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OPENI NG STATEMENT OF HON. ANGUS KI NG U.S. SENATOR
FROM MAI NE

Senator King: The Subcommttee on Strategic Forces
will cone to order for a hearing on testinony about Space
Force, mlitary space operations, policy, and progranms. Let
me first thank our wi tnesses for appearing with us today at
today's hearing on the Departnent of Defense's effort to
ensure that the United States has freedomto navi gate and
use space for peaceful purposes.

Space i s becom ng a congested and contested donai n.
There are nore than 2,000 satellites in orbit. SpaceX
depl oys 60 satellites at a tinme for gl obal internet
coverage. The Departnent of Defense Conbi ned Space
Operations Center tracks over 33,000 objects in orbit,

i ncluding 13, 000 pieces of debris that can inpact other
satellites and the International Space Station.

It is also becom ng a contested domain. Both China and
Russia are reported to have systens that can threaten U S
mlitary and civilian satellites.

In response to the increasing inportance of space and
the threats to it, the fiscal year 2020 Nati onal Defense
Aut hori zation Act created a new Title 10 service, the U S
Space Force, to train and equip personnel to protect our
space assets and ensure space is integrated into our

national security strategy. Likew se, the Unified Comand
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Plan was nodified to stand up the U S. Space Command with an
area of responsibility of 100 kil oneters above the Earth's
surface. | love the idea of an AOR 100 kil ometers above the
Earth's surface.

Today's hearing will exam ne the efforts of the
Department of Defense to inplenment the strategy laid out in
the fiscal year 2020 Aut horization Act.

Ms. Costello, you are responsible for Air Force
acqui sition, including space. The fiscal year 2020 Nati onal
Def ense Act creates a new space service acquisition
executive to consolidate disparate space acquisition
functions inside and outside the Air Force. | want to know
how that is progressing and issues you nmay face inplenenting
this consolidation.

M. HIl, the act also created an Assistant Secretary
of Defense for Space Policy, to assure that there was a
senior civilian in the Secretary's office with oversight of
t he Space Force and the Departnent's interested in space,
especially with respect to nornms of behavior. | want to
know what actions you are taking on oversight and with the
i nt eragency to pronote responsi ble norns of behavior in
space.

CGeneral Thonpson, your job is to stand up a new Title
10 force. | want to know what issues you face in training

and equi ppi ng the Space Force and integrating its operations

www.trustpoint.one 800.FOR.DEPO
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across the Departnent of Defense, especially with the
conbat ant commands.

Agai n, let nme thank everyone for appearing today.
After Senator Fischer's opening statenent each witness wl|
have 5 m nutes for their opening statenments and then we wl |
alternate with nmenbers for 5-mnute rounds of questions.

Before turning it over to Senator Fischer, | want to
say that | had an excellent visit to Colorado Springs |ess
than 2 weeks ago at the Space Force facilities at Cheyenne
Mount ai n, and many of the nen and wonen who are leading this
country's effort in space. It was a very inpressive visit,
and pl ease take back ny conplinents to those peopl e,
particularly those young people who are standi ng on guard
for us, and how much this commttee appreciates what they
are doi ng.

Senat or Fi scher.

www.trustpoint.one 800.FOR.DEPO
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OPENI NG STATEMENT OF HON. DEB FI SCHER, U.S. SENATOR
FROM NEBRASKA

Senator Fischer: Thank you, Senator King, and I join
you in welcom ng our wi tnesses today. W appreciate your
service and for you appearing before us today.

As the chairman noted, this is the subcommttee's first
heari ng on space since the creation of the Space Force, and
| ook forward to hearing the w tnesses' assessnents about
the progress that has been nade in this regard. The
chai rman al so points out that space is congested, contested,
and al so conpetitive. Wile | appreciate the effort that
the Departnent has nmade to educate nenbers of this
subcomm ttee about the activities of our adversaries in this
ener gi ng domai n, nore nust be done to educate the Anmerican
peopl e about the threats that our nation faces in space.

The desire to classify informati on i s understandabl e,
but it can also lead to a fal se sense of security, and then
t hat woul d hanper our work to ensure that mlitary space
operations, policies, and prograns are keeping pace with the
changi ng threat environnment. Sinply repeating the sane
refrain -- congested, contested, and conpetitive -- is not
sufficient. W need the Departnent's help to tell a better
story about the changing character of the space domai n.

Thank you, M. Chairman.

Senator King: M. HIIl?

www.trustpoint.one 800.FOR.DEPO
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STATEMENT OF JOHN D. HILL, PERFORM NG THE DUTI ES OF
ASSI STANT SECRETARY OF DEFENSE FOR SPACE POLI CY

M. HIl: Thank you, Chairman Ki ng and Ranki ng Menber
Fi scher, and distingui shed nenbers of the conmttee. It is
an honor to testify before you today with ny distingui shed
col | eagues here. You have ny full witten statenent, and
W th your permssion | will sunmarize it and ask that it be
i ncluded in the record.

Senator King: Wthout objection.

M. HIl: As this commttee well understands, the
i nportance of space-based capabilities to our nation and to
our national security in this era of destabili zing
chal l enges from Russia as well as undeni able strategic
conpetition with China. As Secretary Austin testified, the
growt h of Chinese and Russi an counterspace capabilities
presents the nost i medi ate and serious threats to U S.
allied and partnered space assets and activities. Moreover,
Russi a and China views space as critical to nodern warfare
and see the use of counterspace capabilities as both a neans
of reducing U S. mlitary effectiveness and wi nning future
war s.

So as these devel opnents portend, the United States
must now be prepared for the possibility that conflict woul d
extent to or originate in space. And to be clear, as we

have said on many occasions, this would not be a space war

www.trustpoint.one 800.FOR.DEPO
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distinct fromterrestrial war. This represents the
extension of traditional arned conflict into the space
domai n of human endeavor.

So within the Ofice of the Assistant Secretary of
Def ense for Space Policy we are focused on the integrity of
strategy, policy, plans, and appropriate nmeans to devel op a
space posture that contributes to integrated cross-donmain
deterrence, by conveying clearly to potential adversaries as
wel |l as conpetitors the inadvisability of mlitary
aggression, to include attacks on U S. space capabilities or
those of our allies and partners.

The 2020 Defense Space Strategy, which ny office
prepared, addresses these chall enges of deterrence as well
as chall enges of crisis de-escal ation and warfare extending
to space along four lines of effort.

The first line of effort we describe as building a
conprehensive mlitary advantage in space, and that has nuch
to do wwth the work of the U S. Space Force in standing up
the capabilities and organizing, training, and equi pping.

The second line of effort we describe as integrating
space into the national and conbi ned operations, and that
has nmuch to do with the work of the U S. Space Comrand.

The third line of effort is shaping the strategic
environnent in ways that enhance domain stability and reduce

the potential for mscalculation. A fair anount of that

www.trustpoint.one 800.FOR.DEPO
www.aldersonreporting.com (800.367.3376)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Trustpoint.One = Alderson.

comes to our office in the Ofice of Secretary of Defense,
working with the rest of the Departnent enterprise.

And fourth, we are enhanci ng space cooperation with
commercial entities, with our interagency partners, and with
our international allies and partners.

Finally, in support of the National security strategic
guidelines, ny office | eads the Departnent of Defense's
participation in the U S Governnment's space diplomatic
activities, and those activities are centered, as your
openi ng remarks noted, on establishing nonbinding, voluntary
norns of responsible behavior, as well as on exposing quite
di si ngenuous space arns control proposals of others, notably
Russi a and Chi na.

M. Chairman, | am honored to have played a part over
t he past several years in bipartisan and col |l aborative work
of the Executive and Legislative branches to strengthen the
national security space posture. | |look forward to
continuing to work with Congress and with ny interagency
col | eagues, U.S. industry, and our international allies and

partners to secure the advantages of space and our nati onal

interests, and | | ook forward to your questions. Thank you.
[ The prepared statenent of M. Hill follows:]
Senator King: Thank you, M. HII. M. Costello,

pl ease.

www.trustpoint.one 800.FOR.DEPO
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STATEMENT OF DARLENE J. COSTELLO, ACTI NG ASSI STANT
SECRETARY OF THE AIR FORCE FOR ACQUI SI TI ON, TECHNOLOGY, AND
LOG STI CS

Ms. Costello: Chairman King, Ranking Menber Fischer,
and di stingui shed nenbers of the subcomrttee, it is an
honor to appear before you today. General Thonpson and |
have subm tted our statenent for the record, but | would
also like to take a few nonents and di scuss specific itens
that you included in the letter that invited ne here, that
may not have been in that statenent.

First, the Departnment is taking a proactive and cl ean-
sheet approach to reduci ng bureaucracy so that we can
deliver technologies at the speed of relevance. This
I ncl udes stand up of the space systenis command, the close
partnership with the Space Rapid Capability Ofice and the
Nat i onal Reconnai ssance O fice, and nultiple efforts to
bri ng stakehol ders together across the space enterprise.

We are al so optim zing space acqui sition by stream ng
requi rements validation, accelerating decision and
contracting speed, nmaxim zing budget stability within
progranms and flexibility within portfolios, and increasing
program execution efficiency. The Departnent is continuing
to work daily towards inplenenting the congressional
direction on the stand-up of the Assistant Secretary of the

Air Force for Space Acquisition and Integration, including

www.trustpoint.one 800.FOR.DEPO
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the responsibilities and duties of the Service Acquisition
Executive for the U S. Space Force, that, as specified in
law, will begin on Cctober 1, 2022. | remain a commtted
steward of our space acquisitions until that tine.

Across the departnent, we continue to enphasize
flexibility and col |l aborati on between the Space Force, the
Joi nt Requirenents Oversight Council, and other
st akehol ders. This includes efforts to rapidly validate
capabilities, |l everage the DoD s adaptive acquisition
framework, and utilize new authorities such as md-tier of
acqui sition.

Wiile we are cutting bureaucracy where it nmakes sense,
there is a deliberate effort to maintain rigor in each
program and achi eve speed with discipline. Many of our
prograns do benefit fromthese authorities, including
several in the satellite conmunications portfolio. W are
continuing to develop efforts to build di saggregated
strategic and tactical comrunications systens to neet

energing threats over the next decade. D saggregating the

m ssion allows the Departnent of the Air Force to capitalize

on commercially devel oped advancenents and best practices in

order to inprove capacity and flexibility for the
war fi ghter.
The Navy has al so turned over the managenent and

acqui sition of the Mbile User hjective System MJOCS, and

10
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future narrow band comuni cati ons systens to the U S. Space
Force, and two additional MJCS satellites will be acquired
begi nning in FY 2022. The repl acenent for the Advance
Extrenely H gh Frequency Strategic M ssion, known as the
Evol ved Strategic SATCOM w |l begin operationally
augnenting the protected strategi c SATCOM constel |l ation
whil e adding resiliency and cybersecurity capabilities by
the targeted need date of FY 2032.

The U.S. Space Force is both expandi ng and deepeni ng
its relationship with the commercial space sector to ensure
conbat effectiveness across all donmmins. |In FY 2022, the
U. S. Space Force is planning to award a first-of-its-kind
contract delivering all available commercial capabilities

fromnew, lowearth orbit suppliers. Capabilities my

i ncl ude weat her, space donmmi n awar eness servi ces, voice data

internet, alternate positioning navigation and tim ng
services, intelligence surveillance and reconnai ssance, and
backhaul services to provide rapid data transm ssion.

For future w deband, the Departnent is exploring a

hybrid capabilities set that will blend contributions across

mlitary purpose-built systens, comrercial systens, and
I nt ernational partnerships.

The | ast year has denonstrated the need for increased

m ssile warning, mssile defense, battl espace awareness, and

technical intelligence capabilities that are nore survivabl e

11
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12

agai nst energi ng adversary threats. The first resilient
geosynchronous satellite for the next-generation, overhead-
persistent, infrared satellite systemrenmains on track to
neet the warfighter's 2025 need date, and has net every
maj or m | estone on tine.

Additionally, the ground system devel opnent, known as
the Future Operationally Resilient Gound Evolution, or
FORGE, remains on track and has a robust risk reduction
effort to ensure the required initial |aunch capability is
supported on tine. Delivering this mssile warning system
is essential to the future force, and Secti on 804
accel erated acquisition authorities are critical to enable
delivery of the satellite in 2025. By using that authority,
we saved at |east 18 nonths conpared to using traditiona
maj or program acqui sition processes just for that effort.

The gl obal positioning system GPS, remains the gold
standard for precise positioning navigation and timng, for
not only the United States mlitary but for the world. New
capabilities are being brought online for enhancenents to
the GPS constellation that will benefit warfighters and
civilians. The Departnent is refreshing the constellation
to enhance anti-jam performance and | ooking into the
devel opnent of alternative position navigation and tim ng
technol ogi es, not to replace GPS but to augnent GPS.

In conclusion, the Departnment is optim zing space

www.trustpoint.one 800.FOR.DEPO
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acqui sitions. This optim zation require reformin many
areas, to include requirenents, budget, and acquisition
processes. W are pursuing ways to accel erate delivery of
operational capability, reduce programrisk, and enhance the
nation's ability to respond to an evol ving and ever-nore-
capabl e threat.

We thank you for the recent authorities such as Section
804 mddle-tier acquisition. W wll continue to work with
the Ofice of the Secretary of Defense, the Executive
branch, and the Congress to optim ze these processes while
i ncreasi ng transparency of our actions, to enable the
Departnent to operate with speed and agility in the face of
evol ving and paci ng threats.

I thank Congress for your |eadership and support. W
are eager to work with your subcommittee to secure our
nation's vital interests, and | | ook forward to your
questi ons.

[ The joint prepared statenent of Ms. Costell o and

General Thonpson foll ows: ]

www.trustpoint.one 800.FOR.DEPO
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Thank you so nuch.

Thonpson.
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STATEMENT OF GENERAL DAVI D D. THOMPSON, USSF, VI CE
CH EF OF SPACE OPERATI ONS, UNI TED STATES SPACE FORCE

Ceneral Thonpson: Chairman Ki ng, Ranking Menber
Fi scher, and di stingui shed nenbers of the conmttee, thank
you for the opportunity to testify today in ny capacity as
the Vice Chief of Space Operations, United States Space
Force, and on behalf of our Chief of Space Operations,
General Jay Raynond, and joined by these national security
space | eaders on the panel today, it is a pleasure to
provide you with an update on the details of the stand-up of
the newest U S. mlitary service, and informyou of our
plans for the com ng year.

I would like to begin by expressing ny gratitude to
Congress for its bipartisan support in establishing the U S.
Space Force on Decenber 20, 2019, and for your |eadership in
addressing the threats and chall enges that face the nation
I N space.

Year one of the Space Force's existence has been
f ocused on standing up the new Service. Wth purposeful
outreach to and the collaboration of Congress, U S. Space
Force has nmde trenendous strides in this first year,
establ i shing and resourcing the organi zati onal blueprint for
the Service, noving aggressively in the area of human
capital, force design, and acquisition and integration, as

wel | as providing foundati onal support for a truly digital

www.trustpoint.one 800.FOR.DEPO
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service, all of this while executing our critical space
m ssions around the clock and wi thout fail.

Ceneral Raynond's direction for year two i s integration
of the Space Force into the Joint Force and within the
i nt eragency, while we continue to build out the Service. W
have conpl eted the congressional requirenment to establish
the Space Force within 18 nonths, but build-out of the
service will continue. W have established the first field
command, Space Operations Command, and conpl eted desi gn and
resourcing of the remaining two, Space Systens Conmand and
Space Traini ng and Readi ness Conmand, with antici pated
stand-up of these two organi zations later this year.

Space Operations Conmmand is responsible for preparing
and presenting operating forces to U S. Space Command and
t he other conbatant conmands. Space System Comrand wi | |
devel op and field world-class capabilities for our space
forces and drive agility and speed into the acquisition
process, and Space Trai ning and Readi ness Conmand w | |
recruit, develop, train, and retain Guardians to protect the
hi gh ground of space.

As part of year two integration, the Space Force wll
pl ace increasi ng enphasis on strengthening relationships
Wi th existing partners and establishing relationships with
new ones. That includes the other services, conbatant

commands, the intelligence conmunity, our allies, and other

www.trustpoint.one 800.FOR.DEPO
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international partners. The United States as a whol e, and
the U S. Space Force in particular, are that nmuch stronger
when the relationships with these other agencies are strong.

Next, GCeneral Raynond and the entire | eadership of the
Departnment of the Air Force remai n adanmant that we nust
i ncrease the pace of space acquisition. Maintaining program
delivery tinelines of the recent past will not outpace the
threat. W nust go faster. The Space Force will continue
to |l everage, smartly, the 804 authorities that have been
granted by Congress, and will partner with industry and
academ a to | everage technol ogy and i nnovation of those
sectors. CQur adversaries have recogni zed the inportance of
such an approach to national security space. |In ny opinion,
the creativity, ingenuity, and innovation of the Anerican
mnd is one of our greatest assets. W nust fully | everage
that asset in this endeavor.

Qur people, our Guardians, are critical to the success
of the Space Force. W are adopting new and i nnovative
human capital and tal ent nmanagenent approaches for civilians
and mlitary nmenbers alike, under the authorities granted by
Congress and with your assistance. |In addition, the
recently released Vision for a Digital Service seeks to
build the fluency of that workforce and posture the Service
to be agile and innovative far into the future.

Finally, the U S. Space Force will continue to partner

www.trustpoint.one 800.FOR.DEPO
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wi th other agencies in the Executive branch and Congress to
protect U S. interests in space, pronbte responsible
behavi or in the domain, and ensure that it is secure,
stabl e, and accessible for peaceful use by all.

Qur Service's inception is an unprecedent ed
opportunity. Qur success to date could not have been
possi bl e wi thout the passionate and energetic efforts of a
smal |l group of CGuardians, fully commtted partners in the
Departnents of the Air Force and Defense, and the support of
Congr ess.

On behal f of General Raynond, thank you again for the
opportunity to appear, and | | ook forward to addressing your
gquestions and concerns.

Senator King: You nentioned it a couple of tinmes. |
| earned in Colorado Springs that we have airnmen in the Air
Force, sailors in the Navy, soldiers and Arny, and guardi ans
In the Space Force. |Is that correct?

General Thonpson: Yes, sir, that is correct, and it
reflects | ongstanding heritage of Air Force Space Comrand,
where we were known as "guardians of the high frontier."

M. Kendall: Thank you. Let nme just, just to get sort
of an update which you have provi ded, where are nowin terns
of end strength of the Space Force? How many personnel,
civilian and uniforned, and where do you expect that to go

in the next couple of years?
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General Thonpson: Yes, sir. Today our end strength
stands in, | wll say, three categories. The first is
uniformed mlitary nenbers today is about 6,400 nenbers.
About 6,000 of those transferred in fromthe Air Force in
the last year. W are in the process now of bringing in
inter-service transfers fromthe Arny and the Navy as well.
We have about 6,000 civilians assigned to the Space Force as
well. Like the Departnent of the Navy, all U S. Navy and
U S. Marine Corps civilians are Departnent of Navy
civilians, but 6,000 of those civilians are specifically
assigned to the Space Force.

Senator King: And howis recruiting? | know that
General Raynond, | think is at the Air Force Acadeny today.
| have a feeling he is also fishing for top graduates for
t he Space Force.

General Thonpson: Yes sir, heis. In fact, today 218
menbers of the class of 2021 fromthe Air Force Acadeny
j oi ned the Space Force. That includes the top two graduates
In the graduating class. So our recruiting has not been a
chall enge. Qur chal l enge has been ensuring that we find the
right set of high-caliber officers, enlisted, and civilians
to join the Force.

Senator King: Thank you. M. Hll, you nentioned, |
think, there was one treaty for space that goes back to

1967, and one of the things you nmentioned in your testinony
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was norns and standards. Where do we stand on trying to
establish international norns? Wat are the bodies that are
working on that? Are we taking a | eadership role? 1|Is there
any interest in the other space-faring countries |like Russia
and China in trying to establish sone kind of rules of the
road for space?

M. HIl: Yes, Senator King. So the treaty you
referred to, the 1967 Quter Space Treaty, how it is known,
it is one of four that the United States is a nenber of, but
that is the fundanental bedrock treaty in the internationa
space | aw.

And with respect to what we are focused on today in
nonbi ndi ng, voluntary standards, the first place | woul d
point tois thereis a Commttee on Peaceful Uses of Quter
Space, as part of the United Nations organi zation, that is
actually the organization that originally created the Quter
Space Treaty. But that is the organization that has
devel oped the debris mtigation standards that are in use
t oday, qguidelines on space sustainability that were produced
a few years ago, 21 guidelines, that cane out of really a
user's consensus group of commercial and governnent, civil,
mlitary, that participated in that. Sl ow processes in the
United Nations. It took about 10 years to do that, and a
| ot of these things have to do wth sinple facts of what

certain information --
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Senator King: Don't blow up satellites --

M. HIl: WlIlIl, there is a good one.
Senator King: -- and |eave the debris --
M. HIll: And don't |eave the debris all over the

pl ace. And when you get in the mlitary world, that is
clearly one of the ones that people are |ooking at.

Senator King: So are there active discussions? |Is
this a live process or is it noribund?

M. HIl: Wthin the arns control world there are
proposal s, but what tends to be proposals is -- the United
St at es has pushed that very point. Wat gets pushed back is
proposal s such as Russia and China saying, "W will not be
the first to put weapons in space.” WlIl, as we have
noticed, as we have noted in many places, Russia and Chi na
tested weapons in space. Russia tested one near one of our
satellites just a few years ago. So that is when | refer to
t he di si ngenuous proposals of saying we wll not be the
first nation to put a weapon in space; don't m nd our
satellite that is near one of your satellites, that m ght be
testi ng weapons.

So the process is easier when you are dealing with the
basi ¢ peace-tine types of operations. It is obviously nuch
har der when you get to sonething |ike the exanple you
of fered, sir.

Senator King: Thank you. W wll have a second round.
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Ms. Costello, we will talk about acquisition. Senator
Fi scher.

Senat or Fischer: Thank you, M. Chairman. | would
like to follow up with you first, M. H I, when you were

tal ki ng about Russia and Chi na perhaps bei ng di si ngenuous in
space. |In your statenment that you prepared and that has
been entered into the record, you were pretty adamant about
the efforts that we are seeing from Russia and China in
space. Can you go into a little detail there?

M. HIl: Certainly. So |l just referenced one
exanpl e, which was a test of a satellite in lowearth orbit
that is sort of, what we call a nesting-doll structure. It
has wthin it another satellite and then a third one that
can release a kill vehicle, an interceptor. That is an
exanpl e of a Russian satellite being devel oped. Both
countries have tested anti-satellite mssiles. Both
countries are devel opi ng ground-based | aser capabilities to
dazzle satellites or danage satellites. These would be sone
exanpl es that we can now tal k about publicly.

The mention earlier about declassification, there is
bot h decl assi fication, what we do, which needs to be
updated, or reclassification up to date, but we also need to
be realistic. There are nore things we can tal k about,
about what adversaries do, educating the public, to your

poi nt earlier.
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Senator Fischer: Right. Thank you for noticing that
in ny opening statenent. | think it is extrenely inportant
that the press gets this information out to the public, and
t hank you for the couple of exanples that you have put forth
there. It is, |I think, necessary that the public
understands the threats that we do face as a nation, and
that these threats are very serious.

| understand that we have been very supportive of an
effort that is led by the United Ki ngdom regarding
accept abl e behavior in space domain. Can you speak to that
alittle bit?

M. HIlI: Yes. So last fall at the United Nations,
when Russia and China were once again putting forward their
proposal for the treaty | nentioned on preventing the
pl acenment of weapons in outer space, the United Ki ngdom and
the United States and ot her countries |ooked forward and
said, "What can we do that is a little nore productive than
that, and not just vote no but offer sonething as an
alternative?" The United Kingdom put forward a proposal
that ultinmately passed with |arge nunbers, to have nations
subm t their ideas on what should be sone norns of
responsi bl e behavior in space. | think about 25 countries
did put in subm ssions at the beginning of this nonth. The
United States was one of those. And certainly the

notification of our operations, the debris mtigation, the
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safe trajectories that we fly, safe distances we maintain
were all sone exanples that we provided in that report, and
they are all filed with the United Nations and posted now.

Senator Fischer: You know, we have tal ked a | ot about
deterring hostile activity in space over the years and
noving to a nore defendable satellite architecture system
But do you believe that a defense-only approach wll be
successful in the space donmain?

M. HIl: Senator Fischer, |I like to refer to m ssion
assurance. Defense is one piece of m ssion assurance. But
it is better to start off with architectures that do not
require so nmuch defense in the first place. Wat we face
today is the | egacy of having designed architectures in an
era when we did not face the kinds of threats we face today,
and transitioning to a new era.

If you ook at all the other domains, they have gone
through this before, where yesterday's system becane
vul nerable to tonmorrow s threat, but we found a new way to
be resilient. W also found a way to reconstitute
capabilities if they are lost. Al three of those pieces go
i nto m ssion assurance.

Senator Fischer: Thank you. Ceneral Thonpson, | have
been on this subconmttee for 9 years and | feel |ike every
year we have a debate about space |aunch. But sonetines

this debate distracts fromthe significant progress that has
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been achieved in this area through the years. The Phase ||
awar ds were announced | ast August and they, | think,
denmonstrated how far we have conme, froma single provider to
a four-way conpetition that produced two w nners, saved the
t axpayers noney, and it provided assured access to space.

Can you give us your view on the progress that has been
made, and pl ease speak to how this conpetition has enabl ed a
stronger industrial base for us, and then touch on why it is
| nportant to space | aunch.

CGeneral Thonpson: So, Senator Fischer, you
characterized it incredibly well, and | amnot sure if | can
add to that, but | will. You are correct. W are in the
final stages. W have, in fact, the ability to have two
provi ders who can deliver our national security satellites
to any orbit required for mssion perfornmance is incredibly
important. 1In fact, | have been part of the space | aunch
community for nore than 25 years, and | can tell you, back
at the turn of the century, we had a trenendous problemwth
the ability to deliver those payl oads because we had a
series of launch failures. And so the inportance of two
fully qualified providers to do that is a vital part of
nati onal security access to space. The fact that we have
done that and it is coupled with not just a strong nationa
security market but a commercial market as well, increases

our security, not froma mlitary standpoint al one but also
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from an econom ¢ standpoint.

And | think, finally, the last key feature is we are
now in a path here in the next couple of years to get
finally off of the Russian RD- 180 engi ne and have two | aunch
vehicles that are fully owned and produced and operated from
the industrial base of the United States. | think it is

absol utely a neasure of the success of the strategy that we

followed. It is paying off. There is still sonme fragility,
and so we need to continue with the Phase |l approach. But
very quickly here, in the next several years, we will begin

| ooki ng to beyond that and how to further strengthen the
base and the conpetition associated wth national security.

Senat or Fischer: Very good. Thank you, sir. Thank
you, M. Chairnman.

Senator King: Channeling our former chair, John
McCain, he would be delighted to hear you say we are getting
off the RD-180. | can assure you of that.

Senat or Rosen, via Wbex.

Senat or Rosen: Well, thank you, Chairman King, of
course Ranking Menber Fischer. It is really an inportant
hearing that we are having today on U.S. mlitary space
policy prograns, and | really appreciate all the w tnesses
here for your service.

And so, of course we think about our cyber m ssion as

it relates to our space progranms, and it is no secret that
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our adversaries, of course, see the value of the space
domai n and they are devel opi ng counter-space capabilities to
underm ne our interests, including the cyberattacks. You
have to | ook no further than the news probably every day
about that.

So cyberattacks on our space systens could result in
the loss of data or services that are provided by our
satellites, which could have a w despread effect,
catastrophic effect, if used against a system such as our
GPS syst ens.

So General Thonpson, could you speak to how Space Force
I's working to keep our space-based assets, including
satellites, safe fromthese kinds of cyberattacks that we
have seen, specifically in recent weeks agai nst things |ike
the Col onial Pipeline, SolarWnds, and the |ike?

General Thonpson: Senator Rosen, you characterized
that threat very well. | wll briefly tell you three things
that we are doing to protect our space systenms fromthe
cyber threat.

The first is existing systens, as M. Hi |l explained,
were not really designed with a cyber threat in mnd, but we
have gone through a series of assessnents on all of them
understood the security challenge that we face, and while |

will call them"bolt-on capabilities,” we have still added

cyber defensive and cybersecurity aspects to them when and
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where and how we can.

The second aspect of that is fromhere forward
absol utely designing our systens with cybersecurity in mnd
fromthe very beginning. Reverting back to ny days as an
Air Force nenber, you do not choose, in an airplane, whether
you are going to have an engine or wings. You require both
to execute the mssion. Cybersecurity is now a fundanenta
part of everything we need for our systens.

And then the third piece is we are building out what we
call m ssion defense teans. Those are cyber defense teans
for every system for every operational organization who
understands the cyber capabilities, are highly trained in
def ense and hunting and finding threats, and addressing them
and providing that first |line of defense.

So it is those three things -- covering down on the
vul nerabilities of current systenms, designing in
cybersecurity, and fielding these teans to protect the
systens, are three aspects of what | will call cybersecurity
and cyber defense.

Senator Rosen: Well, thank you. | was going to ask
you about being sure you do that in future acquisitions and
how you are using nmachine |earning and artificial
intelligence, but I amgoing to actually nove forward into
tal king about a few bills | had in the NDAA that you say you

are building up your cyber workforce. | had a bill for
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JROTC to provide a STEMtrack for those young nen and wonen
who want to serve, so they can begin their service in the
cyber field in so many ways. And we have the PROMOTES Act,
anot her piece of bipartisan legislation that is going to do
some of those things.

So | would |ike to ask General Thonpson and then M.
H1l, how could things |ike the JROTC STEM program hel p the
Space Force carry out its m ssion, and how do you plan to
grow t he Space Force STEM outreach program so we create the
wor kf orce, because we are going to have to incorporate
artificial intelligence, machine |earning, quantum
conputing, and all of what we do in our future acquisitions
going forward. So General Thonpson and then M. Hill,
pl ease.

General Thonpson: Senator Rosen, STEMis critical to
everything that the Space Force does. W are focused on
m ssion only, which nmeans we do operations intelligence
acquisition in cyber, and as you understand, those are all
very focused on STEM trai ning and STEM education. And we
cannot just wait for STEM qualified applicants to cone and
ask to join the Space Force.

So working with the Air Force recruiting service,
wor ki ng through the ROTC program and worki ng through sone
of those other organizations |ike Junior ROTC and sone ot her

younger STEM outreach prograns, we are doi ng an outreach
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programto go to specific areas, | ook for those areas where
t hose STEM specialties are, and go recruit, starting from
for exanple, high school, get that talent interested, offer
t hem opportunities for education, either through an ROTC
programor civilian through a special college training
program if they choose STEM degrees and conmt to a career
I n the Space Force. Those are just a couple of things that
we are doing and we have begun to do as part of our efforts.

Senat or Rosen: Well, thank you. | see that ny tinme is
j ust about up, but as we do think about how we have to grow
in so many ways we have to have the human capacity in order
to fulfill our mssions as well, so | amglad you are
| ooki ng towards that.

Thank you, M. Chairman.

Senator King: Thank you, Senator Rosen. Senat or
Rounds.

Senator Rounds: Thank you, M. Chairman. | appreciate
you putting this together today and having this discussion.
Thank you to all of our wtnesses as well for taking the
time to come in and brief us with your expert testinony.

Let me just begin by clarifying one itemwth regard to
t he Russi an-nmade RD- 180 notors that we were using to do sone
of our space launch in the past. Are we using the RD 180s
t oday?

General Thonpson: Senator, we are. W have

30
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congressi onal authorization for use for those notors for up
to 18 nore |aunches. Qur current plan has us using those
notors for 6 |aunches, and by the tinme we have done that the
new notor for the Vul can | aunch system shoul d be operati onal
and we should finally be off of that.

Senat or Rounds: So at that time we will then have two
separate conpanies with |aunch capabilities that are not
reliant on the RD 180 engi ne anynore.

General Thonpson: That is correct, Senator.

Senator Rounds: Geat. Thank you. | think that would
make John McCain very happy to hear.

Let nme also just, next, wth General Thonpson, the
sensitivity for these special progranms seens critical. How
critical is it for the Space Force to adopt and field a
rapi d acquisition nodel in order to build capabilities at
t he speed of rel evancy today?

Ceneral Thonpson: Senator, while we remain the best in
the world in terns of developing and fielding capabilities,
adversaries, particularly China, are rapidly catching up.

By our current acquisition baselines, they have cycle tines
to be able to field two generati ons of new systens every
tine we field one, and at that pace that neans that not only
wll we be outpaced but they will begin accel erati ng away
fromus. So it is inportant to have a nore rapid

acqui sition and prototyping process in order not just to
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keep pace with the threat but actually to maintain our |ead.

Senator Rounds: You are tal king about specific
mlitary applications, in terns of their capabilities.

General Thonpson: | am yes, sir.

Senator Rounds: Are you tal king about applications
that are for defensive purposes or for offensive purposes,
or both?

General Thonpson: So in this case | amspecifically
tal ki ng about defensive purposes, but not just defensive
purposes. Really, the inportance of space is what it
delivers to soldiers, sailors, airnen, Marines. |If it does
not matter to them it does not matter to us. And
especially those capabilities nmust continue to keep pace,
and we have got to defend them and ensure they are there in
al | phases of conflict.

Senator Rounds: | think sonetinmes we think about space
as being the I ocation where we have the ability to observe,
to nonitor, to detect, but that is changing rapidly, at
| east it would appear to ne that it is. And it is very
simlar to what -- and | think we have tal ked about in the
past -- in Wrld War |, with the primtive aircraft that we
had at that tinme. At first they were used for observation.
Then they figured out that they could drop a bonb from one,
or toss a grenade over the side. And then pretty soon it

becanme a case of one aircraft defending the folks that were
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on the ground from another aircraft, and you had fighter
aircraft being devel oped. And then you had fighter aircraft
devel oped to shoot down bonbers.

Where are we at right nowwth regard to space? It
woul d appear to nme that we are entering that phase right now
where we have seen that China has al ready denonstrat ed,

I rresponsi bly, that they could blow up a satellite in | ow
earth orbit. They left debris all over the place. Now they
did it to their own, but they did it, nonetheless. They
knew that we could see it. Are we to the point right now
where, when we tal k about the different domains -- air,

| and, sea, space, and cyberspace -- would it be fair to say
that we are in that position to where we not only are
observing fromspace but we are preparing to actually wage
war in space?

General Thonpson: Senator, | think the analogy is very
good. \What you descri bed happened over the period of about
8 nonths, in early 1914 and 1915, in Wrld War |, while it
took 60 years or nore to get to that case in space. Space
has been used for observation, for surveillance and
reconnai ssance, to provide services for a long tine. As you
stated, Russia, China, and others are attenpting to take
those capabilities away fromus. As a result, we are
proceeding rapidly to do several things. The first is

defend those capabilities, and the second is, as M. Hil
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noted, field new architectures that are resilient under
attack, that are not as sensitive to those sorts of threats.

Senator Rounds: They recognize that the kinetic attack
that the Chinese did to their own satellite was one that
brought international challenge to them and sone
enbarrassnent, perhaps, to themas well, for their
irresponsibility. Wuld it be fair to say that in the
future we are going to see directed energy weapons as one of
the alternative sources, not only being space-based in terns
of attacking ours but probably with regard to their own
systenms in space being able to use directed energy weapons
systens to danmage our systens as well, and that we are
pretty close to that today?

CGeneral Thonpson: Senator Rounds, the future is now
Wi th respect to ground-based directed energy weapons,
absolutely, and there is no reason that technol ogy woul d not
allow fol ks to exam ne ot her basing opportunities.

Senator Rounds: Thank you. Thank you, M. Chairman.
My tinme has expired.

Senator King: Senator Kelly.

Senator Kelly: Thank you, M. Chairman, and before |
turn to our witnesses | would |like to thank you for hol ding
today's hearing. And | have been fortunate enough to see
the prom se and al so the opportunity of space exploration,

nore directly | guess, than nost, and | amglad now to be

www.trustpoint.one 800.FOR.DEPO
www.aldersonreporting.com (800.367.3376)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Trustpoint.One = Alderson.

35

part of this commttee, focused on ensuring that we can
defend U S. interests and pronote stability and security in
this increasingly contested domain.

Arizona has always played a critical role in our
nation's defense, and | amproud to say that that is going
to continue with Arizona supporting one of the first 10
JROTC Space Force units in the country. Pretty exciting.

It is at Shadow Mountain Hi gh School in Phoeni x.

And | want to now followup a little bit on what
Senat or Rounds was saying. The destruction of that
satellite, that Chinese satellite, by their own forces,
presented an interesting problemfor ne. | was the
commander of the Space Shuttle on the very next shuttle
m ssion to |launch, and it becane an issue. | had to
maneuver the Space Shuttle out of the way of sonme of that
debris, and it presents an increasingly conplex hazard for
us, and not only those thousands of objects but there are
tens of thousands of others. And as space becones nore
congested, | think our ability to cooperate with other
nations is going to beconme nore inportant.

So this question is really for all three of you. How
do each of you propose that we work with our allies, and our
adversaries, to naintain stability in this donmain and ensure
t hat space is usable and operational and functional for us

and our allies?
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General Thonpson: Senator Kelly, | will start briefly
and pass to M. Hill, because his organization |eads a | ot
of the activities we have with allies and partners.

First of all, we have had a | ongstandi ng rel ati onship
with many close allies in the past. It begins with sone of
our closest allies, European allies and Australia as well as
NATO partners. Understanding the threats and chal | enges of
t he domai n, understandi ng how we need to work together, and
under st andi ng how col l ectively we can create a deterrence
and security effect has been an ongoing activity that we
have seen.

The second thing | would like to add, though, is with
the creation of the Space Force we have seen ot her nations,
who have not been traditional mlitary allies, express
interest in relationships and beginning talks. | wll give
you two exanples -- Brazil and India. They have engaged us.
In fact, our first bilateral exchange wth any nation in the
Space Force was with the nation of Brazil. They see this,
and we see this, as an opportunity to pursue conmon
i nterests, especially focused on security and stability.

And as you would note, we will pursue that opportunity with
any country who is interested in peaceful use and security
and stability.

And then finally, | think it is incunbent on us

friends, third parties, and potential adversaries alike is
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we have to have a discussion of rules of engagenent, norns
of behavior, and how to behave responsibly.

Senator Kelly: General, so wth regards to LEO in
particular, do you, as we are tracking relatively snall
obj ects, there are thousands of them \Wen you get a state
vector on those and you can see that it is going to approach
not only our allies but sonetinmes our adversaries, you know,
satellites on orbit, do we share that information? Because
there is also benefit for us to nake sure that even sonebody
who is not necessarily on our side, that this does not
becone an issue for them because it will further increase
the problemif there is an inpact.

CGeneral Thonpson: Senator Kelly, through our 18th
Space Control Squadron and the Conbi ned Space Qperations
Center, we do that deconfliction with all objects we track,
and we will advise any owner or operator, friend, foe, or
disinterested third party, and have done so in the past.

Senator Kelly: M. HII?

M. HIl: Senator Kelly, to pick up on that question
nost all space operators that we contact, that the squadron
contacts, are very glad to engage with us. There are two
countries that often do not pick up the phone or answer the
emai |, and what we are trying to focus on is your basic
safety. W have data. W do not have the perfect

i nformati on. What do you have fromyour satellite
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operations? Do we have a potential conjunction/collision
here or not? It may be debris. It nmay be an active
satellite and a dead satellite, or International Space
Station, in your case. So that is a basic principle.

Communi cate, and when you have data, nost data can be shared
and used for these safety reasons.

Senator Kelly: Well, thank you for doing that. |
think it is a thing that we need to continue to do, because
If we do not -- you know, as you know, these objects reenter
eventually. W have just got to nmake sure we are not adding
nore than is com ng back into the atnosphere. Thank you.

Senator King: Which are the two countries that do not
answer the phone?

M. HIl: Qur good friends Russia and China. W have
est abl i shed communi cations in some circunstances. It is not
100 percent. But with npost people we know who is the
operator to contact, so we end up having to use diplomatic
channels, and it is nuch nore conplicated process. So you
woul d want to be able to work on basic safety and flight
oper ati ons.

Senator King: Thank you.

Senator Kelly: M. Chairman, could | just follow up
for a second?

Senat or King: Please.

Senator Kelly: So the Russian Space Agency, | nean you
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shoul d have a direct line to the TsUP, the Russian M ssion
Control Center in Moscow, for their Space Agency. So they
do not respond when there is a conjunction?

M. HIlI: Mk VWnpel is the name of the organi zation
that we would reach out to, and they do not respond. So we
will work through their defense attaché, our defense
attachés, and so forth, through diplonmatic channels, and
eventual ly establish it. But we have not been able to
establish just this basic kind of safety of operations type
of communi cati on, not strategic conmunications at all,
sinply seeing sonething of concern that m ght be happeni ng.

Senator Kelly: Thank you.

Senator King: Thank you. | want to call on Senator
Cranmer but | also, if | recall, Senator Craner, you were one
of the early and passionate advocates for the Space Force,
so | amsure this hearing is especially neaningful.

Senator Craner: It is, thank you. Yeah, | was, and
am General Thonpson, good to see you agai n.

One of the things | would Iike to just testinony to
nyself a little bit, when you tal k about recruitnment. What
| have noticed, in my trips to Gand Forks, for exanple, to
the university or to the base, but especially to the
uni versity, where both General Raynond and CGeneral D ckinson
have spoken to the ROIC cadets, they are quite enthusiastic

about Space Force, not just because it is sort of the cool
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thing, which is, |I think, part of it, but al so because of

the upward nobility that they see, the opportunities that

they see in Space Force that open up opportunity that they
do not see probably in the Air Force, or at |east they do

not perceive that they see it.

But | also |learned the sane thing, have seen the sane
thing, fromguardians when | go up to Cavalier. They have
chosen that force specifically because, again, of upward
mobi l ity opportunities that they perceive and are
experi enci ng.

One of the issues, General Thonpson, as you know, that
| visit alot wwth General Raynond about is the flatness of
t he organi zation. Wen we went through this process to
stand up a force, one of the things that we had to say over
and over and over again to ourselves, and to be convinced,
that we were not going to create a quagmre, a big,
bureaucratic quagmre that the other services have created
for thensel ves over the course of decades, or centuries in
sonme cases. And so far | have been pretty inpressed, and |
know just as recently as |ast week, General Raynond
menti oned that you were able to avoid at | east two | ayers of
m ddl e managenent, right? Could you nmaybe just el aborate a
little bit on that and how you think it is going? And I
think this is an issue that | will probably press for as

|l ong as | have anything to do with it, just to keep us al
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on track.

General Thonpson: Senator, absolutely. W have
absol utely designed the organization with that in mnd, as
you stated, conpared to the organi zation that we inherited
fromthe Air Force, which was very well designed for the
operational needs of the Air Force. W redesigned it for
the needs of the Space Force and renoved, in this case, two
echel ons of commmand.

On the headquarters side, | will tell you that |eanness
is both an opportunity and a challenge. W have |ess than
600 people when we are fully resourced in our headquarters,
and | wll give you an exanple of what that |ooks |ike. W
have an office that does intelligence operations,
sust ai nnment, communi cati ons, and our nucl ear command and
control comuni cations mssion. Qur staff in that
organi zati on has 4 executive | eaders, three general officers
and a seni or executive. The average nunber of senior
| eaders in every other Pentagon staff dealing with those
matters is 37. So we are incredibly lean, it nakes us
agile, but rather than day-by-day deciding who is going to
attend neetings in the Pentagon, the question is can we
afford to attend neetings in the Pentagon.

So it is both a challenge and an opportunity, but it is
the final design, it is our expectation, and we have people

novi ng fast, by design but also by necessity.

www.trustpoint.one 800.FOR.DEPO
www.aldersonreporting.com (800.367.3376)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Trustpoint.One = Alderson.

Senator Craner: Well, you know, Senator Rounds and |
have simlar flat organi zations. W each represent about
800, 000 people and they all have our cell nunber, and it is
really very efficient but it can be a burden.

That said, the one area that | have noticed, you know,
back to sort of our job and our relationship with you all is
the one thing the Space Force does not have that is specific
to the Space Force is a legislative liaison. And | think
for a devel opi ng organi zation, that is even nore inportant
than for a well-established organization. And | know t hat
the Marine Corps does, and | would just suggest to take a
little bit of the burden off of the organization and the
| eadership it mght pay to have a legislative |liaison shop
W t hin Space Force.

CGeneral Thonpson: Yes, sir. Today the |egislative
| i ai son shop is organi zed under the Secretary, so it
provi des support to both. But we have definitely noticed
recently a need to add resources and focus for the Space
Force, and we will continue to | ook at that.

Senator Craner: | look forward to that. Thank you.
Thank you, M. Chairman.

Senator King: | was there 2 weeks ago. It is
fasci nati ng.

You nentioned you are agile. | hesitate to say this in

front of a professional football coach but ny old high

42
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school coach said he wanted players who were agile, nobile,
and hostile, so that is not a bad definition. And with
that, Senator Tuberville.

Senator Tuberville: | think I have used that a few
times, M. Chairman, innmy life. W are always |ooking for
that kind. And speaking of recruiting, being new, General,
are we sharing our STEM curriculumthat we are going to need
for Space Force all over the country with our universities?
It is nore marketing than anything el se.

General Thonpson: Yes, sir. The curriculumis not the
chal l enge, as you said. It is getting the word out. But |
will tell you that we have a special opportunity. One of
the reasons is because we are so snmall, our needs for any
gi ven year nunber in the hundreds rather than the thousands
or tens of thousands. So we are in the process of
establishing relationships with sonme specific universities
t hat have outstanding STEM prograns that are world class in
terns of research, that have ROTC prograns, that we want to
use as the foundation for training and educating our
mlitary and civilian workforce, so that we can ensure that
we are getting high quality, we have a reliable pipeline,
and they understand our needs and are providing that for us.

Senat or Tuberville: M. Costello, | wll wake you up
over there. Nobody is bothering you. You know, the DQJ

just updated its China initiative. In 80 cases they found
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Chi nese theft of trade secrets frommultiple U S. aviation
aer ospace conpanies. You know, does it nmake sense for us to
spend $164 billion in R&D and then let it slip through the
back door? | am just asking.

Ms. Costello: Certainly that is not sonething that we
intentionally do, and we are continually working with our
I ndustry partners to nmake sure that they do have appropriate
security neasures in place. So that has happened on
occasions. W have gotten nuch better, and continue to
chal | enge our industry partners and work with them on our
cybersecurity, on our intellectual property rights, being
able to make sure that our prograns are owned by us and we
get to continue to work with them

I ndustry does not want that going out the door either,
so that is a shared interest on our parts with industry, and
they are actively working it too.

| welconme all ideas on how to inprove that, though,
because it is a hard challenge, and we have, you know,
peopl e who would |i ke that information, who are going to
spend their days trying to figure it out. So we have our
best working on it, industry has their best working on it,
and we are working very hard so that does not continue to
happen.

Senat or Tuberville: And this m ght be a question for

all three of you. Being from Al abama, we have got 1, 000
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subcontractors in Huntsville. The big conpani es,
corporations, can afford cyber. They can afford to watch
their back. But a lot of the smaller conpanies that really
do the bottomline work, that come up with the inventions,
they cannot afford that. They cannot afford it for their
bottomline. How do we help those peopl e overcone the
probl ens they are having, because if they have to pay for
all that overhead they cannot make any noney.

Ms. Costello: So we do have several of our |arge
conpani es who are taking an active role in creating nodul es,
if you will, that will help the snaller conpani es when they
are onboardi ng and al ready have a platformthey can use that
I's cyber secure. So that is one area where |arger industry
has recogni zed that problemand is working to hel p us.

The OSD is al so working on neasures that will help
smal | er conpani es not have to do all the sane |evels of
protection. But as many of us in this roomknow, all you
need i s one enabling capability to get through and it is a
problem So we cannot go too | oose on that. W still have
to put controls in place. But | think it is going to be a
partnership of how we devel op our capabilities, our
software, designing cyber in fromday one into those
processes as we wite code, letting the snmaller conpanies be
able to connect with standards so that we are protecting

capability along the way instead of everybody havi ng access
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to everything al ong the way.

Senat or Tuberville: Thank you. GCeneral, Al abama is
proud to host the main | aunch provider for the Nationa
Security Space Launch Phase 2 program ULA, and its new
vehi cl e engi ne provided by Blue Oigin. Wat do you think
the main challenge is for us to assure U. S. access to space?
What are we going to do about it, because we are going to
have probl ens.

General Thonpson: Senator, | think our |aunch sector
is actually in the best shape that it has been in in nmany
years, but you are right, it is still a bit of a fragile
point. | think the nost inportant thing that we need to do
in the near termis follow through on the strategy that
created Phase 2 that has just begun, so that we have two
reliable partners, as you said, one SpaceX and the other is
ULA.

I think what we need to do is continue to provide
opportunity for those and ot her providers to | aunch
responsibly and reliably in the future. One of the things
that we are doing at our |aunch range, Cape Canaveral and
Vandenberg, is to lower the costs that are incurred on them
to be nore flexible and responsive in letting them | aunch.
| think those activities, as well as helping to facilitate
| ower cost for themis what we can do to continue to sustain

a market in those sectors.
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Senator Tuberville: M. Chairman, can | ask one nore?

Senator King: Please.

Senat or Tuberville: Ckay. You know, space, by 2040,
is going to cost us $2 trillion, our taxpayers. You know,
that is a lot of noney. O course, it mght not be that
much, you know, by the tinme we get to 2040. But usually
conflict follows noney. | would like to ask M. H Il this,
you know, just being new on this conmmttee. The Anerican
t axpayers are going to have to foot a lot of bill, big
bills, for space, and, of course, that is probably where the
next big conflicts are going to cone from

How do our allies feel about all this? Are they on
board? Are they going to help? Are we going to be in it
alone, like we normally are? Were are we at on that?

M. HIl: So our history with national security space
is a history where we have done a | ot ourselves, for reasons
of the security of the prograns that we did in the past.

The downside of that is that wwth the exception of the Five
Eyes allies, who are closely intertwned with sone of that,
we did not have a lot of sharing with our allies. On the
other side of it, though, it neant that sone of our allies
were investing in their own space capabilities because they
were not able to partner with us. Now that we are at an era
where there is a ot nore than people can do, and the

econom cs of space have changed too, we have nore allies who
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are conmng into it, and they are approaching it fromthe
perspective that they know they cannot do the program

t hensel ves. They are not going to design the U S. space
architecture.

So their question is pretty uniformy to us, where can
we make an inpact that, as allies, can contribute to
conbi ned capability, like we do in the other domai ns? And
we are at the point, with things |ike the Space Devel opnent
Agency architecture, for exanple, or in satellite
comruni cati ons and hosted payl oads, where there are
opportunities to actually do this partnering with allies, as
well as on the operational side. Sharing the previous
gquesti on about debris in space domai n awar eness, shari ng
that information that allies also collect fromtheir systens
is an area. So it is a growmh opportunity.

Senator Tuberville: Thank you. Thank you, M.
Chai r man.

Senator King: M. Costello, I am concerned about
redundancy of acquisition. W have got the intelligence
community, we have got the conmercial satellite community,
we have got the Air Force, we have got now t he Space Force,
we have got Space Command. Talk to ne about rationalizing
the acquisition process to be sure that we are nmaxi m zi ng
the benefit and mnim zing the cost.

Ms. Costello: So acquisition authorities start from
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in our case, the Secretary of the Air Force, and they roll
down right now through the acquisition executive, currently
SAF/ AQ At the point at which we have a second SAE, by | aw
ri ght now Cctober 1 of 2022, those authorities wll go down
two pat hways, but not all authorities. Certain authorities
are limted to one person within a service.

So we are working through sone of those details to nmake
sure we have the right efforts in the right support node for
when we stand up the new Assistant Secretary of the Air
Force for Space.

Senator King: And isn't there an acquisition executive
council or sonmething like that? |Is that up and runni ng?
WIIl that help in this regard?

Ms. Costello: There is a Space Acquisition Council
t hat has been stood up, and right now | am chairing that
until there is an Assistant Secretary of the Air Force for
Space Acquisition and Integration. At their arrival, they
wll then chair that forum And that does bring all of
t hese groups together to tal k about force structures and
I ssues going on, so that we can align our efforts and not
duplicate, certainly not duplicate prograns and not
duplicate technology efforts that are going on, align our
budgets better, get on a simlar roadmap. That wll be very
hel pful .

Senator King: And a huge part of the devel opnent in
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space now is commercial. To what extent do we piggyback on
commerci al space activities? It seens to ne if we want to

do a GPS satellite, and Amazon or sonebody el se already has
one up there, can we save the taxpayers noney by utilizing

commerci al satellites?

Ms. Costello: Absolutely. Qur Space and Mssile
Center is very actively involved with startup conpani es,

I ndustry, comercial. They have their Space Enterprise
Consortium of about 500 conpani es, many of which are, al nost
all, 70 to 80 percent, are not traditional space providers.
And they get ideas fromthere. They get their innovations.
They are able to use that maybe to devel op prototypes, test
things out. So they are actively working with industry, and
al so working with our international partners, in order to
figure out where we can | everage what they are doing too,
because we do not need to duplicate there on many
capabilities.

Senator King: Well, it is also a strategic advant age.
A lot of small satellites are harder to take out than one
big one. Is that correct?

Ms. Costello: Absolutely. depending on the m ssion and
what you are trying to acconplish. W are at a point where
we have so many tools in our tool box right now that we have
that flexibility. And as we tal k about picking the right

path for providing the capability, it is not just the old
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traditional one way to do an acquisition program \Wat is
It we need to do there? And the disaggregation that is
goi ng on enables us to do sone things as prototypes, sone
things as major prograns if it nmakes sense, sone things as
just a software pathway, and then al so doi ng partnerships
with our international allies.

Senator King: | agree with Senator Tuberville. |
think this is a ripe area for partnershi ps and spreadi ng the
burden, to sone extent, to those who will be benefitting by
this architecture.

M. HIl, nobody wants to tal k about offensive weapons
I n space. However, is it necessary to have a capability
that will deter our adversaries from exercising offensive
weapons agai nst our satellites? |In other words, our whol e
national security strategy rests upon deterrence, and do we
need to devel op capabilities and communi cate themto our
adversaries in order to have an effective deterrent?

M. HIl: Senator King, first, the thing about the
weapons, of course, whether it is offensive or defensive, is
often in the intention of the user. One person's act of
defense i s another person's offense, for exanple. The
ability to assure a capability, to deny sonebody the benefit
of attacking a capability, is part of a deterrence. The
ability to inpose costs on soneone else if they take action

is also part of a deterrence.
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And it gets to understanding what is inportant to
soneone el se, to the adversary, the aggressor you are
concerned about. If their capability in space is really not
that inportant to themthen there is not particul ar
deterrent value in holding it at risk. But if taking down
our space capability is very inportant to their mlitary
strateqgy, then assuring our mlitary capability in space may
be very inportant to our deterrence cal culus. Figuring out
t hese pieces of where does the space domain fit into the
totality of deterring aggression is one of the key questions
that we have to work on with the new organi zations.

Senator King: Wwen | was in Col orado Springs and
havi ng these briefings, the first thing that cane into ny
mnd is that this is literally 3D chess. W are dealing in
a three-di nensi onal process of defense and counterneasure.

Senat or Fi scher?

Senator Fischer: M. H I, when you are talking about
the dual nature of the technology that is avail abl e, whet her
It is going to be offensive or defensive, isn't it a
grappling armcan be used to fix a satellite or it can also
be used to take one down?

M. HIl: Perfect exanple.

Senator Fischer: So it is not necessarily sone
advanced mlitary weapon that we are tal king about in space.

It could be as sinple as that.
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M. HIll: And that is part of the point. The
designing of the satellites, the old era where you had so
much capability aggregated to do so nany m ssions from one
platform very high-value target. And the nodern capability
of something very sinple to take it down, that is a bad
equation. So how do we switch to architectures as descri bed
here, many small| satellites, many nore targets, not as nuch
val ue in each target.

Senator Fischer: R ght. Wen we talk about behavior
i n space, what do you think about the challenges that we
have in trying to establish some kind of norns or sone kind
of treaties when it cones to that behavior?

M. HIl: Yeah, | think treaties are a | ong ways away,
much | ess getting it through the negotiating table, nuch
| ess through the United States Governnent processes for
treaty ratification, and nmany other government processes as
well. This is why our focus has been on nore voluntary,
nonbi ndi ng neasures.

But to the point that Senator King nade earlier, even
the one that we have proposed at different places, of don't
do debris-generating tests of satellites, don't bl ow up
satellites, even that is one that people are very carefu
about tal king about because of what they m ght have in their
own plans. But having the user conmunity together, and by

that | nean the total user community of space operators,
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beyond just the mlitary, creates a |arger group of voices
to push these issues.

Senator Fischer: And if and when we are able to nove
forward on sone kind of treaty in space, how are you going
to verify conpliance?

M. HIll: Verification is one of the reasons that we
have objected to what the Russians have proposed, in
addition to the point that the Russian proposal does not
address ground-1launched anti-satellite mssiles. So we have
capabilities in space to observe other people's satellites,
but we are a | ong ways away from havi ng the ki nd of
verification that you would want to have for that.

Senator Fischer: R ght. General Thonpson, | would
|i ke to ask you about the Overhead Persistence Infrared
satellite program Before we had a Space Force, the Air
Force was going to nove forward on that in a very aggressive

manner, and | think it has been a poster child for "go
fast." Can you talk about the progress that has been nmade
on that so far, and what is your |level of confidence that we
are going to be able to reach the 2025 target on that? That
is, | guess, |looking to see if funding is going to be
provi ded.

General Thonpson: So, Senator Fischer, that is exactly

correct. It is an exanple of using authorities provided by

the Congress from804 to rapidly prototype and prepare to
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field capabilities. The challenge, the technical challenge
In that system the next-generation m ssile warning
satellite, was the sensor to detect those mssile |aunches.
And so using those authorities and acting i nmedi ately, our
acqui sition armwent out and started prototyping those
capabilities right away. W also aggressively went to find
the funds we need. The programis currently fully funded.
It is currently on track for 2025. Fromthe day the date
was established, it was a very aggressive schedul e, but I
will tell you today we are on cost, we are on schedul e, and
we expect that our acquisition communities, Space Mssile
Systens Center, wll deliver it for [aunch by 2025.

Senator Fischer: 1Is there a backup plan to provide for
a mssile warning if the first satellite is not |aunched?

General Thonpson: Yes, ma'am The backup plan is, in
fact, the quality of the systens that our fornerly airnmen
and now guardi ans have produced in the past. The current
set of capabilities, space-based infrared system the
current mssile warning program has been designed and
engi neered so well that it is lasting |onger than required.
In fact, the defense support program the series of
satellites before SIBRs, we still have functioning
satellites on orbit.

And so because every single day those satellites

continue to function and function effectively and perform
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the mi ssion beyond their design |ife, each day that passes
we gain nore margin in the ability not to have to deliver
these satellites in 2025 and still neet the mssile warning
m ssion. W remain on schedule. The teamis absolutely

adamant that they are going to deliver in 2025, but we fully

expect there will be enough capability in our mssile
war ni ng constellation at that time. |If, in fact, we suffer
aslip, we will still be able to fully execute the m ssion.

Senat or Fischer: Oay. Thank you.

Senator King: Thank you, Senator Fischer. Senator
Kelly.

Senator Kelly: Thank you, M. Chairman. | just wanted
to get an update fromyou on issues regardi ng just heavy
lift, LEO Do you guys track devel opnment of SLS and al so
with the Iong-termneed of rocket engi nes and devel opnent of
engines? |s that something you are | ooking at as part of
Space Force, as you build out? | see on -- you know, you
have a Space Systens Command that not yet established but
will eventually. |Is this going to be part of the purview of
Space Force as wel | ?

General Thonpson: Yes, sir, it is. Space Systens
Command, in fact, the core of Space Systens Command wi |l be
Space and Mssile System Center today. They are the
provi ders of our |aunch capability.

Specifically related to SLS and the utilization of that
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system and that capability in the Space Force, we are not,
but we work very closely wth NASA on | aunch capabilities in
general, specific technologies of interest, absolutely,

I ncl udi ng crossover technol ogi es between SLS and sone of our
| aunch needs. And then the other piece of that is as we
prepare to go into the next phase of National Security Space
Launch -- we are in Phase 2 right now -- we are currently

| ooki ng for our own needs but also for the needs of the
entire U S. Governnment on specific technol ogies that may be
of value or of inportance, and to determ ne whet her or not
we need sone research and devel opnent technology initiatives
to pursue that. And we do that routinely with NASA and with
t he National Reconnai ssance O fice.

Senator Kelly: Yeah, | think there are opportunities
here with incredi ble synergy, with private-public
partnerships. But at the sane tine, we are just devel oping
a lot of new systens in parallel, you know, for commerci al
space flight that could be ultinmately adopted for uses for
Space Force and the U S. mlitary, in general. And | think
that is a positive thing and it could bring dow the cost.

| often feel like we are currently where we were in the
1930s in aviation. You know, in the 1930s, the DC-3 was
built. It was the first airplane that was able to take a
decent nunber of people a decent distance and do it

relatively safely and efficiently w thout very high cost.
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And we are starting to see sonething like that with all the
commercial capabilities being developed to orbit. And if we
work in conjunction with private industry, this could
benefit DoD.

General Thonpson: Senator, | think the opportunity to
do that, for all of us right now, is as we begin to prepare
for that Phase 3. W, the U S. Space Force, wll be
purchasing our first |launches in the next phase of the
program in 2025. That neans right nowis about the tine
when we start to ook at those things. W look in the
commercial sector. W work with the NRO, we work with NASA.
So I think you are exactly right. Now we are on the cusp of
the ability to do that specifically.

Senator Kelly: Thank you, General, and | yield back.

Senator King: Senator Tuberville?

Senator Tuberville: | have got one nore question.
General, in your opinion where do we stand wth R& conpared
to Russia and China right now? |In just our country, where
do we stand?

CGeneral Thonpson: Sir, what | need to do is get you
some netrics. | have seen in the past that -- | amtrying
to recall off the top of ny head. Wat | will tell you is
with respect to the energy and the investnent in China, we
probably are a bit chall enged. W have established what |

will call a floor, in terns of science and technol ogy
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i nvest ment inside the Departnent of Defense, and the |evel
of that investnent right nowis probably barely adequate.
But in terns of the nunbers of conpanies, the anount of
noney that is invested, and the nunber of people that are
entering, for exanple, STEM career fields and engaging in
R&D, we have a challenge in the nunbers ganme, one that we
can probably never fully conpete with in terns of pure
nunbers. But partnering with other nations and ensuring
that we at | east have enough to adequately address what we
have to do is probably a focus that the nation needs to
pur sue.

Senator Tuberville: Thank you.

Senator King: W are all set with questions, Senator
Fi scher? You are okay?

| want to thank our w tnesses, and one |ast conment.
You nentioned Section 804 several times and the authority.
Since this is a new, evolving organi zation, please |et us
know i f there are inadequacies in the 804 authorities that
we mght be able to patch in the upcom ng national defense
bill. |If there are things that you have di scovered that are
obstacl es to your novenent forward, nowis the tinme. So
pl ease convey those to the conmttee and we will be glad to
consi der them

Agai n, thank you for your testinony today. Thanks for

your wonderful work on behalf of this country. Wth that,
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