults of their modernization and this new doctrine and organiza-
tional structure and training have been demonstrated very capably
in contingencies, for example the Russian invasion of the Ukraine,
and certainly what we see out of Russia and China on the cyber
front.

So, I agree with those who point out that over the last decade
Russia has come to rely more on nuclear weapons in its military
and national security strategy. And it looks like Russian doctrine
goes beyond basic deterrence and into regional warfighting, a point
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that I believe is validated by their introduction of low-yield weap-
ons.

While China still professes a no-first-use policy, some interpret
Chinese nuclear ambitions and their emerging capabilities to rep-
resent a pathway to a more responsive or perhaps a first strike ca-
pability. We will have to wait and see. But any declaratory policy
can be quickly abandoned if it is in China’s best interests to do so.

I believe it is important for you to remember that either Russia,
or to a lesser extent China, can unleash large-scale nuclear attacks
against the United States and our allies. And as unlikely as it
might be, Russia still retains the ability to destroy the United
States with a massive nuclear strike with little or no warning.

My final point deals with space, where China and Russia are
both making determined investments to exploit our vulnerabilities
and threaten our most important national security space capabili-
ties. While some of their advances have been impressive, I am most
concerned about what both countries are doing in space.

Both have practiced orbital rendezvous and inspection.

Both have launched satellites and have gotten close to our impor-
tant national security satellites and performed what looked like in-
telligence gathering or rehearsals to attack them in some way.

And as an aside, while again it is not a specific subject of this
hearing, I am even more concerned about the cyber threat to our
satellites, our industry, our infrastructure, and our networks and
the data that flows through them.

Mr. Chairman and subcommittee members, I can’t recall a time
during my professional career when potential threats to our secu-
rity were more varied or pronounced than they are today. These
threats go well beyond Russia and China and nuclear and space.
I recognize you are facing critical decisions about an unprecedented
set of competing national priorities, but the United States cannot
defer or delay the bipartisan strategic modernization program that
was laid out well over a decade ago.

To preserve deterrence and underwrite the security of the United
States and our allies and partners, we must modernize all three
legs of our nuclear triad and improve the resilience and perform-
ance of the critical nuclear command, control, and communications
system. We must follow your bold steps to create a separate United
States Space Force by adding investment in sensible growth, in re-
silient space capabilities, and in the means to deny an adversary’s
use of space should that become necessary.

And we must invest in non-kinetic capabilities to address the
growing threats through cyberspace.

As always, supporting the men and women who serve in and lead
our military is the highest priority or all.

Thanks again for your continued focus on these critical issues
and for inviting me to participate today. I look forward to your
questions.

[The prepared statement of General Kehler can be found in the
Appendix on page 49.]

Mr. CooPER. Thank you so much, General. I appreciate that.

Before we get to Mr. Harrison, let me promote his new report
from CSIS [Center for Strategic and International Studies]. If the
definition of politics is putting the cookies on a low shelf, it is real-
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ly hard to imagine a nuclear weapons space report that quotes
Harry Potter figures such as Albus Dumbledore so extensively. I
was reassured that although Mr. Harrison claims to have been a
resident of Gryffindor House, I am glad that he is aided by Kaitlyn
Johnson, who apparently is a Slytherin, much more familiar with
the dark arts.

So, this is a remarkable new report and should do a lot to help
the general public understand the issues that we are dealing with.

So, without further ado, Mr. Harrison.

STATEMENT OF TODD HARRISON, DIRECTOR, AEROSPACE SE-
CURITY PROJECT, CENTER FOR STRATEGIC AND INTERNA-
TIONAL STUDIES

Mr. HARRISON. Thank you, Chairman Cooper, Ranking Member
Turner, and distinguished members of the subcommittee, I just
want to thank you for the opportunity to testify today.

Space has traditionally been viewed by many as the domain of
science, commerce, and exploration. While that continues to be
true, it is also a warfighting domain. Since the beginning of the
Space Age, satellites have provided important military capabilities
for warfighters on Earth. And as soon as the military potential of
space became apparent, nations started developing ways to attack
space systems.

History provides some hard truths that many in the space com-
munity and national security enterprise may find difficult to ac-
cept. Space was never really a sanctuary; space was militarized
from the beginning. And if one considers a satellite that can attack
other satellites a space weapon, then space has already been
weaponized as well.

The choice facing the United States today in space is not whether
we should militarize or weaponize space. That has already hap-
pened. Our decision is how to respond to the threats we face in the
domain.

In our annual CSIS Space Threat Assessment, we document pub-
licly available information on the counterspace capabilities of other
nations. While China has conducted a widely condemned anti-sat-
ellite test back in 2007, what is less known is that China continued
testing its direct-ascent ASAT weapons at a pace of about once
each year.

Russia has been testing similar direct-ascent ASAT weapons
with its most recent test in December of 2020, and it has revived
its co-orbital ASAT capabilities that date back to the 1960s.

Last summer, the Russian Cosmos 2543 satellite maneuvered
near another Russian satellite and fired what was believed to be
a projectile. While kinetic forms of attacks such as these often re-
ceive the most attention, there are many other types of counter-
space weapons being developed and proliferated by Russia, China,
and others, to include lasers that can dazzle or blind the sensors
on satellites; electronic warfare systems that can jam or spoof the
signals going to or from satellites; and cyberattacks against the
ground systems that control satellites.

The data is clear: both China and Russia pose serious threats to
commercial, civil, and military space systems. But the lack of pub-
lic discourse about how to defend against space threats may have
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led some to mistakenly conclude that space is not defendable and
should not be relied upon by the military. The fact that space is
contested just means that the United States will have to fight to
protect its ability to operate in this domain, just as it does in the
air, land, and maritime domains.

A wide array of defenses are available to improve the protection
of space systems from counterspace weapons. These include passive
defenses that make space systems more difficult to attack, and ac-
tive defenses that target the threats themselves.

In the CSIS report that Chairman Cooper referenced, we detail
a broad range of these space defenses, and make seven recommen-
dations for investment priorities, actions, and additional analysis to
improve U.S. space defense capabilities. I want to highlight four of
these recommendations for the subcommittee today.

First, a priority should be placed on improving space domain
awareness capabilities to include more space-based sensors, better
integration with commercial and friendly foreign government space
surveillance networks, and the use of artificial intelligence to ana-
lyze data and form a better understanding of adversary capabilities
and intentions.

Second, new space architectures are needed. They use a combina-
tion of distribution, proliferation, and diversification of orbits.
These new architectures do not necessarily need to replace legacy
architectures, but rather should be used to supplement and diver-
sify existing space capabilities.

Third, non-kinetic active defenses such as onboard jamming and
lasing systems are needed to protect high-value satellites from Kki-
netic attacks. DOD [Department of Defense] should also explore a
physical seizure capability that can grab uncooperative satellites
that pose a threat to critical military capabilities or the space envi-
ronment itself.

And, fourth, new options should be considered to improve DOD’s
integration with commercial space operators, such as creating a
program like the Civil Reserve Air Fleet with commercial space
companies.

Progress is being made in some but not all of these areas. Invest-
ments in space defenses are especially important now because the
U.S. military is in the process of modernizing many of its key sat-
ellite constellations. The decisions made over the coming months
and years about what types of space architectures to build, and
which defenses to incorporate, will have repercussions for the life
of these systems.

Thank you, and I look forward to your questions.

[The prepared statement of Mr. Harrison can be found in the Ap-
pendix on page 62.]

Mr. CooOPER. Thank you so much, Mr. Harrison.

And now we will hear from Mr. Morrison.

STATEMENT OF TIM MORRISON, SENIOR FELLOW,
HUDSON INSTITUTE

Mr. MORRISON. Sorry about that.

Chairman Cooper, Ranking Member Turner, members of the sub-
committee, thank you for the invitation to testify today and for
holding a public hearing on this most important topic. I would like
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to recap a few important points from my prepared statement,
which I submitted yesterday.

There is an arms race underway. Today the U.S. is sitting on the
sidelines.

I would never try to sit in your shoes, Madelyn.

We have long known about Russia’s reliance on its nuclear
forces. Russia is a failing state, a declining power. To paraphrase
former Senator John McCain, Russia is a Mafia-run gas station
with nuclear weapons. Its nuclear forces are just another example
of Putin’s need to cheaply create relevance for a formerly great
power he is steering into the ground at an increasing rate of speed.

More recently, the activities of the Chinese Communist Party, in-
cluding with respect to its nuclear forces, have become increasingly
alarming. The People’s Republic of China has been growing its nu-
clear forces behind what the then-Special Presidential Envoy for
Arms Control, Ambassador Marshall Billingslea, called The Great
Wall of Secrecy.

That General Secretary Xi Jinping would do this should not be
surprising. It has been clear since he took power in 2012 that he
was a Chinese leader who was done with the practice of previous
Chinese Party leadership to “hide and bide.” General Secretary Xi
promises the “eventual demise of capitalism.” He promises that
Chinese socialism will “win the initiative and have the dominant
position.”

This is not a promise of peaceful coexistence between competing
world views. We have not heard such rhetoric since Soviet First
Secretary Nikita Khrushchev warned the West, “We will bury you.”

With respect to Russia’s nuclear program, a decade after New
START was ratified, Russia’s accomplishment was clear: Putin had
managed to exempt from arms control the bulk of his nuclear mod-
ernization program. Then-Secretary of State Pompeo stated, and I
quote, “Only 45 percent of Russia’s nuclear arsenal is subject to nu-
merical limits. Meanwhile, that agreement restricts 92 percent of
America’s arsenal.”

It is the simple fact that virtually every nuclear weapons deliv-
ery vehicle the U.S. can deploy, and every type of nuclear weapon
we deploy is limited by arms control. That simply is not the case
with the Russian Federation.

We have recently seen the Biden administration pursue the 5-
year extension of the New START Treaty. We have locked in these
Russian advantages for 5 more years.

Now, Secretary—excuse me, now-Secretary of Defense Lloyd Aus-
tin stated to the Senate Armed Services Committee, “I agree that
nuclear deterrence is the department’s highest priority mission,
and that updating and overhauling our nation’s nuclear forces is a
critical national security priority.” He joins a long line of our na-
tion’s senior national security leaders, military and civilian, who
have stated that nuclear deterrence is the top priority for the De-
partment of Defense.

What this subcommittee should do to counter the aforementioned
threats is recommit to the bipartisan Obama-Trump nuclear mod-
ernization program. This bipartisan plan means modernizing the
complementary three-legged stool of nuclear weapons delivery sys-
tems. I would be surprised if anyone in this room owns a car as
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old as any one of these delivery systems, all of which are beyond
their design life.

A classic 1964 Ford Mustang would be the exception to the rule,
and I would be quite jealous, but I doubt that is the car you depend
on. Also, that 1964 Mustang is probably younger than some of the
B-52s we operate today.

This bipartisan modernization program also includes Manhattan
Project era complex nuclear weapons production facilities. A mod-
ernized plutonium pit production and uranium manufacturing ca-
pability were integral elements of the bipartisan Obama-Trump nu-
clear deterrent modernization program. I urge you to continue to
support this bipartisan national security policy.

Thank you for the opportunity to testify today. And happy birth-
day, Maria.

[The prepared statement of Mr. Morrison can be found in the Ap-
pendix on page 74.]

Mr. TURNER. Mr. Chairman, could we take a moment so they
could figure out the microphones for a moment and address it?

Mr. COOPER. Sure.

Mr. TURNER. Thank you.

Mr. CoOPER. You upstaged me. I didn’t know it was Maria’s
birthday today. That’s a significant national security event.
[Laughter.]

[Pause.]

Mr. CooPER. We will now move to member questions. I am going
to restrain myself and just ask one. But before I do that, I would
like to ask unanimous consent that the ranking member of the full
committee, when he joins us, Mr. Rogers, will be able to be inserted
into the lineup here because we have a long list of folks who want
to ask questions already.

So, without objection, so ordered.

I would like to ask Ms. Creedon, you make a couple of very sa-
lient points in your testimony. One, that for the last 25 years vir-
tually every expectation that U.S. policymakers have had regarding
China has led to disappointment in terms of their refusal to join
the world order. And then you point out that somehow we must fig-
ure out a way to compete with China without isolating it.

And I am wondering, in your testimony I think you refer to the
need to have a whole-of-government approach, things like that.
And it reminds me that we have enough difficulty here even having
interagency approach, must less a whole-of-government approach.
And China doesn’t always succeed, but they try to pull off whole-
of-society approaches which, at least since World War II, has been
extremely difficult for us to pull off.

So, are we at a systematic disadvantage when it comes to these
mega-challenges vis-a-vis a state capitalist system like the Chinese
one?

Ms. CREEDON. Fundamentally, I would say no. But I think where
we might have a disadvantage is we just haven’t exercised the
whole-of-government approach in a meaningful and consistent way.
I think we are getting a little bit better. But, as the new adminis-
tration begins to conduct its various reviews, it at least has said
that it wants to do a more holistic review.
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So, even though there will be, in my mind, chapters, if you will,
on space, and nuclear, and all the other things that line up in a
national defense or national security strategy, the thinking is that
these will be substantially less stovepiped and that we will also
look at how our other tools of government, so, diplomatic, including
sanctions, but other diplomatic will also come into play.

So, we're not at a fundamental disadvantage, but we are going
to have to learn, I think, how to do better on the whole-of-govern-
ment approach.

Mr. CoOPER. Thank you.

I will now turn to the ranking member, Mr. Turner.

Mr. TURNER. Thank you. I want to note to our virtual partici-
pants, I will be getting to you. I don’t want to show that I am hav-
ing a preference for those who are here, but my preference is actu-
ally I have two lawyers here, and so we’ll be getting to you guys
in just a minute.

Ms. Creedon, first off, thank you for your service. You read your
resumé and it is extraordinary in the amount of both your exper-
tise and the service in which you have provided. Thank you for
that. So, and your continued contribution to the dialog and discus-
sion is incredibly important as a result of that wealth of knowledge
that you have.

You said something in your opening presentation I would like for
you to return to and elaborate for a moment. And you said we need
to work—as you were giving us a numerical list of what we should
be doing—you said we need to work with our allies.

I want to tell you something anecdotal and then I want to ask
for your advice on it.

So, you would be familiar with the RAND [Corporation] study
when i1t came out and looked at the Baltics, and said that basically
they are not defendable and it could result in nuclear war and/or
loss if Russia should take actions against them. I had some parlia-
mentarians from NATO [North Atlantic Treaty Organization] allies
together at the Library of Congress where we did a tabletop exer-
cise with RAND.

And I was so surprised at how little the parliamentarians knew
about their own neighborhood. They did not know what was there.
So many times, as the chairman has made the point when he
opened this hearing, we are reticent to tell the story of what the
adversaries are doing, so much so that our allies even are unin-
formed.

Ms. Creedon, what could we do, what should we do to make cer-
tCa}iln t%at our allies know what the real threat is from Russia and

ina?

Ms. CREEDON. First, thank you very much, Mr. Turner for those
kind words. As you well know, these topics are quite near and dear
to my heart.

So, one of the things that I have always thought interesting is
General Raymond, who is the first commander of the new U.S.
Space Command, for many years has said that we suffer from ex-
tensive over-classification of almost everything. It is certainly true
in space, and it is true in things nuclear.

It is a delicate balance as to how we protect secrets that need
to be protected, and yet at the same time convey both what our ad-
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versaries are doing and what we have the capabilities to do in re-
sponse.

That said, there is a tremendous amount of information that is
publicly available. And we just need to have those discussions pub-
licly. So, not only is the recommendation to work with allies, but
the other rec—one of the other recommendations is to do things
more publicly: have hearings like this, have the administration
comment more publicly on their thinking, have them meet with
various groups, and think tanks, and academics. But somehow we
have to get this understanding more in the public domain.

I know we ignored it for many, many years, but it has changed.
And it has changed remarkably in really the last 10 years. So, I
know we always talk about sort of the end of the Cold War, and
that is all well and good. But we are in something that it is not
a new Cold War, it is not a post-Cold War, it is its own thing, and
it is really different from where we have been before. And having
those discussions about what it is, is really important.

So, I totally support this hearing and anything that this commit-
tee can do.

Mr. TURNER. Thank you. Well, with the fall of Crimea it is a hot
war, not a cold war.

Mr. Morrison, with both China and Russia developing hyper-
sonics; with Russia doing their tests on Skyfall, their nuclear-pow-
ered, orbiting missile; with Poseidon, with their development of a
underwater, unmanned, pop-up nuclear weapon, you see in their
portfolio and in China’s portfolio an attempt at the element of sur-
prise. Well, surprise tends to bend itself toward first strike. First
strike bends itself to instability. And it certainly gets us past the
issue of deterrence.

As you look to what our adversaries are currently doing, do you
worry about the United States having vulnerability of our adver-
saries attacking us without warning, and without there being an
ongoing conflict when you cast that in light of the capabilities that
they are seeking?

Mr. MORRISON. Congressman, thank you. I do, but maybe not in
the same way as, as some others.

I think we, we talk about modernizing the triad. We talk about
modernizing the production and infrastructure of the NNSA [Na-
tional Nuclear Security Administration]. The nuclear command and
control system is an urgent priority to make sure that the Presi-
dent always maintains his positive control of our nuclear force so
that you maintain both the assured first-strike capability, if need-
ed, but also an assured second strike. That is the advantage of the
complementariness of the triad, the large ICBM force that would
take a significant incoming strike to try to, to try to knock out.

And I think this is also where you have to look at some of the
proposals that have been offered that could risk upsetting the cur-
rent stability that exists between the U.S. and Russia, the U.S. and
China, at some point maybe the U.S. versus Russia and China to-
gether. And that is ideas like no first use, like de-alerting. These
are ideas that risk upsetting stability by giving an adversary an
idea that maybe they could go first and succeed in preventing a
second strike.
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And I think we have to be very careful about some of these nice-
sounding ideas that could actually wind up creating some pretty
grave consequences that weren’t intended.

Mr. TURNER. So, you would say that the modernization that we
have undertaken is absolutely essential in order to avoid that vul-
nerability?

Mr. MORRISON. Sir, more—yes. And more important than my
opinion is the opinion of the current Secretary of Defense, the last
four Secretaries of Defense of both administrations, the current
Chairman of the Joint Chiefs, the recent Chairman of the Joint
Chiefs, the serious national security consensus that exists among
Republican officials and Democrat officials, this program is impor-
tant and must be preserved.

Mr. TURNER. General Kehler, you have an unbelievable legacy of
working on actual plans to defend the United States, looking at
what our adversaries might do, and looking to the needs of mod-
ernization. Let’s go back, let’s go back 10 years from now and then
take a look forward as to what you see.

Would you have been surprised that we are where we are? Would
you be surprised that modernization had not yet happened? And
would you have been surprised by the moves that our adversaries
hlave ;nade? Or, do you think that the signals have been there all
along?

General KEHLER. Congressman, I think the signals have been
there for quite some time. I think we went through a time period
in the United States where we were distracted from this set of
issues. And I think that showed. It showed in, I think, in a reduc-
tion in confidence in the people who are in the nuclear forces that
resulted in some very unfortunate issues of discipline and those
kind of things that we had to deal with.

But most importantly, I think we were a little bit like the 5-year-
old soccer players who all run to the ball. And it is understandable
why we did that. But the ball that was thrown onto the field on
9/11 of 2001 diverted us in a pathway for well over a decade.

And so, I think for a while it was very difficult for some of us
to continue to be that kid banging the highchair with a spoon and
saying, but look, these other things are going on. There’s a stra-
tegic set of issues here that the country needs to be mindful of.

And even while I certainly supported the focus that we had to
put on that single issue about counterterrorism and those matters
that, by the way, still haven’t gone away either, there still has to
be a balancing act done here. But we took a holiday, I believe, from
looking at these matters for far too long. And I think that holiday
is over.

It doesn’t surprise me that Russia and China have progressed. It
disappoints me a little bit that we are still having somewhat of
maybe an argument/conversation about what we should do about
it. I think, like you have heard my colleagues say, there was a bi-
partisan agreement about how to go forward. I do think that some
of those priorities have shifted. I think that we need to pay far
more attention than we were giving lip service to for nuclear com-
mand, control, and communications. I think that has certainly
risen, in my view, given the cyber threats and some other things
that we are now facing.
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So, I guess I am a little surprised by the way the cyber threat
has unfolded, the pace with which and the boldness that Russia
and China have been using to employ cyber capabilities. But it is
time for us to stop discussing what we should do next and go do
it. And I think that that will be a big disappointment to me and
I think a threat to the country if we don’t.

Mr. TURNER. I yield back. Thank you.

Mr. CooPER. Thank you, Mr. Turner.

Before we proceed to member questioning, I would like to urge
our colleagues, at least in my opinion, when we use the term “mod-
ernization” for our nuclear weapons that leads to the possibility of
false equivalency, like we are modernizing, Russians are modern-
izing. But it is a qualitative and quantitative difference of incred-
ible magnitude.

So often we are, as the members know, using life extension pro-
grams which really is kind of the weakest form of modernization.
We are doing no new testing. We are not even sure if these other
nations, as Mr. Morrison points out in his testimony, are even com-
plying with the Nuclear Test Ban Treaty or the chemical weapons
treaties. And here we are putting our weapons on Geritol and En-
sure, trying to let them eke out a few more years. That is the
weakest form of modernization.

So I just think, as we consider this, we are doing, like, the min-
imum possible to keep what we had, you know, many decades ago.
These other nations, when you mention words like “Skyfall,” we
know what that means, but to have orbiting nuclear weapons, or
nuclear airplanes with nuclear weapons, like, forever, and even ap-
proaching us from the south, to have perpetual nuclear torpedoes,
these are unthinkable sorts of things. So, we are not even ap-
proaching that level of devilment. So, we have to keep things in
perspective.

The first question would be to Mr. Langevin, who is with us on
Webex.

Mr. LANGEVIN. Very good. Can you hear me, Mr. Chairman?

Mr. COOPER. Yes, sir.

Mr. LANGEVIN. Very good. Well, good afternoon. Thank you, Mr.
Chairman, and good afternoon. Thank you to our witnesses here
today, in particular General Kehler. Great to see you again. And
thank you all for your testimony. I particularly enjoyed that last
exchange there with General Kehler with respect to the questions
from Mr. Turner.

If I could, I will start with Mr. Morrison. As you know, automa-
tion in the NC3 [nuclear command, control, and communications]
systems is not new. Yet, new Al [artificial intelligence] techniques
could accelerate decision-making or dangerously lead to false
positives. Are China and Russia integrating deep learning and
other AI tools? And should the U.S. integrate deep learning and
other Al tools into its nuclear systems? And what are the unique
risks that policymakers should consider?

Mr. MORRISON. Congressman, thank you very much. So, based on
public reporting there is evidence to show that Russia, for example,
has automated nuclear command and control systems, the so-called
Dead Hand or Perimeter system. You could find references to this
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in General Ashley’s statement that has been referenced here a cou-
ple times from his May 2019 speech to the Hudson Institute.

China has set out to undertake a significant artificial intelligence
program to displace the U.S. as the world’s leader in artificial intel-
ligence. I am not aware of public reporting about how they are
using their artificial intelligence capabilities, but I think it is safe
t(i assume that they will include them across their military com-
plex.

And for the U.S., there is automation at various levels of our sys-
tem, primarily early warning. But we always keep the man in the
loop and the President always has positive control of nuclear weap-
ons. And that is the way it should be.

Mr. LANGEVIN. Thank you. If I could, the next question, for Gen-
eral Kehler, the People’s Liberation Army considers cyber capabili-
ties to be an integral part of strategic and nuclear deterrence. They
could use cyber strikes on military or economic targets to intimi-
date and deter future action, or they could constrain adversaries’
response options by hitting communications systems.

General Kehler, do we expect our nation’s NC3 infrastructure to
be one of these targets in the deterrence phase? And how could
compromises to non-NC3 systems potentially distort decision-mak-
ing by lowering trust in the NC3 proper, even if those systems are
not, in fact, compromised?

General KEHLER. Congressman, good to see you again as well,
and thanks for the question. I am very concerned about the cyber
threat that has grown, really, in significant ways. And we see that
demonstrated often. Unfortunately, we see it demonstrated from
nation-states and from other sophisticated actors, criminals and
others. I do think that certainly our critical nuclear command and
control will be a target. We expect that it would be a kinetic target;
we expect it would be a nuclear target; there is no reason to expect
it would not be a cyber target, particularly in advance of any kind
of other activity.

I have long believed that if we ever get into a conflict with a
China or a Russia, that that conflict will begin in cyberspace and
may not go kinetic for quite some time. I think space and cyber-
space will be early areas of conflict in some future war.

And it leads to, as we think about modernizing our nuclear com-
mand and control system and we recognize that in the future it is
going to be very hard to determine what networks serve what
pieces of our military establishment, cloud operations and other
things, I think drawing a bright line around that in the future is
going to be increasingly difficult to do.

I think there are some things we could always point to and say
that is clearly part of our nuclear command and control and we
have special sensitivity about that. But I think that for us to try
to differentiate, if you will, in the future is going to be very difficult
to do.

I am told by cyber experts that some of the ways that we can
retain confidence in our systems as we go forward is to share sys-
tems, that we have resilient pathways, and that it will be difficult
for an adversary to determine where to attack.

So, I think that our notions in the past about drawing a line
around those things that are related to nuclear command and con-
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trol, particularly saying those 5 things, or 6 things, or 12 things,
whatever it is, are part of our nuclear thin line, I think that as we
share the capabilities that commercial space brings to the fight, for
example, as they are being made part of the architectures that we
use for resilience, I think this is going to be a tougher problem for
us to try to address.

Mr. LANGEVIN. Very good. Thank you for that answer. I appre-
ciate that. Thanks again for your service to the nation, General.

With that, Mr. Chairman, my time has expired, so I yield back.

Mr. CoOPER. Thank you, Mr. Langevin.

Mr. Wilson.

Mr. WiLsoON. Thank you, Mr. Chairman. And we have our sym-
pathy to you, Mr. Chairman, on the loss of your wife Martha. And
you are both so well thought of here in Congress. God bless you.

Mr. COOPER. You are very kind. Thank you.

Mr. WILSON. And we appreciate very much the witnesses here
today, your insight. Dr. Creedon, congratulations on your years of
dedicated service to our nuclear security enterprise, including your
recent tenure as the principal deputy administrator at the National
Nuclear Security Administration.

Most U.S. nuclear systems have been extended far beyond their
intended life cycles and require significant, consistent investment
over the next two decades to maintain the expert workforce and the
necessary facilities to sustain them, while we lose more critical ca-
pabilities. For example, the United States is the only nuclear weap-
ons state that cannot currently develop a plutonium pit for deploy-
ment.

This committee sought to address this in the bipartisan fiscal
year 2021 NDAA [National Defense Authorization Act] by directing
the modernization of our plutonium pits, including production of 80
pits per year at 2 sites by 2030.

My question: How does our uncertain funding cycle threaten the
credibility of our nuclear deterrence against Russia and China, who
are building or updating their own triads? Where should our mod-
ernization priorities be focused, both in the short term and the long
term?

Ms. CREEDON. Thank you very much, sir, for the kind words and
also for the question.

I do think this is incredibly important. One of the things that I
mentioned in my opening statement was there is a very stark con-
trast between Russia, which has prioritized its nuclear moderniza-
tion, and the U.S., which has significant debates every year about
whether the nuclear modernization should move forward.

But, fundamental to any modernization is the infrastructure and
also the people. And particularly challenging is the infrastructure
at the NNSA, the National Nuclear Security Administration. The
science infrastructure is in pretty good shape, but we can’t keep
our—we can’t take our eyes off that ball. We have to continue to
support the science that underpins our ability to modernize and to
make changes, which are going to be inevitable in the future.

But, most importantly, the production complex has really suf-
fered from many years of neglect. There are some significant ad-
vances. There is a new uranium storage facility. The uranium proc-
essing facility is well underway; it is on schedule and on budget.
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Knock on wood that it stays that way. But we do not have the abil-
ity to make plutonium pits. This is a key element of modernization.
Even the life extension programs are going to require new pits,
newly manufactured pits, and we have to get on with this.

Now, I know there is lots of debate about how many we need and
where we build them and all that. Let’s have that debate. But we
trl'uly have to get on with modernizing this infrastructure at all lev-
els.

Mr. WiLsON. Thank you very much, Doctor. And thank you for
your promoting that very positive statement.

And, Mr. Morrison, thank you for your 17 years of service on
Capitol Hill, including as the staff director of this very subcommit-
tee. You have made a very positive difference.

In regard to arms control, China’s lack of transparency on its nu-
clear policies, disposition, and development of hypersonic nuclear
systems indicates it is moving away from its longstanding minimal-
ist force structure in a direction that undermines regional and glob-
al instability.

Based on China’s recent nuclear modernization and preparations
to operate its test site year-round, how accurate is the assessment
of their nuclear ambitions? Given that trust is a precondition of
any nuclear arms treaty, how is the outlook for reasonable, verifi-
able nuclear arms control with China, given their lack of transpar-
ency?

Mr. MORRISON. Congressman Wilson, thank you for your kind
words. Yeah, I agree that these are very difficult circumstances.
The Chinese—transparency is anathema to the Chinese Com-
munist Party’s hold on power. And so, you know, that, I think, was
one of the things that the previous administration was trying to ac-
complish by bringing China into the discussion as soon as possible.
And it wasn’t about bringing China into the New START Treaty,
it was about bringing China to the table. They want to be a big
boy. Big boys do what serious powers do; they negotiate arms con-
trol, they adhere to their Article 6 obligations under the Non-Pro-
liferation Treaty.

And one of my concerns is the extent to which China views the
extension of New START as a 5-year reprieve for their inclusion in
arms control. And I will just—I will leave it at that.

Mr. WILSON. Appreciate your insight. Thank you.

I yield back.

Mr. CooOPER. Thank you. The gentleman’s time has expired.

Mr. Garamendi.

Mr. GARAMENDI. Mr. Chairman, thank you for this extremely im-
portant hearing and for the testimony that has been presented, as
well as the comments of my colleagues.

Stepping back from all of this for just a moment, we are really,
it seems to me, talking about a new and refurbished bomb, some
by us and some by our adversaries; new delivery systems which are
designed to not be observed; an increased dependence on space,
which is increasingly vulnerable; and overarching cyber. It appears
from the testimony that both Russia and China are busily address-
ing all of these issues, as are we.

Now, we can argue whether we are ahead or behind or equal, or
whatever, but it seems to me that we are in the midst not of the
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first quarter, but certainly towards the end of the first half of a
new nuclear arms race. It has been going on for at least a decade,
maybe longer.

So, what to do? Build new bombs? Create more sophisticated,
unobservable delivery systems? Figure out how to defend ourselves
in space or to attack others in space? And, of course, overarching,
which nobody has yet figured out, how to be cyber secure?

My question to the four witnesses: Is it time to do what Reagan
did, and Bush 1 and Bush 2, and Clinton, and Obama? Is it time
for us to engage fully in arms control negotiations on all of these
issues, on the delivery systems, on space, on cyber, and on the
bombs themselves?

Let’s start with Ms. Creedon.

Ms. CREEDON. So, the simple answer to that is yes. But we have
to do this from a basis of strength. And I think we also have to
do it from a basis of knowledge. And we have to do it from a basis
of willing to have serious discussions.

In so many of these discussions we tend to take issues off the
table peremptorily. I think we really need to listen to what is driv-
ing Russia, China, others, into their nuclear modernization, and
have real discussions about what the threats are to them that they
perceive. And, conversely, we need to have discussions about what
the threats are to us that we perceive.

And it isn’t just the three of us. Somewhere along the line we
also have to bring in everybody else. We have to bring in India and
Pakistan and North Korea, and even the U.K. [United Kingdom]
and France, and figure out, you know, how we truly engage in
some sort of multinational arms control, if possible. But, in the
meantime, we really have to talk to Russia first, because between
the two of us we still have the bulk of the nuclear weapons.

Mr. GARAMENDI. Thank you.

General Kehler.

General KEHLER. Congressman, thank you. I agree, and I favor
talking to Russia and China and others. But I also think that we
have to—we are not in equal starting points right now. And I think
we have got to commit ourselves to an upgrade and a moderniza-
tion of our own deterrent.

I think that there are some things—and you mentioned President
Reagan. I was a young officer when President Reagan was pro-
posing his strategic modernization program and a way to deal with
the Russians, et cetera. And in those calculations what I recall was
that the idea was that the United States should deal from a posi-
tion, if not equality or strength, certainly not in a position where
we were starting behind. And I think that we have deferred our
modernization to the extent that if President Putin says that 82
percent of his triad is modern weapons, and ours is not, I don’t
think that is a good place for us to be negotiating from.

So I would encourage us, I think we can do more than one thing
at a time. I don’t think it is either modernize or talk; I think that
we can do both of these things. But I think that we need to proceed
in a way that, in fact, puts our deterrent in the place that it needs
to be. Because, at the end of the day, this is really about deter-
rence. We don’t want to fight a war with Russia. We don’t want to
fight a war with China. We don’t want to fight a war with anyone.
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And our deterrent has successfully prevented that for now 70-some
years.

Mr. GARAMENDI. Excuse me, General. You don’t have a clock in
front of you; I have a clock in front of me, and we are out of time.

So, I will yield back, but first say that your answer is how we
perpetuate an arms race: we will negotiate when we are at least
as strong, if not stronger.

I yield back.

Mr. CooPER. Thank you, Mr. Garamendi. I appreciate your sensi-
tivity to the time.

Now we need a drum roll because Doug Lamborn has made it of-
ficially on the committee. And that means that he is no longer the
dead last questioner. He is claiming his rightful place according to
arrival at the committee.

So, Mr. Lamborn.

Mr. LAMBORN. Well, thank you, Mr. Chairman. And it is an
honor to be here. And these are critical issues.

Mr. Harrison, I am just going to jump right in and talk about
an issue that is, unfortunately, becoming divisive, and we have got
to work through it. You have been outspoken and critical of the Air
Force’s decision to move SPACECOM [United States Space Com-
mand] to Huntsville, Alabama. You said, “It reeks of being politi-
cally motivated.” You said that you don’t see how relocating the
headquarters, building new facilities, and moving all those people
improves our national security and space capabilities. And you said
it will be a colossal waste of money. Why do you believe this deci-
sion adversely impacts and delays our national security?

Mr. HARRISON. Thank you, Representative Lamborn. And, yes, I
believe that is not a wise decision. I don’t think that they should
have engaged in a basing analysis to begin with.

The job of U.S. Space Command, the core function, which used
to be part of U.S. Strategic Command, has always been done out
of Colorado, out of the Colorado Springs area. I don’t see any rea-
son why it needs to move. Will some of the facilities in Colorado
Springs possibly need to be expanded and be upgraded over time?
Absolutely. But I think it is important that we provide stability
and continuity for the workforce of civilian employees that perform
this important mission, and have done so for many years, for the
military service members who support this mission, and for all of
the private sector companies that support Space Command oper-
ations that are located out in the Colorado area. I just don’t see
any reason why we should be moving it at this time.

Building a new headquarters essentially out of scratch in Hunts-
ville, Alabama, is going to cost, you know, upwards of possibly a
billion dollars, similar to what the new headquarters at U.S. Stra-
tegic Command cost. And so I just think that that is an unforced
error.

The way that it was announced, just before the previous adminis-
tration left office, you know, the optics of that are not good. If this
was a credible, you know, decision that was arrived at purely by
the merits, without political influence, they could have easily hand-
ed that decision over, and a week later the new administration
could have reviewed it and made the announcement. But that is
not what happened. So I think it is unfortunate timing, and I think
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it has, you know, created a distraction, quite frankly, for U.S.
Space Command.

Mr. LAMBORN. Mr. Harrison, building on your answer, if right
now the command people and the warfighters are working side-by-
side to get the job done, does it help things operationally to split
them apart and put one 1,000 miles away from the other?

Mr. HARRISON. Well, I think it is, you know, very valuable right
now that, you know, the commander of Space Command is co-
located with the Space Force’s Space Operations Center, the SPOC.
You know, that is a critical alignment that we need to have to
make sure that we can operate and have, you know, insight and
visibility in what is going on in the space domain in a crisis situa-
tion.

I think, you know, if they split those two functions apart geo-
graphically, that would be a big mistake and it could potentially
degrade our space capabilities in the future.

Mr. LAMBORN. Okay, thank you. Changing gears, Mr. Morrison,
our allies are more concerned about our lagging modernization ef-
forts than some of the arms control folks seem to be. How are our
allies viewing the dynamics of Russia and Chinese modernization
versus our deferring modernization to try to, some people say, re-
duce provocation and save money?

Mr. MORRISON. Congressman, warily. They watch these debates.
They hear the nation’s senior military and civilian leaders come up
here year after year and talk about programs needing to be accom-
plished, programs needing to be accomplished by certain dates or
capabilities will be lost. And they see us miss those dates and they
begin to ask how confident can we be in the continuation of the ex-
tended deterrent umbrella that we have extended over them for
years and decades.

And, for some of these countries, they have a choice. They have
a capability to go nuclear if they choose. We have to keep them as-
sured that that is not a decision that they ultimately have to make.

Mr. LAMBORN. Thank you.

Mr. Chairman, I yield back.

Mr. COOPER. Thank you.

Mr. Carbajal.

Mr. CARBAJAL. Thank you, Mr. Chairman. The global space in-
dustry is expected to generate revenue of more than $1 trillion by
2040, up from $350 billion currently. While the United States his-
torically has been a leader in space, and continues to be, China is
rapidly growing its space industry and has been aggressively cap-
turing space services market share in developing nations and at-
tracting international partners that are allied with the United
States.

General Kehler, what are the national security implications as
China continues to grow its space industry and develop these inter-
national partnerships? And, certainly, other witnesses can chime
in, as well, afterwards.

General KEHLER. Congressman, those are significant implications
for our national security. I think today I would still offer that our
space capabilities are the leading space capabilities, particularly
national security. And I think our commercial industry has done
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amazing, amazing things related to space, whether it’s a SpaceX
[audio interference].

So I wouldn’t trade where we stand today as the United States.
I wouldn’t trade with what we’re doing in orbit, as well. I think our
capabilities are pretty significant. But, I think that the risk is that
that goes away behind a determined effort, by the Chinese in par-
ticular, to take our place. And I think that is their grand global
strategy, that they want to take the place of the United States as
the world’s leading superpower and the superpower that people
should turn to. And space is one of those critical areas where they
are trying to do that.

Mr. CARBAJAL. Thank you. Any other witness?

Mr. HARRISON. If I could comment, as well. I think that, you
know, while China is definitely making advances in their space ca-
pabilities, you know, as General Kehler said, I wouldn’t want to
change places with them. I think what is more concerning, though,
is that China is making advances in its counterspace weapons fast-
er than we are making advances in our defenses against those
counterspace weapons.

And so, in that respect, they are closing the gap because we have
vulnerabilities that we are not addressing quickly enough. And I
think ultimately, you know, that is a trend that we have to reverse.

Mr. CARBAJAL. Thank you. Mr. Harrison, does the United States
have a sufficient whole-of-government strategy to ensure space su-
periority in the next decade?

Mr. HARRISON. I think we have the beginnings of a whole-of-gov-
ernment space strategy in the National Security Space Strategy,
but I think its progress towards, you know, achieving that has been
slow and uneven. And so I think it is something that requires the
continued focus of the new administration to make sure that they
don’t let, you know, different government departments and agen-
cies start to go in different directions.

So, I think it requires ongoing, close coordination among the De-
partment of Defense, the intelligence community, the State Depart-
ment, NASA [National Aeronautics and Space Administration], and
the Department of Commerce, in particular. And, you know, I think
one of the areas where we could do better as a whole-of-government
approach is in trying to reach internal agreement within the U.S.
Government about norms of behavior in space. What type of con-
duct, what type of activities do we think are okay, acceptable, and
what do we think is unacceptable?

And until we can reach an internal agreement on what we think
is unacceptable and should be banned, we are not going to have
any hope of progress reaching broader international agreements,
even with our allies and partners, to start to establish a consensus
about norms of behavior in space.

Mr. CARBAJAL. Thank you.

General KEHLER. Congressman, if I could add just one comment
to this, I would agree. I think the answer to your question is: not
yet. There are lots of ingredients out there. This is like a recipe to
produce something that is an end food product. The ingredients are
there; the question is whether or not we can pull all those pieces
together to make that sort of a comprehensive space capability that
we know we need to have for the future.
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Mr. CARBAJAL. Thank you. I am going to truncate my last ques-
tion. How should we go about engaging China? Should the United
States engage China? And what incentives would be most useful in
beginning those discussions?

Actually, I am out of time. And due to respecting of our time, I
am going to yield my time. And if I could get those answers sub-
mitted for the record, that would be great.

[The information referred to can be found in the Appendix on
page 91.]

Mr. CooPER. Without objection, those questions will be submitted
for the record. Any member is entitled to submit written questions
to the witnesses.

I would like to thank the vice chair, the new vice chair of the
committee, Mr. Carbajal. I appreciate your deference to the chair
and to the clock.

Mr. CARBAJAL. Thank you, Mr. Chair.

Mr. CooPER. These are excellent qualities in a vice chair. Excel-
lent. That is right, the clock rules all.

Mr. CARBAJAL. Thank you, Mr. Chairman.

Mr. COOPER. Mr. DesdJarlais.

Dr. DEsJARLAIS. Thank you, Mr. Chairman. I will start with Mr.
Morrison. If we have time, I may have others comment, as well.

I think it is clear from your statement that you are no big fan
of the decision to extend the New START Treaty, but it looks like
that is what we are dealing with through the next 5 years. And so,
I will try to weave this maybe two questions into one.

What would a more prudent arms control framework look like?
But I also want you to touch as heavily as you can on Russia and
China’s penchants, it seems, for low-yield nuclear weapons and
what that means to the United States. How might these weapons
be deployed, such as the DF-26 in China, or other weapons that
Russia has developed? And what does that mean for the U.S. and
its allies? And what should we be doing about it?

Mr. MORRISON. So, Congressman, you are correct. I was not a fan
of the decision to extend the New START Treaty for 5 years. I
thought it gave up leverage that the Biden administration had to
try to negotiate a better deal or a more comprehensive deal.

I mentioned in my statement Secretary Pompeo’s comment about
how much of our stockpile is limited by arms control versus how
much of the Russian stockpile. I think the Biden administration
should have taken some time, should have picked up where the
previous administration had left off and pursued a shorter-term ex-
tension and not given up that leverage. Because I think we are at
a point now where, you know, Russian leaders have already talked
about they—you know, we blinked and they won in the decision to
extend. And we have nothing to give up now to bring the Russians
back to the table before 2026. So I think they are just going to sit
back and they are going to wait to see what we offer. And I think
that was a mistake.

But could I ask you, sir, to repeat your second question? I want
to make sure I get it right.

Dr. DESJARLAIS. I just wanted you to talk a minute about how
you feel about what Russia and China have been doing in terms
of pursuit of low-yield nuclear weapons and developing weapons
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with dual capabilities in terms of delivery systems. You know,
China has the DF-26. How might these weapons be deployed and
what does it mean for the U.S. and our allies moving forward?

Mr. MORRISON. Congressman, thank you. I think it shows, to
some extent, an alarming shift in how the powers think about nu-
clear weapons. We think about nuclear weapons as a deterrent.
Russia clearly thinks about nuclear weapons as warfighting tools.
They have blurred the lines between the conventional and the nu-
clear threshold. And I fear that China may be following suit. It is
early to tell.

You know, we have narrowly responded by creating a more cred-
ible option for a President to choose to employ: the low-yield D-5,
which the previous administration deployed, largely at the urging
of the military to close a gap in deterrence. And I think one of the
things we have to look at: Are there other things that we need to
do, similarly, to send a message to the Russians and the Chinese
that we have a credible option to deter any of these lower-yield
weapons that they may choose to use?

For example, the previous administration proposed a sea-
launched cruise missile. That is an important option to keep on the
table, to keep in deployment as this new administration decides
how it might adjust our nuclear force and posture.

Dr. DESJARLAIS. Thanks. Do any of our other witnesses have any
comments, just overview on low-yield nuclear weapons and how
much that keeps you up at night?

General KEHLER. Congressman, I would only add that, again, the
objective is deterrence. And so I think in our declaratory policy we
need to continue to make it clear that we would choose to respond
to someone crossing the nuclear threshold in a way that may not
match what it is that they just did. And I think dissuading or de-
terring the use of nuclear weapons is about risks and costs. And
I think that we need to make it clear that there is no deterrent
sanctuary, if you will, for an adversary to operate in. And I think
you do that by deploying a similar capability in limited numbers,
and I also think we do that through the way we declare what our
policies would be.

Dr. DEsJARLATIS. Okay. My time is short. I would like to talk
more about that in the future, but appreciate all your attendance
and contributions today. I yield back.

Mr. CooPER. Thank you, Mr. DesdJarlais.

Now Mr. Panetta.

Mr. PANETTA. Thank you, Mr. Chairman. Appreciate this, appre-
ciate this hearing, appreciate being on the committee. Thank you
very much.

Mr. Morrison, welcome back. And let me kind of throw you a
softball, if I may. Obviously, Russia says that it has a 10-year state
armament plan to invest, what, 330, I think, billion—or million,
I'm sorry about that. Or a significant amount into advancing its de-
livery systems. But, you know, you quoted John McCain as calling
Russia a Mafia-run gas station. And the other day I read The Econ-
omist, they called it “an economic pygmy.”

In your opinion, will Russia be able to find the money to invest
and to field these types of delivery systems based on their domestic
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situation? Or are these statements just a distraction from its do-
mestic issues?

Mr. MORRISON. Congressman, thank you for the question. I guess
I will start by answering, judging by how much it cost me to fill
up my car last weekend, the price of oil is going up. That will take
a lot of stress off the Russian budget. But I think the Russians look
at their nuclear force—it is a cheap option. They can’t afford to
compete with a large conventional military. They are not having
enough babies. They can’t meet their conscription quotas. Nuclear
weapons are a cheap way for them to stay at the great power table.

Mr. PANETTA. Understood. Understood. So, obviously, with that
goal in mind, how will that impact the United States and NATO’s
missile defense architecture?

Mr. MORRISON. Well, sir, I don’t know whether the new adminis-
tration will undertake a ballistic missile defense review. The last
administration did. It largely chose to maintain the longtime Cold
War posture of not seeking to use our missile defense to deter a
Russian strategic attack. That is a choice that the new administra-
tion may or may not choose to make.

I think one of the things we have to understand is, as the North
Korean threat continues to develop, they talk about submarine-
launched ballistic missiles, any number of capabilities, as we con-
tinue to try to pace the North Korean capability, that capability
will begin to have an impact on China’s force and Russia’s force.

So, we are going to have to come to a conclusion here of how do
we expect to continue to have this idea of a missile defense capa-
bility that is only capable against a North Korean or an Iranian
threat, but not a Russian or a Chinese threat? It is not going to
be tenable as the North Korean threat continues to develop and the
Iranian threat develops.

Mr. PANETTA. Understood. Thank you. Moving on. General
Kehler, in regards to our command and control system, obviously,
you mentioned earlier about some of the cyber risks and threats
that it can pose to our command and control system that allows our
President to have unilateral authority. And, in 2017, you also men-
tioned in front of the Senate Foreign Relations Committee that the
decision time for these types of decisions are much longer.

And I was wondering, based on the current environment today,
do you have any thoughts on how our nuclear command and con-
trol could be reformed to reduce these types of risks associated
with the President having unilateral authority?

General KEHLER. Well, sir, that is a little bit of an apples and
oranges question. So, let me try it this way.

First of all, the decision process, putting it in the hands to re-
lease nuclear weapons, and that authority in the hands of the na-
tion’s most senior elected official, I think is something that evolved
out of the Cold War. I think that was a national choice to do. I
think that is one of the hallmarks of our nuclear command and
control system. And I fully support that. I think that this is all
about positive control from the highest official, the highest civilian
official in the land.

I am confident in the current nuclear decision process and the
layers of safeguards that go with it. I am convinced that the deci-
sion process would come to a stop and no orders would be issued
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if there were legitimate issues of necessity or legality that arose.
And I understand the concerns that have been voiced by some
about how that authority string should work.

That is separate and distinct from the command and control sys-
tem that would support decision-making. There, I think it is impor-
tant for us to continue to bring that up to 21st century standards.
And I think that means that it has to become more resilient. And
there are ways, I am told by experts, to make it more resilient
against cyber threat. Not to put a moat around it, so to speak, a
figurative moat, and protect it from everything, but make sure that
it can respond with high confidence in the face of the threats that
are going to come along.

And one more point about decision time. I hope I didn’t say that
there was no longer a scenario that was time-urgent. What 1 hope
I said was there are a lot more scenarios today that we have to
consider for the use of nuclear weapons. And the most time-urgent,
bolt-from-the-blue attack that we worried about in the Cold War
may be the least likely of those, but it is not off the table.

Mr. PANETTA. Great. Thank you for the clarification and distinc-
tion. I am out of time. Thank you. I yield back.

Mr. CooPER. I thank the gentleman. I am assuming there is no
more member interest in continuing this hearing, although it has
been excellent.

Mr. WiLsoN. Mr. Chairman.

Mr. COOPER. Mr. Wilson.

Mr. WILSON. Mr. Wilson, one last question?

Mr. CooPER. Okay. Mr. Wilson.

Mr. WILSON. Hey, how fortunate we are to get Tim Morrison
here. We could ask him questions and he has to answer.

Nuclear stockpiles. The DIA [Defense Intelligence Agency] esti-
mates China’s total warhead stockpile to be in the low 200s. But
the then-DIA Director General Robert Ashley, in 2019, stated he
expected over the next decade China will likely at least double the
size of their nuclear stockpile. Admiral Charles Richard, com-
mander of the Strategic Forces Command, just last month publicly
wrote that he expected China’s nuclear weapons stockpile is ex-
pected to double, if not triple or quadruple, over the next decade.

What do these numbers tell us about China’s nuclear weapons
programs, its intention to expand their forces, and how should we
respond?

Mr. MORRISON. Congressman, thank you very much for the kind
words, and I appreciate it. You know, I think one of the issues here
is China is still a hard target. I think the chairman spoke at the
outset about just how often we have been disappointed when it
comes to China. I think we have to worry the extent to which some
of these predictions, which are being made at an unclassified level
and may have, you know, a different richness and depth to them
at a classified level, the extent to which these could also be wrong,
as we have been wrong about China for, I think the chairman cor-
rectly said, approximately 25 years.

You know, I think one of the points that General Ashley also
made in those remarks was General Secretary Xi had given direc-
tion for the Chinese military to become a first tier force by 2050.
Who are the first tier forces? The U.S., Russia has many thousands
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of nuclear weapons. And I think we have to ask ourselves not only
what happens if China gets to that level, but we are not just deter-
ring China, we are deterring Russia, as well. So we have to have
a stockpile sized to deter Russian misdeeds and Chinese misdeeds
at the same time.

And it is not our view of what it takes to deter them; it is what
deters the Chinese, it is what we can hold at risk that they don’t
want to lose. It is not always about what we think does the job.

Mr. WILSON. Thank you very much. And, again, Mr. Chairman,
I want to thank you. I agree with you about our concerns about
China. And I had such high hopes. My father served there with the
Flying Tigers, and he had such a deep affection for the people of
China and hopes for their future. So, thank you again for your ef-
forts.

Mr. CoOPER. Thank you, Mr. Wilson.

Now Mr. Garamendi would like the remaining two panelists to
be able to answer the question he had posed to all four panelists.
So, let’s let Mr. Garamendi tee it up.

Mr. GARAMENDI. The question was about arms control. Should
we pursue arms control negotiations?

Mr. COOPER. Should be Mr. Harrison.

Mr. GARAMENDI. I guess, Mr. Harrison, you are up and then fol-
lowed by Mr. Morrison, just the order of presentation.

Mr. HARRISON. Yes. Thank you, Representative Garamendi, for
the opportunity to answer this question. You know, when it comes
to space, I think arms control is not something that is easy to
verify, quite frankly. There are many disagreements over basic
terms and concepts and how they would apply to space.

We have seen this play out over the past decade or so at the
United Nations, with Russia and China proposing a treaty that,
you know, they say would prevent the placement of weapons in
space, but actually it would ban some types of space weapons but
not others. And the ones it would not ban are the things that they
have in very large numbers that can hold our space systems at
risk.

So I think, you know, a better approach in space is to actually
start small, in two ways. One, of course, is a one-sided vulner-
ability in space, you know, really invites aggression and is ulti-
mately destabilizing. So we need to address our vulnerabilities in
space and build better defenses and defensive capabilities.

The other thing we need to do is work to build consensus around
a set of norms of behavior in space. And we can start small: simple
things like, you know, responsible nations in space don’t, you know,
conduct anti-satellite tests that produce debris. You know, start
with some small measures like that and gradually build up.

And, you know, as General Kehler I have heard say many times
before, you know, norms of behavior in space are kind of like speed
limits: they don’t stop people from speeding; they just let you iden-
tify who the speeders are. I think we need to have these norms of
behavior in space so that we can identify and call out the bad ac-
tors that we see in space.

Mr. GARAMENDI. Thank you, Mr. Harrison.

Mr. Morrison.
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Mr. MORRISON. Congressman, we do have arms control in the nu-
clear domain with Russia. The previous administration tried to get
the Chinese to engage in arms control discussions, and the Chinese
held back. And I earnestly hope that the new administration, the
Biden administration, tries to bring the Chinese to the table. You
know, if not now, at whatever the number is—do we want to wait
till they get to 800 weapons, or 1,000 weapons, or 1,550 weapons?
Now is the time to try to get China to the table.

I agree with everything Todd said on space. Successive adminis-
trations have found that the problem with space arms control is it
is not verifiable. There are too many dual-use capabilities. The
Russians long held that the space shuttle could be an ASAT weap-
on. Our missile defenses are an ASAT weapon.

It is worth talking to them. It is worth making sure that they
understand what happens if they touch SBIRS [Space-Based Infra-
red System], or what happens if they touch GPS. But the prospect
of concluding truly effective arms control, which depends upon its
verifiability, it strikes me as elusive right now. It is worth talking,
but I think we should understand what the likely outcome is.

Mr. GARAMENDI. Thank you very much.

Mr. Chairman, thank you.

General KEHLER. Mr. Chairman, could I just add one more thing
in this discussion for Mr. Garamendi?

Mr. COOPER. Sure. General, go ahead.

General KEHLER. I think I left you with the wrong impression of
what I was trying to say earlier. My point is that I don’t think
arms control and modernization are an either/or kind of a propo-
sition. In my view, we have benefited from arms control agree-
ments that have limited the numbers of weapons that can be aimed
at us and our allies. I think that those, when they have been verifi-
able and we have had intrusive ways to oversee those agreements,
I think they have been effective and I think that those agreements
have made us more secure.

But I think the other piece of that is, then you deter the rest.
And we need to invest to make sure that our deterrence remains
strong so that we can do that while we are going down this road,
hopefully, to reestablish some kind of talks, and establish them to
begin with with the Chinese.

Mr. GARAMENDI. If I might, Mr. Chairman, I want to refer to our
colleague Mr. Panetta’s presentation, and specifically the map he
had behind him. It was a fine, fine map to argue for gerrymander-
ing. If that doesn’t look like a dragon, I don’t know what is. With
that, I yield back.

Mr. CooPER. I thank the gentleman. I was wondering what that
map was behind him.

Mr. GARAMENDI. That is his district.

Mr. COOPER. That is his district? It does look like a dragon or
a salamander or a gerrymander or something. Wow.

Mr. GARAMENDI. And that was developed by a commission.

Mr. CooPER. Well, we all know California is a complex State.

I want to thank all the members of the subcommittee. But I real-
ly want to thank the A-Team of witnesses that we have today. This
was an excellent discussion and a historic one because it was not
classified, it is in the public domain. So, hopefully, more of the gen-
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eral public will pay attention to these existential issues. I thank
the witnesses.

The hearing is adjourned.

[Whereupon, at 4:39 p.m., the subcommittee was adjourned.]
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Opening Statement
Hon. Jim Cooper
Chairman, Subcommittee on Strategic Forces
Hearing on “Near-Peer Advancements in Space and Nuclear Weapons”
February 23, 2021

Good afternoon. Let’s start by thanking our excellent witnesses for testifying
at today’s hearing: Ms. Madelyn Creedon, Chair of the Nuclear Security Working
Group at the George Washington University; General (Retired) Robert Kehler,
affiliated with the Center for International Security and Cooperation at Stanford
University, Mr. Todd Harrison, Director of the Aerospace Security Project at the
Center for Strategic and International Studies; and, Mr. Tim Morrison, Senior
Fellow at the Hudson Institute.

Today’s hearing concerns advances that Russia and China are making in
their space and nuclear weapons programs — and how the U.S. should respond to
these advances. Discussions like this are usually are usually held in secret, but both
1 and my ranking member and I think that we should highlight these issues for the
public so that the public can be included in the debate.

To give you a small example of what we are talking about, decades ago the
U.S. Air Force created the GPS navigation and timing system not just for itself but
for the entire world. Yes, GPS is one of the benefits of the U.S. military. Because
the U.S. offered it completely free, not even thinking of charging for the service,
GPS is one of the largest gifts in the history of diplomacy, worth an estimated one
trillion dollars annually to all the nations of the world. This gift approaches the
magnitude of freedom of the seas and even world peace as benefits to the globe.

Enjoying such a gift, why would our potential adversaries and even some of
our allies spend billions of dollars to copy GPS with their own proprietary
versions, and then to develop technologies that could destroy our GPS satellites? Is
there an innocent explanation for this behavior? Wouldn’t they be worried if the
roles were reversed? Their actions seem to be much worse than ingratitude. They
are, in effect, looking at our gift horses in the mouth and then going to the
extraordinary trouble of breeding their own stable of horses while conspiring to
possibly kill all of ours. Friendly neighbors don’t do that.

Similar examples can be found in countless other areas of strategic
competition. Why are our potential adversaries spending so much time and trouble
developing so many low-yield nuclear weapons? Why would Vladimir Putin, the
dictator that President Trump never criticized once during his term in office, have a
showy press conference where he delighted in describing virtually every possible
variety of nuclear weapon? Why are the Chinese on a path to multiply their arsenal
of nuclear weapons after many years of stability?

These and other questions are the subject of this hearing.

I now turn to my Ranking Member, Mr. Turner, for any opening remarks he
may have.

(35)
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Madelyn Creedon
Testimony before the
House Armed Services
Subcommittee on Strategic Forces
February 23, 2021

Good afterncon. ltis always an honor to appear before the Strategic
Forces Subcommittee of the House Armed Services Committee.

Thank you for the invitation and the opportunity to discuss the
advancements being made by Russia and China in nuclear weapons and in
space, and how these developments impact American security, policy, and
investment decisions. These are important and complex topics, and |
commend this subcommittee for addressing them at the very outset of a
new Congress.

Before we start | want to be clear that today | share with you my own
personal thoughts and do not represent or speak on behalf of any
organization or entity.

The world today is more dangerous, more chaotic, and more uncertain than
at any time since the end of the Cold War. A world that, depending on your
point of view, is either on the cusp of a new arms race or already in one. A
world in which international norms are being flaunted, agreements are
being violated and abrogated, and only cne nuclear arms control freaty
remains in force—the New START agreement, which thankfully was
recently extended with only hours to spare before it expired. Today the
world is neither in the midst of the Cold War nor an extension of it; many
lessons of the past may need to be fundamentally re-thought as new
technologies, capabilities, and operational domains change the security
environment in ways we have just begun o understand. But itis also a
world in which Allies and whole of government approaches are needed
more than ever before.

Russia and China are engaged in significant military modernization
programs both to support their own, evolving military doctrines and fo
counter perceived threats from the United States and its Allies.
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Russia has more limited finances to devote to full scale military growth and
diversification and has thus chosen to place greater emphasis on its
nuclear forces. Russia’s primary goal is to counter US missile defense and
ather conventional forces while boistering its own self image as a great
power. its programs to modernize all three legs of its strategic nuclear triad
are already well underway. Russia is also developing a wider range of dual
capable systems, as well as a variety of non-strategic nuclear weapons.

With more resources than Russia, China continues to grow its overall
defense budget. While primarily focused on its conventional forces, it is
also improving its nuclear capabilities, increasing the survivability of its
land-based ICBMS, and developing a nuclear triad of its own.

Both countries are also increasing their reliance on space systems te
support military operations, while developing a variety of anti-satellite and
other capabilities to prevent the US from taking full advantage of its space
assets in the event of a crisis or conflict.

In addition to their nuclear and space programs, both countries are also
harnessing new and emerging technologies to challenge and compete with
the United States and its Allies in other cperational domains. Russia is
already using its cyber capabilities to attack the United States and to
undermine US institutions, while China uses its cyber capabilities to steal
US intellectual property and improve its economic fortunes.

Over the longer term, China most likely poses the greatest threat to the
United States. Beijing has a stated goal of being a world class military
power by 2049 and is employing a whole of government approach o exert
its influence globally through initiatives such as the “One Belt One Road”
project. in an excellent article in Foreign Affairs from March/April 2018,
entitled “The China Reckoning,” Kurt Campbell and Ely Ratner chronicle
how the US expectations with respect to China’s role in the established
order have been dashed in the last 25 years. instead, China has written its
own rules and has developed into the *most dynamic and formidable
competitor in modern history.”

The authors argue “the starting point for a better approach is a new degree
of humility about the United States’ ability to change China. Neither seeking
to isolate and weaken it nor trying to transform it for the better should be
the lodestar of U.S. strategy in Asia.” With Ely Ratner now heading up the
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recently announced China review at DOD, there is an opportunity to
change the relationship dynamic. And as Secretary of State Tony Blinken
said recently, the US should engage China in all aspects of the
relationship, adversarial, competitive or cooperative “from a position of
strength not weakness.”

The Challenge Confronting Us

How then does the United States fashion this posture of strength that can
compete with but not isclate China and balance and reduce those threats
from Russia that this subcommittee is focused on today?

Both China and Russia are improving their nuclear and space capabilities
but what is the United States doing and is it enough to counter and offset
these capabilities? Simple numerical parity is not the answer. The solution
is more complex, more nuanced and requires analytical rigor.

Providing the necessary deterrent is an all domain, whole of government
effort that must be capable but also not drive adversaries and the US into a
costly and unsustainable arms race. The military deterrent should be
coupled with diplomacy where possible, improving transparency, reducing
tensions, improving understanding of reciprocal misunderstandings, and
finding common ground to reduce, limit or eliminate capabilities, while
ensuring stability.

The US faced a significant challenge with space systems in the late 1990s
and early 2000s as almost all of the military space systems and some of
the intelligence space systems were being replaced. This “bow wave” was
the result of many decisions, such as postponing the system replacements,
over ambitious technical desires, poor acquisition management, budget
overruns, developmental issues, funding swings, and program
cancellations. GAQO has studied and reported on these issues and other
issues at length but suffice it to say it was a very difficult time for

space. And as the replacement systems, SBIRS, AEHF, GPS efc., were
finally launched, years later than planned, they were launched into a very
different security environment.

Russia and China and others had seen the significant advantages space
capabilities provided to the U.S. military, the intelligence community, and
the economy generally and adopted two courses of action. The first was fo
develop the same or similar capabilities to support their respective
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countries and the second was to deny the United States and its Allies the
advantage of space.

Similarly, the U.S. nuclear systems are now in the midst of their own bow
wave. While, thankfully, the size of the U.S. and Russian strategic nuclear
arsenals decreased significantly following the end of the Cold War, the
remaining U.S. systems, infrastructure, and warheads were aging. While
the science of nuclear weapons had been well supported since the end of
explosive nuclear testing in 1992, with a few exceptions, notably the
introduction of the B2 bomber, the rest of the nuclear complex was living on
the investments made in the past, as new system decisions and programs
were put off and attention was focused elsewhere. Multiple reports and
investigations, in some cases the result of mishaps, examined the
problems and made recommendations that were either ignored, or
instituted and not sustained.

This started to change about 10 years ago when the Obama Administration
and Congress realized that there was no more margin to defer the needed
investments. The delivery systems, the warheads and the infrastructure all
needed attention to ensure that our nuclear forces were up-to-date and fully
capable of maintaining an effective deterrent against attack on our
homeland, on our military forces stationed abroad, and on our Allies.

With strong bipartisan support, across two presidential administrations, all
of the nation’s nuclear delivery platforms are being replaced or scheduled
for replacement over the next two decades. The warheads associated with
these systems are undergoing life extension programs. And the
Department of Energy’s National Nuclear Security Administration (NNSA) is
in the process of modernizing its ageing production complex, recapturing
the ability to make nuclear and electronic parts, and producing sufficient
quantities of materials, such as tritium and lithium, that are essential to
maintaining nuclear weapoens.

As the nuclear systems, warheads and infrastructure are being replaced,
they will no doubt encounter similar issues that the space systems
encountered in their bow wave of modernization; in fact, some have
encountered technical and production challenges already. The open
guestion is when these systems are deployed, will they, like the space
systems be launched into a very different security environment?
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QOpen Questions

These are the questions for the new Biden Administration and

Congress. Can the advantage of space be preserved, space situational
awareness expanded, and the assets protected? Do we as a nation really
understand how space resiliency and redundancy translate to programs,
tactics and procedures? Can we better employ commercial space assets
and partner with commercial entities and Allies in creative measures to
ensure access to space?

As the DoD’s Annual China Military and Security report from last year
stated, “We assess that China and Russia are training and equipping their
military space forces and fielding new antisatellite (ASAT) weapons to hold
US and allied space services at risk, even as they push for international
agreements on the nonweapgonization of space.”

Do we understand the threat and how it will evolve? With respect to
nuclear systems do we have the carrect type and number of nuclear
delivery platforms and warheads to ensure a safe, secure and reliable
nuclear deterrent? Do we have the capable, flexible infrastructure and the
people with the necessary skills to make sure that the United States can
respond to whatever the future presents in the way of changing threats,
opportunities, and challenges? Can the infrastructure support verification,
if new freaties and other agreements are possible, and provide the ability to
hedge in any manner? is the science of nuclear weapons supported to
ensure both a robust deterrent and a robust non- and counter-proliferation
program?

These are just a few of the questions that must be asked and answered.
Conclusion

Each Administration should review deterrence policy, strategy, and posture
to ensure that the U.S. capabilities are appropriate and adequate for
purpose. And when the review is complete, ask: do the resulting decisions
provide a credible, safe, secure, and reliable deterrent for us and our
Allies? The reviews should be open to the public to the extent that they
can be, and they must fully include our Allies, and the Congress. Most
importantly, in the end we need to ensure that the decisicns are supported
and funded and that the U.S is stronger as a result.
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Thank you and | look forward {o your questions and discussion.
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Assistant Secretary of Defense for Global Strategic Affairs from 2011 to 2014, overseeing policy
development in the areas of missile defense, nuclear security, cybersecurity, and space. She
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Chairman Cooper, Ranking Member Turner, and distinguished members of the

subcommittee, | am honored to join you today and pieased to offer my perspective on near-

peer advancements in space and nuclear weapons. These are my personal views and do not

represent the official policy or position of United States Strategic Command, the Department of

Defense, or the United States Government. To put my bottom line up front:

China and Russia continue to invest in decades-long military modernization
programs that are delivering highly capable weapon systems that can threaten the
U.S. homeland and our regional allies and territories and disrupt our ability to
project power and conduct military campaigns.

Nuclear and space modernization efforts have received particular attention in both
countries, as has the development of non-kinetic (i.e., cyberspace} capabilities.
Some programs are near completion.

China and Russia have backed their impressive programmatic progress with updated
strategies and doctrine, new organizations, and aggressive and realistic training.
Some of the results have been ably demonstrated in contingencies {e.g., the Russian
invasion into Ukraine; Russian and Chinese cyber activities; etc.).

The United States can no longer defer or delay our own modernization efforts. To
preserve deterrence and underwrite the security of the United States and our allies
and partners, we must update our nuclear triad and improve the resilience and
performance of the nuclear command, control, and communications (NC3) system;
modernize our conventional kinetic and non-kinetic capabilities; deploy effective
surveillance and limited missile defense systems; embrace multi-domain operational
concepts; and ensure our forces continue to be staffed and led by highly qualified

people.

Today's global security situation is not a repeat of the Cold War. As | testified while stili

in uniform, today’s national security landscape is highly complex and uncertain. Yesterday’s

regional battlefield is becoming today’s global battle-space as near-peer and other adversaries

acquire technologies and exploit the interconnected nature of our world to quickly transit
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political, geographic, and physical domain boundaries. The potentiai threats to our security and
the security of our allies are diverse, can arrive at our doorsteps rapidly, and can range from
small arms in the hands of terrorists to nuclear weapons in the hands of hostile state leaders.
The possibie intersection of violent extremism and weapons of mass destruction remains a
significant concern that requires constant vigilance. State and non-state actors alike can stress
our intelligence capabilities and contingency plans by employing highly adaptive, hybrid
combinations of strategies, tactics, and capabiiities and by using the speed of information to
mask their activities behind a veil of deception and ambiguity. New capabilities like cyber
weapons and unmanned vehicles are emerging and familiar weapons like ballistic missiles and
advanced conventional capabilities are more available, affordable, and lethal. Adversaries are
also threatening the U.S. in and through the strategically important and militarily critical areas

of space and cyberspace.

At the near-peer level, open source reporting continues to validate what { saw on active
duty. While China and Russia are pursuing different global grand strategies (China to replace
the U.S. as the world’s most important and dominant superpower; Russia to preserve a position
of relevance and influence on the global stage), military modernization is serving a similar
purpose in both piaces. While different in emphasis, Chinese and Russian leaders see their
modernization efforts {and their supporting disinformation campaigns} as a means to negate
the significant military advantages we have demonstrated for the last two decades—and to

convince our regional allies that we cannot or will not come to their aid.

Chinese and Russian modernization programs are expansive and formidable. Both
countries are upgrading their significant long-range conventional strike capabilities and exercise
them realistically and routinely; both are active in cyberspace; both are deploying anti-satellite
weapons and other means to threaten our national security space assets; both are improving
their defensive and anti-access capabilities; and both can quickly inflict enormous casualties
and damage on the U.S. and our allies with nuclear forces that they are modernizing. While
either Russia or, to a lesser extent China, can unleash large-scale nuclear attacks against the
U.S. and our allies, both have also developed sophisticated employment doctrines that include

the potential use (perhaps first use) of nuclear weapons in regional conflict situations. While

2
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China still professes a “no first use” policy, some interpret Chinese nuclear ambitions {and their
emerging capabilities) to represent a pathway to a first-strike capability. Russia still retains the
ability to attack the U.S. with a massive nuclear strike with little to no warning and has
deployed low-yield weapons for regional contingencies. Russia is also pursuing new types of
nuclear weapon delivery platforms, some of which are not covered under the existing New

START Treaty extension.

Another significant change has occurred since the end of the Cold War. Nuclear
weapons no longer pose the sole credible near-peer strategic threat to the U.S. and our allies.
While a large-scale nuclear attack of any kind remains the worst-case scenario, China and
Russia see the ability to threaten high-value targets in the U.S. and allied homelands and
territories with conventional, cyber, and the limited use of nuciear weapons as a strategic game
changer. For the first time since the beginning of the nuclear age China and Russia are
developing the capabilities to realistically attack important facilities and critical infrastructure in
the U.S. and allied homelands and territories with long-range conventional {including
hypersonic) weapons without having to cross the nuclear threshold. They can also attack
targets with cyber weapons without having to cross the kinetic threshold; a threat that both
countries have demonstrated in real-world operations against industry and infrastructure
around the world. These modern capabilities pose a credible threat to escalate a conflict to the
strategic level without initially having to resort to nuclear weapons; thereby raising the risks
and costs of U.S. intervention to unacceptable levels and enabling more assertive foreign

policies and aggressive actions.

China and Russia are also reorganizing their military establishments for 21% Century
warfare. For example, Russia has combined its air, space, and air defense forces into the
Russian Aerospace Forces command and has reorganized its tactical units to synchronize
activities across domains. Similarly, China established the Strategic Support Force to integrate
space, cyberspace, and related activities into military operations. Both China and Russia have
carefully observed U.S. military operations over the last 20 years and have concluded that a
new type of warfare has emerged. These new organizations reflect both countries’ views of the

strategic importance of what the U.S. would call multi-domain operations.

3
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While I am concerned about the commitment and progress China and Russia are
demonstrating in their nuclear modernization programs, | am especially concerned about their
activities in space and cyberspace. Of course, given the extreme threat posed by nuclear
weapons, the U.S. cannot permit such extensive modernization to go unchallenged. We must
ensure a strong nuclear deterrent remains the bedrock of our security and the security of our
allies and partners. But nuclear modernization, whife troubling, is comparatively
straightforward to understand and address. Space and cyberspace are different in that
operations in both domains are out of sight and the tangible evidence of modernization is
difficult to discern. In particular, | am concerned about the on-orbit activities the U.S. has
reportedly observed from both China and Russia. As reported in open press, objects from both
countries have approached some of our important satellites to perform what look like
intelligence gathering and rehearsals to attack them in some way. | am equally concerned
about the threat through cyberspace and other electronic means to our satellite networks and
the data that flows through them. These and other asymmetric space- and cyberspace-related
threats are being developed within aggressive national space and electronic warfare programs

supported by determined investment efforts

| cannot recall a time during my professional career when potential threats to our
security were more varied or pronounced than they are today. The 21 Century has brought
complex problems and new dynamics that challenge us in different ways than we experienced
in the 20™ Century. While nuclear weapons remain foundational to our security strategy and
those of our allies, 21%* Century deterrence and extended deterrence policy and doctrine must
now account for a wide variety of potential adversaries with differing motivations and
objectives and posing different strategic threats. The U.S. is no longer either deterring a singie
potential nuclear adversary or assuring a single alliance or ally and cannot rely on a “one size
fits all” approach to deterrence or investment. The new asymmetric strategies and capabilities
presented by our adversaries, especially China and Russia, demand a contemporary approach.
Nuclear weapons remain foundational to the security of the U.S. and our allies, but today’s
deterrence strategies and plans must integrate all elements of military and national power

together to maintain credibility and be effectively used if conflict ever erupts. It is increasingly
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clear to me that we must carefully match our strategies and plans to individual actors and
deploy a range of conventional and nuclear capabilities that can either deter (if possible} or

defeat them in muitiple scenarios.

The U.S. has embarked on a strategic modernization program of our own, but the nation
has reached a critical decision point with many competing priorities. | believe we have to stay
the course to maintain our global position relative to these near-peer nations. We are out of
time and cannot afford to defer or delay. In my view, the nation shouid continue on the
important pathway that has had bi-partisan support for the last decade or more. These priority

efforts continue to stand out:

¢ Modernize the nuclear triad (including ICBMs), and the critical nuclear C3
system. The nuclear triad remains the foundation of our strategic deterrent and
the bedrock of our national security. Replacement bomber and ballistic missile
submarine programs are underway, and it is of the highest importance to
modernize the ICBM force without further delay. ICBMs have high deterrent
value and provide an important hedge capability against technical failure,
advances in adversary anti-submarine capabilities, or geopolitical change.

e Modernize the highly specialized industrial complex that sustains the weapons
stockpile and support a weapons strategy that preserves the ability to extend the
life of current weapons as well as produce and test new weapons if ever needed.
The U.S. must have a strong nuclear industrial complex to preserve the safety,
security, and effectiveness of our nuclear weapons and stockpile.

* Invest in space capabilities. Congress took a bold and historic step by creating
the United States Space Force. It is important to look for opportunities to grow
that military service sensibly and to support improvements in the resilience of
our space architectures along with capabilities to deny adversary use of that
medium if necessary.

* Invest in cyberspace capabilities. Improvements must occur across the whole of

the government, nation, and alliances.
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Mr. Chairman and subcommittee members, for many reasons this is a critical time for
our national security. Thank you for your continued focus on these important strategic issues

and for inviting me to share my personal views. I am looking forward to your questions.
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Affiliate, Stanford University Center for International Security and Cooperation

General Bob Kehler retired from the United States Air Force in December 2013 after almost 39
years of distinguished service. From January 2011 until November 2013 he served as the
Commander, United States Strategic Command (USSTRATCOM), where he was directly
responsible to the Secretary of Defense and President for the plans and operations of all U. S.
forces conducting strategic deterrence, nuclear alert, global strike, space, cyberspace and

associated operations. While in command, he crafted and implemented policies and plans to
deter strategic attacks against the U.S. and its key allies and led a joint team of over 160,000
military and civilian members conducting global deterrence operations while supporting combat
actions in the Middle East and North Africa. General Kehler’s military career encompassed
progressively important operational, command, staff, and joint assignments. Prior to
commanding USSTRATCOM, the general commanded United States Air Force Space
Command and two operational space wings conducting space launch, missile warning, and space
control missions. He also commanded an intercontinental ballistic missile ICBM) squadron and
group. At Air Force Space Command, he designed the Air Force’s inaugural blueprint, operating
concept, organizational structure, and personnel program to meet rapidly growing cyberspace
challenges.

General Kehler entered the Air Force in 1975 as a Distinguished Graduate of the Pennsylvania
State University R.O.T.C. program, has master’s degrees in Public Administration and National
Security and Strategic Studies, and completed executive development programs at Carnegie-
Mellon University, Syracuse University, and Harvard University. His military awards include the
Defense Distinguished Service Medal, Defense Superior Service Medal, the Distinguished
Service Medal (2 awards), Legion of Merit (3 awards), and the French Legion of Honor
(Officer). General Kehler continues to offer his expertise as a consultant, non-executive
corporate director of two international aerospace companies, and as a Trustee of the Mitre
Corporation. He speaks widely on matters of national security and is highly sought for panels,
studies, Congressional testimony, and workshops addressing the most compelling issues of
national security in the 21st Century.

General Kehler was the S.T. Lee Distinguished Lecturer at Stanford University’s Freeman Spogli
Institute for International Studies for academic year 2014-2015 and remains an Affiliate of
Stanford’s Center for International Security and Cooperation. He is a Senior Fellow of the
National Defense University. A Distinguished Alumnus of the Pennsylvania State University,
General Kehler and his wife have two married sons and a grandson. In his spare time Bob enjoys
playing the guitar, swinging enthusiastically at a golf ball, and family activities.
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Chairman Cooper, Ranking Member Turner, and distinguished members of the Subcommittee,
thank you for the opportunity to testify today. Space has traditionally been viewed by many as a
domain of science, commerce, and exploration. While that continues to be true, it is also a
warfighting domain. Since the beginning of the space age, satellites have provided important
military capabilities, ranging from communications and weather forecasting to missile warning
and reconnaissance. Once the military potential of space became apparent, nations started
developing ways to deny others the military benefits of space. In 1959, just two years after the
launch of Sputnik, the United States tested the first anti-satellite (ASAT) weapon—a Bold Orion
missile launched from a B-47 bomber.! The Soviets soon followed suit, beginning tests of a space-
based co-orbital ASAT weapon system in 1963 and declaring the system fully operational by
19732

There are some hard truths many in the space community and national security enterprise may find
difficult to accept. Space was never really a sanctuary.’ Space was militarized from the beginning.
And if one considers a satellite that can attack other satellites a space weapon, then space has
already been weaponized as well.*

In the United States, we often think about space as separate and distinct from nuclear forces and
missile defense. But from our adversaries’ perspective, they are intricately linked. Both Russia and
China fear that advances in U.S. missile defensc systems could one day undermine the credibility
of their nuclear deterrent by reducing the chances that they could deliver an effective retaliatory
strike. From their perspective, attacks against U.S. space systems are a way to disrupt our battle
networks and, in a strategic conflict, are effectively a penetration aid for nuclear-armed ballistic
missiles.’

With this in mind, the Russian and Chinese proposal at the United Nations to ban some types of
space and counterspace weapons is not surprising. Their proposal would ban space-based weapons
that could attack other satellites or targets on Earth, but it would not limit their terrestrially based
counterspace weapons that hold many of our satellites at risk.®

! Robert Bowman, Star Wars: A Defense Insider’s Case Against the Strategic Defense nitiative (Los Angeles, CA:
Teachers Publications, 1986), 14.

? Laura Grego, “A History of Anti-Satellite Programs,” Union of Concetned Scientists, January 2012, 3,
https//www.uesusa.org/sites/default/ files/2019-09/a-historv-0EASA T-programs._lo-res.pdf.

* Robin Dickey, The Rise and Fall of Space Sanctuary in U.S. Policy (Washington, DC: Aerospace Corporation,
September 1, 2020), 5, hitps://acrospace.org/paper/rise-and-fall-space-sanctuary-us-policy.

# Todd Harrison, /nternational Perspectives on Space Weapons (Washington, DC: CSIS, May 2020), 5,
https://www.csis.org/analysis/international-perspectives-space-weapons,

3 Kaitlyn Johnson, “A Balance of Instability: Effects of Direct-Ascent Anti-Satellite Weapons Ban on Nuclear
Stability,” Defense360, CSIS, October 21, 2020, 9-10, http://defense360.csis.org/wp-

¢ Harrison, International Perspectives on Space Weapons, 13-14.
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The choice facing the United States today in space is not whether we should militarize or
weaponize space—that has already happened. Our decision is how to respond to the threats we
face in the space domain. As General Dickenson, the commander of United States Space
Command, recently noted, “a day without space is not an option.”’

In our annual CSIS Space Threat Assessment, we document publicly available information on the
counterspace capabilities of other nations.® Counterspace weapons come in many forms, some of
which are more visible and attributable in their effects than others. Perhaps the most visible and
widely known example of a counterspace weapons test was the 2007 Chinese ASAT test, which
destroyed one of China’s own satellites and created thousands of pieces of space debris. What is
less known is that China has continued testing its direct-ascent ASAT weapons at a pace of about
once each year, although subsequent tests have been designed to avoid creating large amounts of
space debris.

Russia has been testing similar direct-ascent ASAT weapons, with its most recent test in December
2020, and it has revived its eo-orbital ASAT program. Last summer the Russian Cosmos 2543
satellite maneuvered near another Russian satellite and fired what was belicved to be a projectile.”
This test is partieularly noteworthy because Russia has publicly declared that it will not be the first
nation to put weapons in space. '

While kinetic forms of attack such as these often receive the most attention, there are many other
types of counterspace weapons being developed and proliferated by Russia, China, and others. For
example, lasers can be used to temporarily dazzle or permanently blind the sensors on satellites,
and high-powered microwave (HPM) weapons can disrupt a satellite’s electronics or cause
permanent damage to electrical circuits and processors in a satellite. These attacks operate at the
speed of light and, in some cases, can be less visible to third-party observers and potentially more
difficult to attribute. China has been working on a satellite lasing system since at least 2006 when
it reportedly illuminated a U.S. government satellite flying over Chinese territory.'! Similarly,
Russia has deployed satellite lasing systems on aircraft and ground vehicles.'?

7 “Never a Day without Space: Commander’s Strategic Vision,” United States Space Command, February 3, 2021,
hittps://www.spacecom.mil/Portals/32/Images/cc-vision/usspacecom-strajegic-nagrrative-

202 L pdPver=0cIDDIDeILDwe ADraPDe 3d%3d.

8 Todd Harrison et al., Space Threat Assessment 2020 (Washington, DC: CSIS, March 2020),

https rospace.esis.org/wp-content/uploads/2020/03/ Harrison_SpaceThreatAssessment20 WEB FINAL-min.pdf
7Us. Space Command Public Affairs, “Russia tests direct-ascent anti-satellite missile.”

hitps:/www spacecont.mil/ MEDIA/NEWS-ARTICLES/ Article/2285098/russia-conducts-space-based-anti-satellite-
weapons-test/.

10 “Letter from the Permanent Representatives of the Bolivarian Republic of Venezuela and the Russian Federation
to the Secretary-General of the Conference on Disarmament,” United Nations, April 4, 2016.

1 Andrea Shalal-Esa, “China Jamming Test Sparks U.S. Satellite Concerns,” Reuters, October 5, 2006, as quoted in
Yousaf Butt, “Effects of Chinese Laser Ranging on Imaging Satellites,” Science & Global Security 17, no. 1 (2009):
20-35, http://scienceandglobalsecurity.org/archive/sgs 1 7butt.pdf.

2 Harrison et al., Space Threat Assessment, 24-25.
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Both Russia and China have advanced satellite jamming and spoofing capabilities, as do nations
like Iran and North Korea. China has been implicated or suspected in several cyberattacks against
U.S. satellites, to include an attack against the ground station controlling the Landsat-7 satellite in
2007 and an attack against NASA’s Terra satellite in 2008.'3 In September 2014, Chinese hackers
attacked the National Oceanographic and Atmospheric Administration’s (NOAA) satellite
information and weather systems, forcing NOAA to take down the system and stop transmitting
satellite images to the National Weather Service for two days.™

The data is clear—both Russia and China pose serious threats to commercial, civil, and military
space systems. But the lack of public discourse about how to defend against space threats may
have led some to conclude that space is not defendable and should not be relied upon by the
military."’ The fact that space is contested does not mean that space is undefendable. Rather, it
means that the United States will have to fight to protect its ability to operate in this domain, just
as it does in the air, land, and maritime domains.

A wide array of defenses is available to improve the protection of space systems from counterspace
weapons. These include passive defenses that make space systems more difficult to attack and
active defenses that target the threats themselves. In a forthcoming CSIS report, we detail a broad
range of these space defenses and make seven recommendations for investment priorities, actions,
and additional analysis to improve U.S. space defense capabilities.

1. A priority should be placed on improving space domain awareness capabilities, to include
more space-based sensors, better integration with commercial and friendly foreign
government space surveillance networks, and the use of artificial intelligence to analyze
data and form a better understanding of adversary capabilities and intentions.

2. Additional effort should be placed on developing improved indications and warnings for
space that give decisionmakers more time and information to tailor defensive responses to
the specific circumstances of a conflict.

3. New space architectures are needed that use a combination of distribution, proliferation,
and diversification of orbits. These new architectures do not necessarily need to replace
legacy architectures but rather should be used to supplement and diversify capabilities that
already exist.

3 Sui-Lee Wee, “China Denies It Is behind Hacking of U.S. Satellites,” Reuters, Qctober 31, 2011; U.S.-China
Economic and Security Review Commission, 2015 Report to Congress (Washington, DC: 2015), 296,

hitps:/fwww .asce.gov/sites/default/files/annual reports/2013%20Annual%20Report%20t0%20Congress PDY.

4 Office of the Inspector General, Cybersecurity Management and Oversight at the Jet Propulsion Laboratory
(Washington, DC: NASA, 2019), 8-9, https:/oig.nasa.gov/does/1G-19-022.pdf.

' Paul Scharre, “The US Military Should Not Be Doubling Down on Space,” Defense Qne, August 1, 2018,
https://www.defenseone.com/ideas/201 8/08/us-military-should-not-be-doubling-down-space/1 50194/?oref=d-river.
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4. Non-kinetic active defenses, such as onboard jamming and lasing systems, are needed to
thwart kinetic attacks against high-value satellites. A physical seizure capability should
also be explored that could double as an inspector and on-orbit servicing satellite.

5. New options should be considered to improve DoD’s integration with commercial space
operators, such as creating a program like the Civil Reserve Air Fleet (CRAF) with
commereial space companies.

6. A better understanding is needed of the operational, political, and strategic risks involved
in the use of stealth, maneuver, rapid deployment, and reconstitution before committing
significant resources to these areas.

7. Further analysis and gaming are needed to explore gray zone competition in space and how
to respond to a reversible attack or the threat of attack.

Progress is being made in some but not all of these areas. Investments in space defenses are
especially important now because the U.S. military is in the process of modernizing many of its
key satellite constellations. The decisions made over the coming months and years about what
types of space architectures to build and which defenses to incorporate will have repercussions for
the life of these systems.
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“Near-Peer Advancements in Space and Nuclear Weapons™

Chairman Cooper, Ranking Member Turner, Members of the Subcommittee, thank you for
the invitation to testity today and for holding a public hearing on this most important topic.
I’m pleased to be part of such a distinguished panel.

There is little more important to our national security, indeed, our nation’s existence, than
the threat posed by foreign nuclear weapons development.

There is an arms race underway; today, the U.S. is sitting on the sidelines.

We have long known about Russia’s reliance on its nuclear forces. Russia is a failing state.
A declining power. To paraphrase former Senator John McCain, “Russia is a matia-run gas
station with nuclear weapons.” Its nuclear forces are just another example of Putin’s need to
cheaply create relevance for a formerly great power he is steering into the ground at an
increasing rate of speed.

More recently, the activities of the Chinese Communist Party, including with respect to its
nuclear forces, have become increasingly alarming to the U.S. national security apparatus.

The People’s Repubtic of China (PRC) had been growing its nuclear forces behind what the
then-Special Presidential Envoy for Arms Control, Ambassador Marshali Billingslea, called the
“Great Wall of Secrecy.”

The prior administration, in which I served, made a concerted effort to reveal what it knew
about the Chinese Communist Party’s plans to better inform Congress, the American people,
and America’s allies.

Recently, in the U.S. Navy journal Proceedings, the Commander of U.S. Strategic
Command, Admiral Charles Richards, U.S. Navy, wrote, “China’s nuclear weapons
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stockpile is expected to double (if not triple or quadruple) over the next decade.”!
This statement ought not to have been a surprise, it is entirely consistent with the previous
warnings of senior military and intelligence leaders.

For example, the previous director of the Defense Intelligence Agency, Lieutenant General
Robert Ashley, U.S. Army, stated in an event at the think tank at which I now work, “their
trajectory is consistent with President Xi’s vision for China’s military, which was laid out at
the 19th Party Congress, and stated that China’s military will be fully transformed into a
first-tier force by 2050,

Who are the first-tier forces? Russia and the U.S., of course, at many thousands of nuclear
weapons each.

General Ashley, at that event, provided additional details that the House Armed Services
Committee should consider:

e “China has developed a new road-mobile ICBM, a new multi-warhead version of its
silo-based ICBM, and a new submarine-launched ballistic missile”; and

e “With its announcement of a new nuclear-capable strategic bomber, China will soon
field their own nuclear triad, demonstrating China’s commitment to expanding the
role and centrality of nuclear forces in Beijing’s military aspirations.”

So while some in this country suggest the U.S. has no need for a triad, the Chinese
Communist Party proceeds in the exact opposite direction.

More recently, the Department of Defense found that:

e “PRC strategists have highlighted the need for lower-yield nuclear weapons in order
to increase the deterrence value of China’s nuclear force”;

e “The DF26 is China’s first nuclear-capable missile system that can conduct precision
strikes, and therefore, is the most likely weapon system to field a lower-yield
warhead in the near-term”; and

e “Increasing evidence emerged in 2019 indicates that China seeks to keep at least a
portion of its force on a LOW posture.”

Last year, the Global Times—a media outlet that answers to the Chinese Communist
Party—called for the radical expansion of the PRC nuclear force and argued that that
nuclear force should grow to at least 1,000 nuclear warheads, with a significant expansion of
its nuclear missiles expressly targeted at the United States."!
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That General Secretary Xi Jingping would do this should not be surprising. It’s been clear
since he took power in 2012 that he was a Chinese leader who was done with the practice of
the previous Chinese Community Party leadership to “hide and bide™.

General Secretary Xi promises the “eventual demise of capitalism”. He promises that
Chinese socialism will “win the initiative and have the dominant position.” ¥ This is not a
promise of peaceful co-existence between competing world views.

We have not heard such rhetoric since Soviet First Secretary Nikita Kruschev warned the
West “we will bury you.”"#

Speaking of Soviet leaders, there is the nuclear program of Vladimir Putin to consider.

When the Obama Administration decided to negotiate that treaty, it maintained the Cold
War legacy of only covering certain types of Russian nuclear forces.

At that time, 2009-10, it was already known that Russia possessed a ten-to-one advantage
over the U.S. in terms of so-called “nonstrategic” or “unconstrained” nuclear weapons.'

Because of that Administration’s misjudgment, the Senate’s Resolution of Ratification for
New START, which passed by the narrowest margin in the long history of arms control
treaties, included a requirement that the Administration immediately seek to pursue a
follow-on treaty that would capture those weapons.*

Of course, the Russians saw no need to seriously consider any limit on them for the
remainder of that Administration.

It’s important to understand how we got to where we are with Russia’s nuclear forces today:
New START was a one-sided deal.

The Russians grew their nuclear force to reach the central limits of that treaty (up to 1550
strategic deployed nuclear warheads and up to 700 deployed strategic delivery vehicles);
only the U.S. was obligated to cut those weapons.®

What has Russia done in the intervening ten years since New START entered-into-force?

Indeed, a decade after New START was ratified, Russia’s accomplishment was clear: Putin
had managed to exempt from arms control the bulk of his nuclear modernization program.
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I previously mentioned Admiral Richard’s statement from Proceedings; his warnings about
Russia were just as attention-worthy as his warnings about China:

“ImJore than a decade ago, Russia began aggressively modernizing its nuclear
forces...Russia is building new and novel systems, such as hypersonic glide vehicles,
nuclear-armed and nuclear-powered torpedoes and cruise missiles, and other capabilities.”"

Further, according to the U.S. Intelligence Community Russia has built up an enormous
capability to deploy a stockpile of non-deployed strategic nuclear warheads in the event it
chooses to do so. ¥

Likewise, “Russia possesses up to 2,000 such non-strategic nuclear warheads not covered by
the New Start Treaty” and has “dozens of these [nonstrategic delivery] systems already
deployed or in development” .

Among these weapons,

“Russia is adding new military capabilities to its existing stockpile of nonstrategic nuclear
weapons, including those employable by ships, aircraft, and ground forces. These nuclear
warheads include theater- and tactical-range systems that Russia relies on to deter and defeat
NATO or China in a conflict” and many are fielded on delivery systems that have a “dual-
capable nature®*

Fielding these “new military capabilities” may explain why Russia (and apparently the
People’s Republic of China) is assessed to be conducting low yield nuclear weapons tests in
violation of the Comprehensive Nuclear Test Ban Treaty (CTBT) as it is understood to
apply; these are tests the United States last conducted in 1992 and foreswore in 19955V

Then Secretary of State Pompeo stated, “[o]nly 45 percent of Russia’s nuclear arsenal is
subject to numerical limits...[m]eanwhile, that agreement restricts 92 percent of America’s
arsenal.”xvii xviii

[t’s the simple fact that virtually every nuclear weapons delivery system the U.S. can
deploy, and every type of nuclear weapon we deploy, is limited by arms control; that is
simply not the case with the Russian Federation.

We have recently seen the Biden Administration pursue the five-year extension of the New
START Treaty. We have locked in these Russian advantages for five more years. I believe
this was a mistake.

I encourage you to also consider the role adversary chemical and biological weapons and
weapons related activities play with respect to our nuclear posture.
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Since joining the Chemical Weapons Convention and the Biological Weapons Convention,
and eliminating our related weapons capabilities, the U.S. has deterred attacks on itself, and
its allies, with these weapons with its nuclear weapons.

Understanding the rapidly materializing threats from these weapons is directly in your
jurisdiction, even it some of the defenses and responses belong within other committees and
subcommittees.

It is increasingly clear that the COVID-19 pandemic originated from the Wuhan Institute of
Virology, likely accidentally, reminding us of the intrinsic risks of dual-use biological
research.

This is a good reminder that the U.S. Department of State, in its annual arms control
compliance reports, has never, not once, been able to certify that the People’s Republic of
China*¥* (nor the Russian Federation®*, for that matter) is in compliance with its Biological
Weapons Convention obligations.

Of course, Russia’s flagrant disregard for its obligations under the Chemical Weapons
Convention®™, (CWC) and the conduct of its puppet in Syria™#, show that these weapons
are, sadly, still with us. Likewisc, the Islamic Republic of Iran continues to be in violation
of its commitments under the CWC,

As | mentioned, these are matters, the consequences of which, directly relate to this
subcommittee’s jurisdiction.

For example, many ideologues in the disarmament community feverishly proclaim the need
for the United States to foreswear the use of U.S. nuclear weapons other than in response to
a nuclear attack.

This so-called “Sole Purpose™ doctrine would have you overlook these adversary weapons
programs along with assurances made at the time of the ratification of the CWC, for
example, that the US would always possess nuclear weapons and therefore these other types
of weapons of mass destruction were simply no longer needed. ™"

But there is a bipartisan approach to defend the United States and its dozens of allies from
the threats posed by weapons of mass destruction that I urge you to continue to support.

Now-Secretary of Defense Lloyd Austin stated to the Senate Armed Services Committee, “I
agree that nuclear deterrence is the Department’s highest priority mission and that updating
and overhauling our nation’s nuclear forces is a critical national security priority.”**
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He joins a long line of our nation’s senior national security leaders, military and civilian,
who have stated that nuclear deterrence is the top priority for the Department of Detense.

Four Secretaries of Defense from both political parties have endorsed the same principle in
favor of the nuclear modernization program developed by President Obama and carried
forward by President Trump.

What this subcommittee should do to counter the aforementioned threats is recommit to the
bipartisan Obama-Trump nuclear modernization program.

This bipartisan plan means modernizing the complementary three-legged stool of nuclear
weapons delivery systems — heavy bombers capable of fielding gravity bombs and air-
launched cruise missiles and dual-capable aircraft; ballistic missile submarines, with
missiles capablc of carrying low-yield and larger-yield warheads; and, land-based
intercontinental ballistic missiles.

This bipartisan modernization program also includes the Manhattan Project era complex of
nuclear weapons production facilities. A modernized plutonium pit production and uranium
manufacture capability were integral elements of the bipartisan Obama-Trump nuclear
deterrent modernization program.

While these programs are often far less visible in public debates than the higher-profile
DOD weapons systems, they are the sine qua non ot the U.S. nuclear deterrent.

If the National Nuclear Security Administration can’t produce the weapons to put on top of
the missiles and under the wings of the bombers, as our adversaries are able to do in great
numbers, those weapons systems are not able to serve the purpose of nuclear deterrence. !

I’d be surprised if anyone in this room owns a car as old as any one of these delivery
systems, all of which arc beyond their design life. ¥ A classic 1964 Ford Mustang would
be a perfect exception, but probably not something you’d want to depend on. Also, that’s
likely younger than the B52s we operate today.

These systems either must be modernized or they will no longer be available to defend the
American pcople. X¥Vi

Allowing these systems to atrophy into irrelevance would mean disregarding the advice of
the nation’s senior military officer, the Chairiman of the Joint Chiefs General, Mark Milley,
U.S. Army, who stated “[t]he nuclear Triad has kept the peace since nuclear weapons were
introduced and has sustained the test of time,”*¥x
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Likewise, this panel should make a bipartisan call for a new Nuclear Posture Review before
any significant changes are made to the nation’s nuclear force or its posture.

Presidents Clinton, Bush (43), Obama and Trump all undertook Nuclear Posture Reviews.

The question for the Biden Administration is whether it will undertake a similar review, and
will it propose changes to the U.S. nuclear force and posture before or in the absence of
one?

There is a loud disarmament clerisy that is arguing for adopting a serics of destabilizing and
reckless steps — like abandoning the modernization of the ICBM leg of the triad or adopting
a so-called no-tirst use policy and even “de-alerting” our nuclear weapons — and simply
bypassing the Nuclear Posture Review process.

Even the NPR process is not perfect: we saw during the Obama Administration a series of
steps, idealistic and naive, to show “moral leadership” to the world in furtherance of nuclear
disarmament.

For example, the Obama NPR eliminated the TLAM-N cruise missile (at the risk of
undermining confidence of key allies in the extended deterrent), de-MIRVed our land-based
missile force, and adopted a narrower nuclear use policies.

None of these steps were reciprocated by a U.S. adversary; in fact, our adversaries
proceeded in the opposite direction.

The world is decidedly less safe than it was prior to the Obama Nuclear Posture Review’s
decisions. No other nuclear power followed President’s Obama’s lead.

1 encourage the subcommittee to consider these facts as you undertake your oversight this
year, as you consider the appropriate level for the budgets for the Department of Defense

and the National Nuclear Security Administration, and as you draft the National Defense

Authorization Act.

Thank you for the opportunity to testify today.
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RESPONSES TO QUESTIONS SUBMITTED BY MR. CARBAJAL

Ms. CREEDON. [No answer was available at the time of printing.] [See page 24.]

General KEHLER. The United States and Soviet Union developed mutual under-
standing on many critical issues as a result of ongoing strategic dialogue during the
Cold War. That mutual understanding helped inform our judgment, reduce risks,
and contribute to stability. The lack of such routine dialogue today complicates our
relationship with contemporary Russia and results in great uncertainties in our re-
lationship with China. As China continues to emerge as a nuclear-armed global
power, it is critical that we engage with them in meaningful discussions that can
contribute to understanding and stability as it did with the Soviet Union. I believe
military-to-military discussions among professionals who have much in common
even whian serving vastly different political systems is a sound place to start. [See
page 24.

Mr. HARRISON. It is possible to compete with China in some areas while also co-
operating and engaging with China in other areas. In space, Chinese advancements
in counterspace weapons indicate that we are clearly competing with them mili-
tarily. But that competition should not preclude the possibility of cooperating with
China in space for science and exploration missions, as we did with the Soviets
throughout the Cold War. Cooperation can open new channels of communication,
provide valuable insights into Chinese space programs and capabilities, and create
a foundation for confidence building and mutual understanding. In the space do-
main, communication, transparency, and mutual understanding would help estab-
lish norms for acceptable behavior in space. To make this type of cooperation pos-
sible, Congress should lift the limitations on NASA’s ability to engage with China
where our two nations have shared scientific objectives, where partnering will be
mutual beneficial to achieving these goals, where the transfer of technology or other
sensitive data can be effectively prohibited, and where it will not adversely affect
our existing alliances and partnerships. [See page 24.]

Mr. MORRISON. [No answer was available at the time of printing.] [See page 24.]
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QUESTIONS SUBMITTED BY MR. LANGEVIN

Mr. LANGEVIN. What capabilities within space and hypersonics should the U.S. in-
corporate into nonproliferation negotiations with Russia and China?

Ms. CREEDON. [No answer was available at the time of printing.]

Mr. LANGEVIN. How will nuclear-armed hypersonics affect current deterrence rela-
tionships that the U.S. has with Russia and China? What will keep these relation-
ships stable as technology progresses?

General KEHLER. The principles of deterrence remain the same regardless of the
weapons or delivery systems. An adversary must believe that they cannot achieve
their objectives by attacking the U.S. and our allies, that they will suffer unaccept-
able consequences if they try, or both. Nuclear-armed hypersonic weapons cannot
provide any adversary a perceived advantage in their decision calculations. While
the U.S. has faced “hypersonic” nuclear weapons in the form of nuclear reentry vehi-
cles delivered by ballistic missiles, the introduction of modern hypersonic nuclear
weapons in the form of cruise missiles or other sea or air-delivered systems will
complicate detection, mask intent (whether the warhead is nuclear or non-nuclear
will be difficult to discern), and compress decision and reaction time. These are chal-
lenges that can lead to instability and miscalculation. The U.S. must clearly commu-
nicate to Russia and China that hypersonic weapons (or, for that matter, other ex-
cursions like low-yield nuclear weapons or long range underwater drones) will not
provide them with a decisive strategic or tactical advantage, and that crossing the
nuclear threshold with any type of delivery system will result in unacceptable con-
sequences. To reduce the chances for such miscalculations, I believe it is vitally im-
portant for the U.S. and Russia and China to engage in strategic dialogues as
hypersonic weapons and other new technologies emerge

QUESTIONS SUBMITTED BY MR. MOULTON

Mr. MOULTON. I appreciate your comments on the need to exercise a whole-of-gov-
ernment approach to address complex topics like Russian and Chinese advance-
ments in nuclear weapons and space, and how these developments impact American
security, policy, and investment decisions. One of the recommendations in the Fu-
ture of Defense Task Force, which I co-led, calls for the U.S. to reconfigure and re-
imagine the national security structure to partner the Department of State with the
Department of Defense, promoting diplomatic leadership and a whole of government
effort to thwart emerging threats and compete with adversaries. Do you agree with
these recommendations and do you think this type of reconfiguration will help de-
velop a comprehensive strategy to address the challenges posed by China and Rus-
sia with their developments in nuclear weapons and space?

Ms. CREEDON. [No answer was available at the time of printing.]

Mr. MoULTON. The current Commander of U.S. Strategic Command, Admiral
Richards, was quoted by your fellow witnesses saying that “China’s nuclear weapons
stockpile is expected to double (if not triple or quadruple) over the next decade.”
Given the previous administration’s inability to make any deal which brought China
to the table on arms control, and leveraging your prior executive experience in the
Executive Branch with nuclear security, what steps can we take now to guide China
towards joining a future arms control treaty?

Ms. CREEDON. [No answer was available at the time of printing.]

Mr. MOULTON. In your recent report on “Protecting Space Systems from Counter-
space Weapons”, you describe a growing trend where major military powers are
viewing space less as a information domain for remote sensing and communications
and more as a physical domain with emphasis on the application of force in or from
space and the use of space for transportation, logistics, and other physical support
functions. Can you please elaborate on how this gradual shift will impact the types
of defenses that we will have to prioritize and develop?

Mr. HARRISON. The gradual shift to viewing space as more of a physical domain
means that the United States will need to begin looking more carefully at active
defenses for the space domain. Specifically, we will need defensive capabilities that
can protect against adversary attempts to limit or degrade our freedom of action in

(95)



96

the space domain and our ability to use space for transportation and logistics sup-
port to forces on the ground. In particular, a physical seizure capability may prove
particularly useful because it would allow us to capture non-cooperative objects in
space that pose a physical threat to safety or are otherwise interfering with space
operations.

QUESTIONS SUBMITTED BY MR. WALTZ

Mr. WALTZ. Russia is modernizing all three legs of its strategic deterrent capa-
bility, including new ICBMs (both silo and road-mobile), new ballistic missile sub-
marines, and new strategic bombers. These modernization efforts, which began in
the late 1990s, resulted in new systems fielding in the 2010s and are ongoing today.
Likewise China is investing in modernizing its nuclear deterrent capabilities, in-
cluding several new variants of ICBMs, new ballistic missile submarines, and air-
launched nuclear missiles that will enable it to field a strategic triad. While China
is less open about its activities, it is believed that China began investing signifi-
cantly in its strategic deterrent capabilities starting in the 2010s with a goal of sur-
passing America as the dominant power in the Asia-Pacific region by 2049. Mean-
while, the U.S. deferred modernizing its strategic deterrent capabilities several
times, finally initiating programs in the mid-to-late 2010s. And these modernization
efforts, are criticized as being unneeded.

Do you believe that Russia and China and are watching whether the U.S. exe-
cutes 1ts nuclear modernization programs? How might they view any vulnerabilities
if aspects of the U.S. nuclear triad are delayed or degraded? What does the U.S.
need to do to raise our deterrence value and to reduce the risk that China and Rus-
sia may try to take advantage of any U.S. vulnerabilities?

Ms. CREEDON. [No answer was available at the time of printing.]

Mr. WALTZ. Russia is modernizing all three legs of its strategic deterrent capa-
bility, including new ICBMs (both silo and road-mobile), new ballistic missile sub-
marines, and new strategic bombers. These modernization efforts, which began in
the late 1990s, resulted in new systems fielding in the 2010s and are ongoing today.
Likewise China is investing in modernizing its nuclear deterrent capabilities, in-
cluding several new variants of ICBMs, new ballistic missile submarines, and air-
launched nuclear missiles that will enable it to field a strategic triad. While China
is less open about its activities, it is believed that China began investing signifi-
cantly in its strategic deterrent capabilities starting in the 2010s with a goal of sur-
passing America as the dominant power in the Asia-Pacific region by 2049. Mean-
while, the U.S. deferred modernizing its strategic deterrent capabilities several
times, finally initiating programs in the mid-to-late 2010s. And these modernization
efforts, are criticized as being unneeded.

Do you believe that Russia and China and are watching whether the U.S. exe-
cutes its nuclear modernization programs? How might they view any vulnerabilities
if aspects of the U.S. nuclear triad are delayed or degraded? What does the U.S.
need to do to raise our deterrence value and to reduce the risk that China and Rus-
sia may try to take advantage of any U.S. vulnerabilities?

General KEHLER. Russia and China watch our strategic forces and track our mod-
ernization efforts very carefully. The credibility of the U.S. nuclear deterrent is
based on demonstrated capabilities and the willpower to use them in extreme cir-
cumstances when vital national interests are at stake; both of which must be clearly
communicated to and understood by any potential adversary. Therefore, it is vitally
important for the U.S. to proceed with the bi-partisan strategic modernization pro-
gram that Congress has supported for well over a decade. That program retains and
modernizes the triad, upgrades the critical nuclear C3 system, and ensures that the
highly specialized nuclear weapon laboratories and industrial base can ensure the
weapons remain safe, secure, and effective. Completing that comprehensive mod-
ernization program is the most important step Congress can take to ensure the
credibility and value of our deterrent.

Mr. WALTZ. Russia is modernizing all three legs of its strategic deterrent capa-
bility, including new ICBMs (both silo and road-mobile), new ballistic missile sub-
marines, and new strategic bombers. These modernization efforts, which began in
the late 1990s, resulted in new systems fielding in the 2010s and are ongoing today.
Likewise China is investing in modernizing its nuclear deterrent capabilities, in-
cluding several new variants of ICBMs, new ballistic missile submarines, and air-
launched nuclear missiles that will enable it to field a strategic triad. While China
is less open about its activities, it is believed that China began investing signifi-
cantly in its strategic deterrent capabilities starting in the 2010s with a goal of sur-
passing America as the dominant power in the Asia-Pacific region by 2049. Mean-
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while, the U.S. deferred modernizing its strategic deterrent capabilities several
times, finally initiating programs in the mid-to-late 2010s. And these modernization
efforts, are criticized as being unneeded.

Do you believe that Russia and China and are watching whether the U.S. exe-
cutes its nuclear modernization programs? How might they view any vulnerabilities
if aspects of the U.S. nuclear triad are delayed or degraded? What does the U.S.
need to do to raise our deterrence value and to reduce the risk that China and Rus-
sia may try to take advantage of any U.S. vulnerabilities?

Mr. HARRISON. I believe nuclear modernization is important to maintaining the
credibility of our nuclear deterrent in the eyes of adversaries. We have little sched-
ule margin left in replacing our existing Ohio-class submarines and Minuteman III
ICBMs before they reach the end of their useful life. Any delays in these programs,
whether due to technical challenges or budgetary issues, would likely mean that the
United States will not be able to field the full quantity of delivery systems allowed
under New START. Modernization of the bomber leg of the triad through the B—
21 program is a pressing concern because of a lack of stealthy, long-range strike air-
craft in the inventory for both conventional and nuclear missions.

Besides keeping these three main modernization programs on track, the United
States needs to address vulnerabilities and shortfalls in its nuclear command and
control systems. Space systems that support NC2 are of particular concern because
modernization of these programs have been delayed and the space environment is
less forgiving. A top priority should be building more resilient architectures for pro-
tected communications and missile warning that do not rely on small numbers are
“Juicy targets” in geostationary orbit. These next-generation systems should use dis-
persed, proliferated, and diversified architectures to improve their resilience to at-
tack and make them less attractive targets for adversaries.

Mr. WALTZ. Russia is modernizing all three legs of its strategic deterrent capa-
bility, including new ICBMs (both silo and road-mobile), new ballistic missile sub-
marines, and new strategic bombers. These modernization efforts, which began in
the late 1990s, resulted in new systems fielding in the 2010s and are ongoing today.
Likewise China is investing in modernizing its nuclear deterrent capabilities, in-
cluding several new variants of ICBMs, new ballistic missile submarines, and air-
launched nuclear missiles that will enable it to field a strategic triad. While China
is less open about its activities, it is believed that China began investing signifi-
cantly in its strategic deterrent capabilities starting in the 2010s with a goal of sur-
passing America as the dominant power in the Asia-Pacific region by 2049. Mean-
while, the U.S. deferred modernizing its strategic deterrent capabilities several
times, finally initiating programs in the mid-to-late 2010s. And these modernization
efforts, are criticized as being unneeded.

Do you believe that Russia and China and are watching whether the U.S. exe-
cutes its nuclear modernization programs? How might they view any vulnerabilities
if aspects of the U.S. nuclear triad are delayed or degraded? What does the U.S.
need to do to raise our deterrence value and to reduce the risk that China and Rus-
sia may try to take advantage of any U.S. vulnerabilities?

Mr. MORRISON. [No answer was available at the time of printing.]

QUESTIONS SUBMITTED BY MR. MORELLE

Mr. MORELLE. There has been much discussion recently on Chinese and Russian
activities regarding very low yield nuclear testing in potential violation of the Com-
prehensive Test Ban Treaty. Given your experience at the NNSA, do you see a need
for the U.S. to return to testing? Or are U.S. capabilities, such as the Omega Laser
facility, adequate?

Ms. CREEDON. [No answer was available at the time of printing.]
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