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OPENI NG STATEMENT OF HON. TAMMY DUCKWORTH, U. S.
SENATOR FROM I LLI NO S

Senator Duckworth: The Airland Subcommttee will cone
to order.

Before we start, | would Iike to say how pleased | am
to chair this subcommttee and its oversight
responsibilities of our nation's primary |and and air
forces. | look forward to working with Senator Cotton and
comm ttee nmenbers as we continue the subcommttee's
col | aborative approach during this critical tine.

| think we can find broad agreenent within the
subcomm ttee as we confront the issues facing our soldiers
and airnmen and their famlies.

On to business. W neet today to receive testinony on
the United States Arny's nodernization efforts and its
fiscal year 2022 budget request.

Qur witnesses this afternoon are M. Dougl as Bush,
Acting Assistant Secretary of the Arny for Acquisition,

Logi stics, and Technol ogy; Ceneral John Murray, Commandi ng
General, Arny Futures Command; and Lieutenant General Erik
Pet erson, Deputy Chief of Staff, Army G8. | welcone each
of you and thank you for your service and willingness to
appear before us today.

The interimnational security guidance states that the

United States will ensure our arned forces are equipped to
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deter our adversaries, defend our people, interests, and
allies, and defeat threats that energe. For the Arny, that
means ensuring it is manned, trained, and equipped in a
manner that equals its vital role in a Joint Force and
remai ns ready for global enploynent.

Today, we are focusing on the equipping side. A few
years ago, the Arny devel oped a clear picture of its future,
assessing requirenents and identifying gaps. It then
focused on prioritizing future capabilities and noderni zi ng
enduring systens while divesting |legacy platforns. It has
done so by appropriately recognizing the inportance of
focusing on its role in multidomain operations, while not
| osing sight of its unique place as the preem nent | and
force, and it has done so in the context of an assertive PRC
and a disruptive Russia while not |osing sight of full
spectrum oper ati ons.

Today, we seek updates on the Arny's six nodernization
priorities: |long-range precision fires, next-generation
conbat vehicles, Future Vertical Lift, the Arny Network Air
and M ssile Defense, soldier lethality, and its rapid
capabilities devel opnment efforts in hypersonic, directed
energy, indirect fire protection, and m d-range capability.
We commend the Arny's initiative in creating the concept of
a mul tidomain task force to address conbatant commander

requi rements, and we are interested in hearing about this
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and ot her operational concepts, requirenents, and
noder ni zati on pl ans underway, particularly, as they relate
to planned or potential fore-structure changes.

We hope that you articulate how the Arny's fiscal year
2022 budget request bal ances nodernization with advance
procurenment. W are concerned about the risk the Arny is
assum ng by prioritizing future capability over enduring
force nodernization efforts, specifically, in the areas of
avi ati on, wheel ed- and tracked-conbat vehicles, and I T, and
cybersecurity upgrades; furthernore, we nust understand the
i npact of these decisions on the nodernization of the Arny
Nati onal Guard and Arny Reserves, critical conponents of the
total Arny. Finally, the commttee is keenly interested in
how t he Arny's budget requests nmanages risk to the
i ndustrial base.

| would like to comrend the Arny for making bold steps
inits efforts to nodernize soldier-centered practices, such
as soldier touchpoint in the prototypi ng phase and "try
bef ore you buy" partnerships with industry, seemto be the
evolution the Arny needed to reset its acquisition prograns.
But hard decisions |lie ahead. The establishnent of Arny
Fut ures Command pl aced sharp focus on requirenents but
remai ns nascent.

The Arny nust ensure the nodernization enterprise and

the civilian oversight function remains strong through
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OPENI NG STATEMENT OF HON. TOM COTTON, U.S. SENATOR
FROM ARKANSAS

Senat or Cotton: Thank you, Senator Duckwort h.

First, let nme say that, of course, none of us ever want
to turn the gavel over once you have held it, as | have
chaired this coomttee for the last 6 years, but is it a
great honor to turn it over to a fellow veteran and soneone
who is served our nation with distinction in uniformand now
in the Senate in a sacrifice nore than nost of us could ever
i mgi ne. So, congratulations on maeking the chair of our
comi ttee.

| would say that | expect to have as good a
relationship with you as | did with Senator Manchin and then
wi th Senator King, but obviously, | expect to have a nuch
better relationship with you than those two guys.

Senat or Duckworth: Yes.

Senator Cotton: M. Bush, CGeneral Mirray, Ceneral
Pet erson, thank you for being here today. Thank you for
taking the tinme to visit yesterday.

| also want to recognize here at the outset that
yesterday was the Arny's birthday and to express ny deep
thanks to our soldiers and their famlies and the Arny's
civilian professionals for their selfless service to our
nati on.

As you are all well aware, the National Defense
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Strategy directs our nation's mlitary to prepare for great
power conpetition. Sonme m ght say the return of great power
conpetition, but | would say it never |eft the scene to
begin with. This neans the Arny nust be prepared to conpete
with, deter, and if necessary, decisively defeat potenti al
adversaries |like China and Russi a.

Unfortunately, the President's budget request for
fiscal year 2022 does not provide the Arny the resources
necessary to acconplish this objective. The Arny top |ine
for fiscal year 2022 is nearly $4 billion Iower than this
year's enacted anmount. The request for procurenent is
nearly $3 billion | ower or 12 percent |ess than | ast year.
And funding for research, devel opnent, test, and eval uation
activities has been slashed by al nost 10 percent.

G ven these cuts, the Arny was forced to nmake a
difficult choice between a holistic force nodernization
effort or concentration dimnished resources on the
devel opnent of future capabilities.

Wile | agree with the decision by the Arny to focus on
its highest nodernization priorities, |I am concerned,
nonet hel ess, that del ayi ng noderni zation of assets, |ike the
Abrans tank, w thout a replacenent even on the draw ng
board, | eaves our nation | ess secure, our troops |ess
prepared, and our Arny |ess ready for great power conflict.

The decision to dramatically slow the nodernization of
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the primary platfornms used by today's soldiers is extrenely
troubl i ng.

| ook forward to hearing fromour w tnesses about the
i mpacts and risks of these cuts to the Arny's ability to
acconpl i sh assigned tasks fromthe National Defense
Strategy. | also hope to hear our wi tnesses explain the
crucial role that Arny forces would play in conpetition in
conflict wi th China.

| am hopeful this explanation will dispel a
m sperception held by sone that the Indo-Pacific is
primarily or even solely an air and nmaritinme theater of
oper ati on.

Finally, | look forward to hearing fromour w tnesses
about the progress being made on the highest priority
noderni zation efforts for strategic conpetition with China
and | ong-range precision fires, in particular.

Thank you, again.

Senator Duckworth: | thank the ranking nmenber.

Qur first witness is M. Bush. It is good to see you
again. W have when through many NDAAs together, well into
the early norning. | look forward to your testinony.

M. Bush?

STATEMENT OF DOUGLAS BUSH, ACTI NG ASSI STANT SECRETARY
OF THE ARMY FOR ACQUI SI TION, LOd STICS, AND TECHNOLOGY

M. Bush: Thank you, Madam Chair.
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Madam Chai r, Ranki ng Menber Cotton, distinguished
menbers of the SAS Airland Subcomm ttee, good afternoon.
Thank you for the invitation to appear before you to discuss
the Arny's noderni zati on program and the resources requested
in the President's budget for fiscal year 2022.

| am pl eased to be joined today by ny teammates,

Ceneral M ke Murray, and Lieutenant General Erik Peterson.
We appreciate your making our witten statenent as part of
the records for today's hearing.

Madam Chair, our shared mssion is to ensure that the
Arny continues to achi eve overnmatch against all potenti al
adversaries, ensuring that our Arny can fulfill its m ssion
to conpete successfully, deter, and if necessary, fight and
Wi n our nation's wars and part of the Joint Force.

W support the Arny's transformation through
noderni zation in order to neet future chall enges. Even
during a gl obal pandem c, this past year has been one of
dramati c change, rapid innovation, shared chall enges, and
significant progress, wth an unprecedented unity of effort
across the Arnmy noderni zation enterprise.

Next, | would like to take a nonent to address the
subcomm ttee's specific request for views outlined in our
invitation. First, the conmttee has asked our views on the
current status of the Arny's ongoi ng nodernization efforts

across the Arnmy's six nodernization priorities, specifically

www.trustpoint.one 800.FOR.DEPO
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focused on 31+4 signature efforts. In this regard, | would
ask the commttee nenbers to review our joint wtness
statenent that summarizes these efforts, but | would note
that they are all fully supported by the fiscal year 2022
budget request.

Second, the commttee asked our views on how the Arny's
managi ng risk while prioritizing future capability over
enduring force noderni zation efforts, especially in the area
of aviation, wheel ed- and tracked-conbat vehicles, and IT
cybersecurity upgrades. Wile difficult choice were nmade to
make adjustnents, | think this budget request reflects a
careful bal ance between appropriate | evels of funding for
enduring efforts, such as these, in our future nodernization
goal s.

Finally, the commttee asked for our views on how the
Arny's fiscal year 2022 request nmanages risk in the
I ndustrial base, as well as progress in reformng
noder ni zati on requirenents, acquisition, and resourcing
processes. First, while no budget is without risk, | am
confident that the request before you represents what we
consi der acceptabl e risks and manageabl e risks to the
I ndustrial base, as well as the entire equi pnent portfolio;
further, the Arny nodernization comunity is commtted to
reform W are grateful to you and your coll eagues on the

commttee for forminitiatives that have been instrunenta
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in our efforts to streanline and gain efficiencies in the
acqui sition process and accelerate delivery of equipnent to
sol di ers.

This includes our use of mddle-tier acquisition
authority for rapid prototyping, to accel erate sel ect
efforts Iinked to our nodernization priorities, including,
anong ot hers, the Extended Range Cannon Artillery,

I ntegrated Visual Augnentation System and Next-Generation
Squad Weapon. We have al so used other transaction authority
or, or OTAs, to help us streanline, selectively, the

acqui sition research initiatives, prototype projects, and
foll owon production efforts.

In both of these areas, you have ny comm tnent that the
Arny will use these authorities conservatively and only
where needed to acconplish our nodernization objectives.
You al so have our commtnent to ensure that appropriate
Arny, internal Arny oversight neasures are in place to
noni tor our use of these new authorities granted by
Congress. Overall, | think the fiscal year 2022 budget
request for Arny nodernization reflects continuity in the
Arny's continued commtnments to its highest priority
noder ni zati on prograns.

Whil e nmenbers will find that adjustnents were nmade in
prograns to achieve that goal, | believe that the fisca

year 2022 budget request of $34.1 billion for Army Research,
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Devel opnent, and Acquisition reflects the Arny's efforts at
maki ng careful choices and supporting continued progress
across the Arny's nodernization priorities.

Let ne close by saying that realization of our
noder ni zation efforts is highly dependent on support of the
Arny's fiscal year 2022 budget request. Investnents in this
budget conpl enent and reinforce the Arnmy nodernization
efforts you have already supported so strongly and thank you
for that support in the past. The key is predictable,
adequate, and tinely sustained funding to ensure the United
States Arny remains the best equipped |land force in the
wor | d.

| appreciate your tine today and | | ook forward to your
qguestions. Thank you.

[ The statenent of M. Bush follows: ]
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Senat or Duckworth: Thank you.

General Murray, welcone, and | want to send a word of
gratitude to your wife, Jane, for being wwth you all these
years as you served our nation. Thank you.

General Murray: Sone days that is in doubt, ma'am

[ Laught er. ]

www.trustpoint.one 800.FOR.DEPO
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STATEMENT OF GENERAL JOHN MURRAY, COVVANDI NG GENERAL,
ARMY FUTURES COVIVAND

General Murray: Chair Duckworth, Ranking Menber
Cotton, and distingui shed nenbers of the subcommittee, on
behal f of the soldiers and civilians of Arny Futures
Command, thank you for this opportunity to testify about
Army noder ni zati on.

The dedicated and sel fl ess nen and wonen that | serve
with, work hard every day to ensure the nodernization of our
Arny. It is indeed an honor to join M. Doug Bush here
today. | would just note that the partnership, which is
absolutely critical, between AFC and ASALT was strong in the
past and renai ns strong under M. Bush's dedi cated
| eader shi p.

It is also an honor to join the newest nenber of the
Arny staff and our teammate, Lieutenant General Erik
Pet erson, the brand new Arny G 8.

As you nentioned, the Arny is in the mdst of a
transformati onal change. This change is necessary to
mai ntai n our global and conpetitive edge, to deter conflict,
and if called upon, to fight and win, as part of the Joint
Force. The Arny is transform ng how we fight, what we fight
wi th, how we organi ze, and how we do busi ness, and,
inportantly, who we are. Project Convergence, the Arny's

canpai gn of learning and experinentation is informng all
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aspects of transformation and | would like to take an
opportunity to say just a word about each of them

First, we are transform ng how we fight. The Arny's
current concept is nultidonmain operations; our contribution
to the devel opi ng Joint Warfighting Concept. The Arny's
Trai ning and Doctrine Conmand is now in the process of
transitioning multidomain operations into Arny doctri ne.

At the same tinme, our Futures Studies Programis
bringi ng together concept witers, intelligence
prof essi onal s, and S&T experts with | eading thinkers from
academ a, industry, and other conmunities, to build our next
concept .

Second, we are transform ng what we fight with. Qur
mat eri al noderni zation includes the 31+4 signature efforts
based upon our six consistent nodernization priorities. Qur
fiscal year 2022 request includes $11.3 billion to support
these signature efforts. Thirty-one of these efforts are
| ed by powerful teans conprised of our cross-functional
teans, program executive offices, and program managers. And
four of these efforts are led by the Arny's Rapid
Capabilities and Critical Technologies Ofice. Twenty-two
of these capabilities with this budget are currently
projected to begin fielding over the next 4 years.

Third, we are transform ng how we organi ze. The

mul ti domain task force will enable a convergence of the
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integration of effects across all donains for Joint Force
commanders to create nmultiple dilenmas for our adversaries.
Security Force Assistance Brigades foster close partnerships
wi th host nation ground forces in critical |ocations. They
give us a strong foundation in conpetition and a head start
in crisis and conflict.

Fourth, we are transform ng how we do busi ness.

Sol di er-centered design puts technol ogy and prototypes into
the hands of soldiers fromthe operational force early so
that we can learn. Learning early changes how we generate
requi rements and how we partner with both traditional and
non-traditional industry. Qur Arny Applications Lab is
spear headi ng effective ways to work with non-traditiona

I nnovators, |everaging existing authorities to nmake it
easier to work with the Arny.

Fifth, and maybe nost inportantly, we are transform ng
who we are. W are exploring how best to find, train,
utilize, and inportantly, retain the tech talent we know we
will need for a future fight. Qur Artificial Intelligence
Integration Center works with Carnegie Mellon University to
of fer data science courses, to grow software designers and
engi neers, and to foster a nore technol ogically savvy
wor kf orce. Qur software factory takes soldiers from any
career field with the right aptitude and grows theminto

skill ed coders.
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W are in the process of transform ng al nost every
aspect of our Arny. There are, however, two key things that
we nmust hold onto; that would be our purpose and our nost
preci ous resource: our people.

Qur fiscal year 2022 budget request builds on the
consistent priorities and strong nonmentum of our 2021
request. Stable and consistent funding from Congress
supports our ability to serve our nation, take care of our
peopl e, and continue the nonentum of our nodernization
efforts.

Thank you for your consistent support of our Arny, your
consi stent support of our soldiers and their famlies, and
t hank you for having ne here today.

It is an honor and a privilege to | ead and represent
the soldiers, civilians, and famlies of Arny's Futures
Command, and | |l ook forward to your questions.

[ The statenent of General Murray follows: ]
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18

Peterson, it is good to have a fellow aviator

am not giving you preferenti al
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STATEMENT OF LI EUTENANT GENERAL ERI K PETERSOQN, DEPUTY
CH EF OF STAFF, ARMY G 8

General Peterson: Thank you, Chair Duckwort h.

Ranki ng Menber Cotton, distinguished nenbers of this
Senate Arnmed Services Committee, Airland Subcommttee,

t hanking for the opportunity to appear and testify regarding
the Arny's fiscal year 2022 nodernization efforts. And

t hank you, as well, for your enduring support of our
soldiers, civilians, and famlies, as they play their vital
role in the defense of our nation; a role that they have

pl ayed for 246 years as of yesterday, our Arny birthday.

Qur requested investnents in nodernization in fiscal
year 2022 reflect our deliberate 3-going-on-4-year effort to
accel erate focused noderni zati on and pl ace transformati onal
capabilities in the hands of our soldiers. These
capabilities firmy support our National Defense Strategy
and our interimdefense guidance and contribute directly to
the Joint Force's ability to deter, and when called upon,
fight, and w n decisively.

They reduce risk inposed by increasingly aggressive
conpetitors and foes and will hel p us achi eve the decisive
overmatch that we need. To that end, we remain commtted to
our six nodernization priorities and the 31+4 overarching
efforts aligned with those priorities and that commtnent,

conbined with several years of ruthless prioritization,
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constant reassessnent and re-eval uati on, and your sustai ned
support, prom ses to bring over 20 new i nportant
capabilities to bear in the next 4 years.

Through teamwor k, engaged seni or | eadership, refinenment
of process and authorities and resources you have granted
us, we continue to accelerate. Fromrefined requirenents
processes and the responsi bl e enpl oynent of other
transactional authorities to experinentation, prototyping,
and sol dier-centered design, the transformation you are
hel ping us with is being brought to bear.

The progress is not without risk. Several years of
ruthless prioritization, elimnating, reducing, and
deferring lower-priority and | ess-necessary efforts, as well
as divesting of |egacy capabilities, has left little
flexibility in our top line.

W made the easy choices the first couple of years of
this effort. W are nowwell into the real mof hard
choi ces, really-hard choices, and downright excruciating
choi ces; as such, we ask for your continued, engaged support
and its predictable authorizations and resources on tine to
hel p us maintain this transformation.

In closing, | would like to offer one additional brief
thanks and that is to your staffs, commttee, and personal,
who professionally facilitate the engagenent necessary to

advance our common commtnent to the defense of our nation.
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Senat or Duckworth: Thank you.

W will begin wwth our first round of questions. |
will begin first. General Miurray, Secretary of Defense
Austin has nmade it clear that the PRCis the top priority,
that it is the pacing threat to our nation's defense, but
many suggest that the primary warfighting roles in the
Paci fic belong to the Navy and the Air Force.

What rol e does the Arny play in the Pacific and how
does Arny noderni zation support the Arny's ability to play
at that role?

General Murray: Mdam Chair, thank you for that
guesti on.

And, obviously, | have a pretty strong opinion on the
Arny's role, not only in the Pacific, but anyplace the Joint
Force goes, and | would just start by saying, you know, your
mlitary never fights as a single service; we always fight
as a Joint Force. The Arny's role, | believe, in | NDOPACOM
specifically, spans the spectrumyou tal ked about from
conpetition through crisis and into conflict, and | think we
have an especially inportant role to play in terns of
det errence.

| mentioned the Security Force Assistance Brigades and
the partner, the ability to build partners, and partner
capacity up front. The partnerships with countries with

your United States Arny with countries throughout | NDOPACOM

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.

23

is very strong and it gets stronger.

As the secretary nentioned this norning, the chiefs of
defense in many of those countries are |and force conmanders
and those partnershi ps and General MConville has been very
engaged and proactive in strengthening those partnerships
t hr oughout | NDOPACOM

| would say fromone aspect, in particular, is the
joint service and all joint services, in order to operate,
depend upon the Arnmy for |ogistics support. So, that is a
strong role, no matter what phase of the operation you are
in, is the logistics support.

And then, specifically, as it relates to the
noderni zation priorities, obviously |ong-range precision
fires, when we started the concept called nmultidomain
operations, it was based upon the prem se that the Arny
coul d use long-range fires to begin to break down what we
call anti-access/area denial strategies and really enable
the Joint Force and really enable joint fires, operating as
a Joint Force.

And then, of course, the nultidomain task force brings
together not only lethal capabilities, but also electronic
warfare, cyber intelligence capabilities that are useful in
conpetition, through crisis, and into conflict.

And then | would just lastly add that we are already

there. So, the last tinme | checked, South Korea and Japan
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were part of the | NDOPACOM AR and we have si zabl e
popul ati ons within those two | ocati ons.

Senat or Duckworth: Thank you. | actually just
returned from South Korea where | net with General Abrans
and had a very, very productive visit.

| understand that the Joint Staff is working on a new
Joint Warfighting Concept. DOD just released a new joint,
al | -domai n command, and control strategy. You have already
referenced this. And as the Airland Subcommttee, we are
al so paying careful attention to the Air Force's work on
their Advanced Battl e Managenent System

How do the Arny's nodernization efforts, including
Proj ect Convergence, support these broader joint efforts?

General Miurray: Yes, ma'am and thank you, again, for
t hat questi on.

As | nentioned in ny opening statenment, we believe
mul ti domai n operations, as we turn this into doctrine, is
not only our contribution to the joint warfighting concept,
but it actually will beconme part of it. W are hoping to
informthat exercise, and that is froma concept standpoint.

And then froma Project Convergence standpoint, | ast
year, we executed Project Convergence and it was an Arny-
only, because we pulled it together pretty quickly. This
year, beginning in Decenber, we forned a, at the three-star

| evel, a joint board of directors that includes not only al
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four, and now five services, because the Space Force has now
joined us, but also the Joint Staff J-6, who is responsible
for the JADC2 concept at the Joint Staff |evel, and the
Joint Staff J-7, who is responsible for the Joint

Warfi ghti ng Concept.

Those two responsibilities, nobody is trying to take
that away fromthe Joint Staff or the Joint Requirenents
Oversight Council. Wat we are trying to do is cone
together as the services and begin to informnot only the
concept of JADC2, but the concept of joint warfighting from
the bottomup. And so, the services working together,
neeti ng soneplace in the mddle wwth the top-dow work to
Joint Staff is doing, we believe, is the best way to come up
with a viable Joint Warfighting Concept and a vi abl e concept
for Joint Al-Domain Command and Control .

Senat or Duckworth: General Peterson, the President's
def ense budget requests for fiscal year 2022 puts sone
pressure on the Arny top line and Arny | eadership as
testified about the need to nmake tough choices. You were
saying you are into the excruciating-choices |level at this
poi nt .

VWhat does that nean for the Arny's ability to protect
its 31+4 signature nodernization efforts?

General Peterson: Thank you, Chair Duckwort h.

The 2022 budget request does, in fact, protect our

25
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31+4. We have continued our deep-dive process, formerly
known as night court, to realign resources to ensure we
retain, and in sonme cases, accelerate nonentumw th the
31+4. But it is challenging. These are tough choices wth
respect to the resourcing and funding of enduring and | egacy
systenms and we work very, very closely to assess that risk
and ensure that it i s nanageabl e.

During our process for fiscal year 2022, we gl eaned a
realignment of $1.6 billion through our very, very
excruci ating, continued, rigorous realignnment of funding in
order to continue to support those nodernization priorities.

Senat or Duckworth: Thank you.

Senat or Cotton?

Senator Cotton: Thank you. Let's continue down the
track that Senator Duckworth started us on about the Arnmy in
the Pacific, especially in conflict agai nst China.

General Murray, could you el aborate a little bit on the
roles and the inportance of |and-based, |long-range fires in
the Pacific and why it is so vital that we nodernize and
procure those systens.

General Murray: Absolutely, Senator. And thank you
for the birthday w sh, and happy birthday to the State of
Ar kansas, 185 years today, | understand, if | am not
m st aken.

And it really goes back to the begi nning of what I
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descri bed as multidomain operations. W understood the
significant noderni zation that China was undergoi ng, not
only inits ground forces, but really across all of its
servi ces, and we understood, as we studied it, this concept
of anti-access/area denial. And | sat in this roomwth
H R MMaster, and you heard when you were chair, we were
out ranged and out gunned.

The begi nni ng of the breaking down that anti -
access/area denial |ayer to enable the Joint Force, we
bel i eve, begins with |ong-range precision fires. And we
al so believe that nultidomain effects, better known for the
Arnmy as md-ranged capability, the ability to target from
| and, either noving terrestrial or noving targets afloat, is
key to the ability to begin to break down that protective
bubbl e, that operational defense, if you will, and really
open up apertures or corridors for the rest of the Joint
Force to exploit.

Senator Cotton: And why is it so inportant that the
Arny and the Marine Corps, once ashore, have that
capability? Wiy is the Navy and the Air Force not enough?

General Murray: Because | believe that multiple
di | emmas, any opponent, the nore dil emmas you can present to
an opponent, they can focus on a single threat and it allows
themto focus on that single threat. So, the nore dil enmas

you can present, the nore angles you can cone at on opponent
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from And the terrain does offer you an advantage in terns
of places to hide and places to maneuver that the sea and
the air don't necessarily give you.

Senator Cotton: And you can keep a |ot nore of the big
guns there, right?

General Murray: Yes, sir.

Senator Cotton: A lot easier to store those things on
a piece of ground than it is on a ship or an airplane.

General Murray: And a lot easier to resupply them

Senator Cotton: Also, | noticed, not just the Arny,
but the Marine Corps has been investing heavily in that kind
of long-range precision strike capability. There are sone
skepti cs.

Can you tell nme what is the status of this question
bet ween the services and the chairman and the Departnent's
civilian | eadership.

General Murray: | hate to speak for the chairman and
the | eadership at OSD | evel --

Senator Cotton: They told ne you coul d.

General Murray: | doubt that.

[ Laught er. ]

General Murray: At the service |level, you know, at
| east when we are working through Project Convergence, there
IS no disagreenent on the necessity of presenting those

mul tiple dil enmas.
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Senator Cotton: Thank you.

M. Bush, | want to turn now to the big question,

t hough, which is the top |line budget. It was cut by $4
billion |ast year. And as we heard in the testinony

al ready, the Arny was in front of this subconmttee over the
| ast 2 years tal king about how hard it was working through
the night court process to find sone extra pennies and

ni ckel s under underneath Uncle Sam s cushi ons.

So, obviously, cutting $4 billion fromthe top line
this year, which includes a 10-percent cut fromthe
Research, Devel opnent, and Acqui sition account is going to
put severe strain on Arny's noderni zation efforts.

Coul d you just explain to us howit is going to be
possible to cut $4 billion, 10 percent out of RD&A to
sustai n the noderni zati on equi ppi ng requi renents after we
have heard for the last 2 years of how cl ose we were al ready
bl ade-running on these efforts. | nean, it seens to ne we
are well beyond fat and even nuscle, and now novi ng deep
into the bone.

M. Bush: O course, Senator.

For starting, the math is the math. It is a 173-
billion-dollar Arnmy budget. R&D procurenent is only $34
billion of that, so 20 percent. So, froman affordability
standpoint, future | eaders and Congress can, of course,

consider how that mxes within the Arny. So, the choices we
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had to make in the equi pping area, as you pointed out, sir,
do show those reductions, primarily in R& and procurenent,
as the top line was reduced. So, sir, how did we do that?

We did accept risk in sone areas of the budget in terns
of slow ng down things, such as Abrans noderni zati on and
other things, in an effort to protect the highest interests.
Sir, you have seen the budget. You have seen what we did
and how t hose choices were bal anced and the Arny and those
menbers will formtheir own views about those choices that
we nmade.

But there was an attenpt to do that wisely, to not
damage the industrial base as part of that, and to not place
undue risk, while there is always sone risk, on the
operational force, by slow ng down nodernization efforts
out si de 31+4.

Senator Cotton: | worry that the nost imredi ate inpact
IS going to be on those, what we call enduring capabilities,
things |ike the Abrans tank or the Paladin How tzer, and |
know we use terns |ike accept risk there, but what that
nmeans is that our soldiers are out there working those tanks
and those guns right now are going to have either ol der
equi pnent or equi pnent that is |less well-nmaintained or |ess
training tinme on that equi pnent; is that right?

M. Bush: In sone cases, sir, yes.

Parts of the Arny have al ways had different equi pnent
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than other parts. Even in the 1980s, Europe was the
priority. People back in the States had | ess-nodern

equi pnent, but striking that balance is not an easy one,

sir. The Arny has tried to maintain essential nodernization
so that war plans and other things can be net with the right
equi prent and the best equipnment at the right tine.

Senator Cotton: Ckay. Thank you.

Senat or Duckworth: Senator Haw ey?

Senat or Hawl ey: Thank you, Madam Chair.

Thank you all for being here. Thank you for your
service to our country.

| want to start, M. Bush, if | could, with the
M ssouri question fromny hone state. M ssouri is the proud
hone of the Lake Gty Arny Anmunition Plant.

So, let nme ask you about the plant and the tineline to
establish a 6.8 mlIlinmeter amunition manufacturing
capability at Lake City that woul d support the Next-
Cenerati on Squad Wapon and, otherw se, help us build war
reserves.

M. Bush: O course, Senator.

So, the first thing is, as you nentioned, the Next-
Cenerati on Squad Weapon is an exanple of the Arny doing
things differently and quickly. So, we are in rapid
prototypi ng, about to go under rapid fielding, hopefully,

whi ch will include down-sel ected and anmunition type of that
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caliber, 6.8 mllion neter, which the Arny does intend to
produce at Lake City eventually.

So, initially, we will be relying on contractor
production. The 2022 budget has projects in it that lay the
groundwork on-site for the future new facilities that wl|
produce the new amunition in the future. So, sir, there is
going to be a transition over 3 to 5 years, | believe. That
tineline is partly dependent on which new specific type of
amuni tion the Arny chooses, because each of the three
vendors has a different type of round. So, we wll know
nore about that in the fall, sir, once we have got a
sel ecti on nade.

Senator Haw ey: Geat. Very good. That is hel pful
Thank you.

Let me shift to sone questions about the pacing
theater. Both Senator Duckworth and Senator Cotton were
aski ng you about this and about the Arny's role in the
paci ng theater in | NDOPACOM and in the pacing scenario. |
want to ask about the pacing scenario.

General Murray, | want to start with you. Both
Secretary of Defense and Deputy Secretary Hi cks have
testified about the pacing scenario being a Chinese fait
acconpli agai nst Taiwan and about the need for the United
States to maintain an ability to defeat that fait acconpli

in order to maintain effective deterrence. That, of course,
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puts a premumon the Arny's ability to respond quickly to a
Chi nese of fensive, nmaybe even w thout any warning. So, can
| just ask how Arny's Futures Command is incorporating this
scenario into the capabilities devel opnment process.

General Murray: Thank you for the question, Senator.

You know, the Arny and none of the services can build,
in ny case, an Arny for a specific scenario in a specific
theater. W do have global responsibilities and that
expl ains, you know, sonme of the other things that we are
doing in the budget.

Specific to the fait acconpli, and it is a scenario
that we started off wth, to be honest with you, when we
started to ook at this, there are two sponsor to a fait
acconpli. You can either prevent it through deterrence or,
we believe, through |long-range fires positioned in the
t heat er, because the quickest way to get fromPoint Ato
Point Bis already be at Point B, or then, you know, if that
fait acconpli is conpleted, then you are facing a
potentially long, protracted effort to reverse their effort.

And so, our preference is either through deterrence or
being present in theater with the assets, primarily | ong-
range fires, to help convince the Chinese, nunber one, that
today is not the day to try this, and nunber two is if they
do try it, to help the rest of the Joint Force prevent that.

That woul d be ny response.

33
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Senat or Hawl ey: Yeah, very good.

And can | just ask you if you agree with the Secretary,
Secretary Austin, that is, and the Deputy Secretary, that
our forces have to be able to defeat a Chinese fait acconpli
scenari o.

General Murray: O course they do.

Senator Hawl ey: Yeah, | thought that m ght be your
answer. But let nme ask you how you envi sion PrSM bei ng used
in the Pacific.

Do you envision it being deployed forward on a regqul ar
basis or surged into theater, as needed, in the event of a
crisis or conflict?

General Murray: That is primarily up to the | NDOPACOV
commander, the enploynent of forces. Wth ny experience, |
coul d see both. And as you know, for the precision strike
mssile, we have already flown it 400 kiloneters, which is a
record for one of our systens. Later this fall, we wll
shoot it from Vanderburg and we will see how far it wll
actually go and spiral to. W wll incorporate a seeker to
allowit to target both, |and-based and sea-based emtters.

And then we have begun, in this budget, to invest in
ext ended-range, which our hope is to get it out over a
t housand kil oneters.

Senat or Hawl ey: Very good.

When do you plan to field PrSMw th an anti-ship
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war head?

General Murray: | believe that is in 2026 or 2027.

Senator Haw ey: GCot it.

And do you see this becomng primarily a sea-denia
asset or doi ng both, sea-denial and | and-attack?

General Murray: Both. Depending on which theaters you
are tal king about and the role, and once again, the desires
of the conbatant commander.

Senat or Hawl ey: Very good.

Let me ask you here in ny |ast few seconds, either for
you, General Miurray or you, General Peterson, how you
envi sion the Long- Range Hypersoni c Weapon hel ping the United
States respond effectively to any Chinese fait acconpli
agai nst Taiwan and any contingency. And | amparticularly
curious in how you envision that capability allowing us to
hit tinme-sensitive targets, the nobile command centers, for
I nstance, that Chinese forces would rely on to nount any
effective invasion.

General Murray: At least the first iteration, and |
think this is true of nost, if not all of the services,
ti me-sensitive targets becone problematic just by based on
the tinme of flight. But if you are talking hypersonic
flight, it is a very quick launch to target, so it does help
you, to a degree, cover those distances in a tinme-effective

manner .
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And the primary advantage of the hypersoni c weapons
that we are developing is the range that it provi des us.

And we have had one test shot. W have another test shot
comng up in the not-too-distant future. So far,
successful. W stood up the unit at Joint Base Lew s-
McChord in WAashington state and we are starting to deliver
training equipnment to them So, we are on track to deliver,
in 2023, the first hypersonic battery.

Senat or Duckworth: Thank you.

Wth the ranking nenber's agreenent, we will begin a
second round of questions. Thank you.

General Peterson, | amgoing to followup with the Iine
of questioning that the ranki ng nenber began, which has to
do with prioritizing future capabilities at the expense of
ongoi ng noderni zati on efforts.

The Arny submitted a $5.5 billion in unfunded
requi renments. Wthin that, there was this decision that had
to be nade to prioritize future capabilities at the expense
of ongoi ng noderni zation efforts of enduring capabilities,
which left just under 2 billion, 1.9 billion for
noder ni zati on and equi ppi ng and unfunded requirenents.

| have three questions that | would |like you to answer
and | amgoing to give themall to you right now \Wat are
the top nodernization projects included in this list? How

are you ensuring that enduring capabilities receive
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sufficient priority through support deterrence, or if
necessary, emergent requirenments?

| amworried, also, about the increasing costs of
mai nt enance costs of agi ng equi pnent.

And then, finally, how do these decisions inpact the
noderni zation efforts and tineliness of the Arny Nati onal
Guard and Arny Reserves, the tinelines, sorry, of the Arny
Nat i onal Guard and Arny Reserves' noderni zation?

Thank you.

General Peterson: Chair Duckworth, in reverse order,
if I may. First, the Arny National Guard and Arny Reserve,
In some cases, we do slow nodernization across the entire,
total Arny force, be that with aviation efforts or our
ABCTs, based on these tough choices that we have all uded to.

Each and every one of our forces will pay sone of those
bills across the board. As you may be aware, in the
aviation portfolio, we will retain the older versions of the
Apaches in the active force, actually longer than we will in
the National Guard, and we will divest of the ol der
Bl ackhawks in the National Guard earlier than we will in the
active force. So, there is not a disproportionate burden
bei ng borne by our nulticonbo teanmates and partners here;
these are informed decisions across the board as we spread
the pain, if you will.

Wth respect to our enduring investnents, there are
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multiple cuts in the reflected, for restorals if the
resources are available in the Chief's UFR list. W have
several of the enduring systens involving our ABCTs that we
reflect. Those are our prinme, heavy-fighting forces that
are at rate there, that we do ask for your consideration.
And those would be the primary ones in the enduring forces.
W will have our ABCTs, our heavy forces and the el enents of
those, and our striker forces for an extended period of
tinme.

Wth respect to the nodernization priorities that are
here, there are many opportunities for accel eration; again,
we funded them appropriately to neet the needs and keep them
on plan. The requests in the Chief's UFR |ist are for
opportunities for accel eration.

Senat or Duckworth: Thank you.

M. Bush, maturing technol ogies to an appropriate |evel
Is critical to ensuring that the systens delivered to
sol diers function as expected and provide the capabilities
required.

How is the Arny ensuring technol ogi es are denonstrat ed
i n an operational environment before they are transitioned
to a programof record, and pl ease describe how the Arny
deci si on-process has sufficient dexterity to ensure
iterative technol ogy devel opnent is included, even after

transition to that program of record status. Thank you.

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.

39

M . Bush: Yes, Senator.

So, inthe first part, | think the Arny, as you have
seen, the Arny is taking a new approach over the |ast few
years with, rather than the traditional process, going to
nore of a prototyping first, then determ ning requirenents,
then going into production, with soldiers involved in that
prototypi ng phase to ensure that the requirenents refl ect
what the needs of the service are.

That transition fromprototyping at different |evels of
fidelity to actual production is the difficult part of this
new approach. So, the key thing we are doing is working
col | aboratively with General Murray's teamand ny team is
to make sure that those handovers between prototyping and
actual production are planned well in advance.

The teans work together to nake sure it is not being
thrown over the fence, but rather, worked together through
the process to make sure we go froma prototype to a
production systemin a way that is responsible and is
properly tested.

So, one of ny personal commtnents to you is to ensure
that the testing, especially operational and safety testing,
no corners are cut in that regard, even those we are trying
to go quickly.

Ma'am if | could on the requirenents part, | would

defer to General Murray for a little nore color there.
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General Murray: And, ma'am just a very quick exanple.

So, two systens are handhel d radi os and the new Manpack
radi o. You tal k about an operational environnent, we

depl oyed themw th the unit to the Joint Readi ness Training
Center and we had testers and evaluators with the unit at
the Joint Readiness Training Center to get after exactly
what you tal ked about. This is an exanple.

Senat or Duckworth: Thank you.

Senat or Manchi n?

Senat or Manchin: Thank you, Madam Chai r wonman.

General Murray, the Arny has used the Reserves and
Nat i onal Guard forces extensively for over 20 years to
support the gl obal war on terror, however, | am concerned
that they have not adapted to supporting themwth the sane
training and assets as if they were an active conponent. |
will give you an exanpl e.

There are eight Arny National Guard Conmbat Avi ation
Bri gades with four battalions of AH 64 Apache helicopters,
each only manned by 18 aircraft, instead of the 24 typical
of an active-duty battalion. The nunber used to be higher
with eight battalions of Apaches, all nmanned with 24 at one
tinme.

The reduction, itself, was a blow to readi ness for the

Nat i onal Guard, but we have heard that the Army now plans to

phase out its own supply of D nodel Apaches, w thout
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of fering conversions of those aircraft to National QGuard,
whi ch woul d bring the brigades back to full strength.

So, is there any reason why they can't be transferred
to the National CGuard, those aircraft?

General Murray: You know, | amgoing to ask General
Peterson, an aviator --

Senat or Manchin: Sure.

General Murray: =-- to chine in here, Senator.

And the one thing | will say before I turn it over to
himis, at |east from our perspective, when you | ook at
things like rearm which | know canme up in this norning's
heari ngs, as well --

Senat or Manchin:  Un- huh.

General Murray: -- the Arny views that as conpo-
agnostic. So, regardl ess of conpo, the unit that is going
first, give it a war plan, give it a contingency, gets the
nost nodern equi pnment the Arny can possi bly provide.

A lot of the Echo nodel that you are tal king about,
which is replacing the Delta, is a conversion, so ny guess
is units across the Arny are short as we send Delta nodels
back to the factory to be refurbi shed as Echoes.

Senator Manchin: Go ahead.

General Peterson: Senator, | apologize if sonehow a
di si nformati on canpai gn struck there.

The bottomline is, we are absolutely conmtted to

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.

42

staying on track to conpletely fielding our Nationa
Quard - -

Senator Manchin: Back to 24?

General Peterson: Absolutely. W are commtted and we
are resourced to do so.

Currently, the plan is to field the, to buy out the AH
64E by 2025 with fielding in the next couple of years. The
active conponent will retain two D nodel equi pped units.

But the Guard will be fully resourced with their ful
battalions and the nost nodern capability.

Senator Manchin: That is good news.

General Peterson: And we are not diverting fromthat.
That is not a new plan. W are rigidly sticking to it and
our --

Senator Manchin: | have no idea how the absol utely
erroneous information got out, but we will try to track it
back, to help get the culprit.

Let nme ask this question, if | can, General Peterson,
this is probably for you, too, the Arny's future fighting
force method has been to strengthen existing alliances,
devel op new partnerships, increase readiness, and build a
nore | ethal force.

Every day | amrem nded how vul nerable we are fromthe
cyber, and I amon the Cyber Conmttee and chair that

subcommttee, and | am deeply concerned with the
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cybersecurity capacity and capabilities to operate

seam essly with our civilian partners. And | view the
capabilities of the National Guard in the cyber domain as
critical enablers to support the local authorities and to
i nfl uence national security both, abroad and donestically.

So, ny question would be, as part of the future 2028
Arny concept, how do you see the National Guard being used
to influence cybersecurity?

General Peterson: Senator, thank you for that
qguesti on.

Wth respect to our overarching cyber approach and
strategy, there are nultiple conponents of that. First, is
t he peopl e conponent, which involves force structure and
training and recruiting and, certainly, retention of the
very tal ented professionals associated with those uni que
skill sets, which also have an exceptionally high denmand and
conpetitive salaries in the civilian world. And | know t hat
our Arny is taking that under our tal ent-nmanagenent
strategies very, very seriously.

W have stood up cross-conponents, new structures and
new organi zations that optim ze the cyber teans at vari ous
| ocations. | do not recall the specific nunber that are in
the National Guard, but | know that they have been resourced
and continue to flush out those teans.

Wth respect to the specific inplenentation of the
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equi ppi ng or the nodernization side, | would ask if we could
speak in another forumor session to tal k about the

determ ned investnents that we continue to nmake in that

real mthat bring us capabilities that keep us rel evant and
at pace with the specific threats.

Senator Manchin: And M. Bush, ny tine is running out
really quick. Referring fromstagnation and research and
devel opnent and doctrine is critical deficiencies to
viability of any organization, as we know. M question
woul d be, what participation fromthe other services is
there with Project Convergence on ensuring acquisition is
conducted wth joint interoperability in mnd? W have such
a difficult situation there and challenge, it seens |ike.

M. Bush: Yes, Senator, if I could, I will start
briefly and then turn that to General Murray if that is
okay - -

Senat or Manchin: Sure.

M. Bush: -- as the person in charge of Project
Conver gence.

W are constantly working with the other services
across R&D efforts. | cannot say that we are perfectly
synchroni zed, but we do neet often and have tried to
| everage each other's efforts where we are doing that,
especially in the real mof conmand and control, which |

think General Murray can talk to you with regard to JADC2
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and Project Convergence.

General Murray: And, Senator, Project Convergence
deals primarily with early S&T, R&D efforts, and so very | ow
technol ogy-readi ness levels. | think the place where the
services get the nost benefit of working together is a place
at Aberdeen Proving G ound, we call the Joint Systens
I ntegration Lab, where we have the opportunity to cone
t oget her and understand at the very begi nning of what is
going to work together well and what is not going to work.

And so, instead of stove-pipe devel opnental systens
that we have to tie together once we have produced it, we
have figured out howto tie things together at the very
beginning. There is a trenendous anount of learning in a
| ot of areas to include what is being pursued froma
research, devel opnent, test, and eval uation perspective by
the services and there is open sharing of good ideas and
ways to proceed.

Senator Manchin: Thank you, all. | appreciate it.

Senat or Duckworth: Senator Tillis?

Senator Tillis: Thank you, Madam Chair.

Thank you, gentlenen, for being here.

| was watching the hearing in ny office and ny
col | eagues touched on a |lot of the questions that | was
going to ask, but | did have a few things that | wanted to

go back to. One is the Next-Generation Squad Weapon.
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M. Bush, | think you nentioned that the Lake City
Ammunition Plant, or you may have in prior testinony, |
don't know if you did it in this hearing, 3 to 4 years
before they can fully ranp-up for producing the munitions.
And | think in response to Senator Haw ey's question, you

said you nay rely on contractors to field nunitions sooner

than that.
The 3-to-4 year, | go back a lot of times, if you have
ever seen nme do any kind of hearings on acquisition, | go

back to the 680-page next-generation handgun, 10 years to
select, 10 years to deploy. About the time we will need
anot her one.

And so, the tine frame for the Next-Generation Squad
Weapon, relatively speaking, is probably going to beat that
mar k, but what can we do to speed this up and to what extent
shoul d we be | ooking at other ways to produce in the future?

When we are tal king about Next-Generation Squad
Weapons, should we al so be tal ki ng about next-generation
ammuni tion manufacturing and distribution?

Wth all due respect, ny colleague fromLake Cty, when
you see sone of the technol ogies, | have gone out and
visited True Velocity, polyner-based casing, lighter, nore
accurate. To what extent do those noderate ways of
manufacturing nmunitions actually enter into the equation?

M. Bush: Senator, first, on Next-Generation Squad
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Weapon, and | think it is the polar opposite of what
happened with the handgun. So, you may really use those as
two extrenmes. And it is using every rapid nethod we have to
test weapons that are being tested now. W picked three
vendors and their weapons are in the hands of sol diers going
t hrough testing.

There wil|l be challenges with that, but we are hoping
to narrow that down. And the first quarter of fiscal year
2022 is the selection down to the final one. So, in terns
of acquisition process, sir, | don't think there is another
authority that Congress can give us to go any faster than we
are in this case.

Wth regard to the ammunition, | believe all three of
t hese sel ected vendors have a different anmunition approach,
wi th pol ynmer, cased tel escoped, and perhaps one that is a
little bit nore conventional. So, | believe the Arny is
aware of the innovation in that space.

This weapon will not equip the entire Arny, initially,
so you could probably look at it as possibly a first step,
and | believe as advances in amrunition cone through,

CGeneral Murray's team working on requirenments for possibly
new types of capabilities we will need agai nst eneny

def ensi ve equi pnent, for exanple, would be in the lead for
t hat .

Senator Tillis: And naybe, General Miurray, you can add
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to that, but | am al so curious about the future of
designing. R ght now, we design next-generation weapons
around the kind of known for the anmunition, but are we
reaching a point where we design guns around new amruniti on-
delivery systens, you know what | nean. | nean, we are

usi ng, basically, the sanme kind of technol ogy that we have
been using for about 100 years; the casings, build a gun
around it.

But tell nme a little bit about what we are doing for
future generations for any of kind of small arns.

General Murray: So, Senator, thank you, and to add on
to M. Bush's answer, because of the way we are doing this,
we do have three entirely different designs for the bullet.
So, to credit for the acquisition community in Lake City, we
don't know what the manufacturing requirenment is going to
be, because we don't know what we are going to have yet, and
so the ammunition is, by necessity, trailing the devel opnent
of the weapon.

In the case of this weapon, we started with, not a
bullet, but just the effector, the lethal end, the | ethal
mechani sm of the cartridge, which was governnent-devel oped,
and went to industry and said, build us not only one weapon,
but two weapons, an automatic rifle and an automati c weapon,
a rapid-fire weapon around this effector, and that is why we

ended up with the three different types of cases and three
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entirely different designs for weapons.

One is what they call a bull-pup, and the other two are
nore conventional. And we had trenendous interest from
i ndustry, and | think we are going to end up with a very
viable solution with that approach. It was a conpletely
di fferent approach, as M. Bush said, than the handgun.

Senator Tillis: GOkay. Thank you, gentlenen.

Senator Duckworth: Senator Kelly?

Senator Kelly: Thank you, Madam Chai r woman.

General Murray, this question is for you about Project
Convergence, the centerpiece for transformational change for
the Arny. So, |ast August and Septenber, Project
Convergence 2020 conducted its capstone event at Yuma
Provi ng Ground, an ideal |ocation to host an event |ike
this, not only because Marine Corps Air Station Yuma i s next
door and was able to provide an F-35, but it is a great
environnment to operate in; good weather, but also a
chal | engi ng environnent, desert environment.

And that is inportant, to make sure that we know our
technology is going to work when we need it the nost. An
i nportant part of this concept of nodernization is trying
out innovative ideas and technol ogi es, sonetines even before
they are fully matured. You nentioned very |low TRLs for
sone of these itens, finding out early on, which ones work,

whi ch ones don't. | want to really applaud that m ndset,
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because | believe this is exactly what we need to innovate
and to respond to energing threats.

So, General, what are some of the | essons |earned from
| ast year's denonstration, maybe sonething that didn't go
quite as planned, but also, was there any relatively | ow TRL
itemthat perfornmed well and surprised you and you think
could be in the Arny's future?

General Murray: So, Senator, thank you.

And we are actually com ng out to Yuma, again, |later
this year as you probably know, a little bit later;
hopefully, it is not 120 degrees agai n when we are out
t here.

Senator Kelly: | think it is today.

General Murray: Project Convergence taught us a | ot.
And as you nentioned, it was Arny S&T comi ng out of Arny
| abs. And the key thing there is, you know, as we begin to
work with these technologies, it is Governnent-owned
intellectual property, and so we were free to work on those
technologies at Yuma in the dirt with soldiers and coders
and engi neers worki ng side-by-side. That is the first
| esson, is the power of marrying up soldiers and engi neers,
that soldiers can say, if only it could do this, and then an
engi neer or a coder or a scientist can say, it can do that,
give ne 6 hours it recode sone of this and we wll see what

it can do. That was the first powerful |esson.
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The second powerful |esson is, and we didn't have al
of the cross-functional teans out there, is the realization
as you | ook across the Arny noderni zation, the systens
integration and the systens engi neering of what we are
doi ng, the whole has to be greater than the sumof its
parts. As you start to pair these things together, you can
acconpl i sh sonme pretty amazing things.

Last year was focused on sensor to shooter. W got a
process that was in tens of m nutes, down to tens of seconds
using, to include space-based sensors at extended ranges.

The third thing we | earned was that we have got to have
coders in the Arny because we were literally rewiting code
each and every day to nmake things work, which was the
genesis of the thing we called the software factory, which |
nmentioned in ny opening conment, the ability to reach out
and really capitalize on the talent, not recruit the talent,
but capitalize on the talent that is currently in the Arny
and then give themthose skills so we have those front |ine
coders on that future battlefield.

The power of the, and we had not planned for the Marine
Corps F-35. Qut of the generosity and willingness to
participate, they cane in. W were able to link the F-35 to
ground and pass traffic, targeting data both up and down,
which was a first for us to be able to do that.

Proj ect Convergence 2021, which you will see this year,
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and you are welconme to attend, you will see all four
services out there doing basically the sanme thing;, working
to solve joint problens fromthe ground up.

There was an algorithmthat we used to pair, and there
are lots of things that | was inpressed with, but to pair
t he best shooter that we had available in deconfliction of
ai rspace and range, ammunition on hand, and it did it
t hrough an automated al gorithm

There was a technol ogy we had at Joint Base Lew s-
McChord that basically took the feed fromthe sensor, did
the target nmensuration down to 10 digits, cleared the fires,
put it in a standard nessage format, passed it back down to
Yuma Proving Ground in your state, and then it went through
this algorithmto match it up with the best shooter.

So, we had lots of things. Nothing worked perfectly at
the denonstration |ast year. There were very few things
that worked perfectly, but | think that is the beauty of it.
This is not a canned exercise. W are actually trying to
make t hese technol ogi es work together in ways, in sone
cases, they were never designed to do.

Senator Kelly: General, would you say that that
algorithmwas at the |evel of using artificial intelligence
on the battlefield?

General Murray: | would say machine learning at this

point and we are continuing to mature it.
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Senator Kelly: Al right. So, we are going to need to
continue to have these partnerships wth institutions across
the country, universities |like the one we have in Arizona or
the three major universities, to nmake sure that you have
those coders available to incorporate and continue to
devel op t hese technol ogi es.

General Murray: Absolutely, Senator.

Senator Kelly: Thank you, Ceneral.

Senat or Duckworth: Senator Cotton?

Senator Cotton: M. Bush, last fall, the Arny reported
to Congress that the Iron Done Mssile Defense System woul d
neet the Arny's need for an interimcapability to protect
troops fromshort-range nortars, artillery, and rockets.

What is the current status of that program including
its acquisition, training, air defense integration, and
fielding?

M. Bush: Yes, Senator.

So, the first tasking from Congress was two batteries
in operation, and the Arny will have two operationa
batteries of the original Israeli Iron Done system by the
end of the year, capable of being deployed. And they wl|
be part of the Arny's air defense force.

So, what follows is what the Arny is working on now,
which is a systemthat will provide additional capability

wor king with sone different vendors that we are hoping to

53
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get a decision on in the near future to down-sel ect and then
nove into production to provide protection that is even
better than what |Iron Done provides, in regards to, for
exanpl e, cruise mssiles and sonme unmanned vehi cl es.

Senator Cotton: And when you say ready to deploy |ater
this year, that nmeans with a maneuver unit, capabl e of
depl oying around the world, in conflict?

M. Bush: Yes, sir, that is the plan.

Senator Cotton: \What is the biggest hurdle to
integrating lron Done into our nmaneuver units and our air
def ense systens?

M. Bush: Full integration of software.

Senator Cotton: |Is there a way to achieve that --

M. Bush: Sir --

Senator Cotton: ~-- or is that why you are | ooking at
alternative systens that will address sone of those other
threats, as well?

M. Bush: That is part of the answer, sir, yes.

Senator Cotton: The short answer is, they don't want
to give up all the code, right. GCkay. GCot it.

Active protection systens, General Miurray, there is a
sixteen-m | lion-dollar unfunded request for Bradley- and
Stryker-centric active protection systens to defeat incom ng
RPGs and recoilless rifle rounds. Can you explain the

I nportance of getting that request funded and how del ayi ng
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that fielding, the fielding of that system or how del ayed
the fielding of that systemw |l be if it remains unfunded.

General Murray: It would be a guess to tell you how
| ong because it is going to depend on future budgets,
Senator, whether we can fit it into the base budget.

The noney you nentioned is really to work on
characterization of a systemcalled Iron Fist Light
Decoupl ed, and that is a |ong acronym W have been working
with Iron Fist for a while.

The issue with the Bradley fighting vehicle is the size
of the top of the turret; it is hard to get an active
protective systemon there. The problemwth the Stryker
vehicle is it is not as heavy as arnor as an Abrans, SO you
get residual penetration of the vehicle w thout an
appropriate system plus, the systens have to be |ighter,
than, for instance, the trophy that is on the Abrans.

So, that noney is designed to characterize Iron Fist
Li ght Decoupl ed, plus, do sone work with sone ot her
devel opi ng systens and then work that into, eventually, a
capability that we wll field on both, the Bradl ey and
Stryker

Senator Cotton: Ckay. Thank you.

General Peterson: Senator?

Senat or Duckworth: Go ahead. |'msorry.

CGener al Peterson: Par don ne, Senator.
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If I may add, that is one piece, and, again, it
reflects acceleration of a specific capability in that UFR
list. Overall, vehicle protective systens, or suites, which
Is a conprehensive, |ayered approach to protection of our
conbat vehicles, has over $200 mllion invested in it in the
2022 budget, fully funded and refl ected.

Agai n, we are seeking opportunities to invest in other
capabilities and to accelerate specific capabilities. In
anot her forum we would be honored to talk to you about that
conpr ehensi ve, | ayered approach.

Senator Cotton: Thank you.

General Murray, it is our understanding that sone of
our nore expeditionary units, |ike the 82nd Airborne, are
experimenting with a light tank that could be airdropped to
provide a little extra firepower on the drop zone.

What is the current status of that programand to what
extent have any testing succeeded?

General Murray: And we are in the mddle of soldier
touchpoints for two vendors with what we call nobile
protective firepower, which is in better terns, a |light
t ank.

The one correction, sir, is airdrop is not one of the
requi rements that we are currently pursuing. One of the
vendors is significantly lighter than the other. | nean,

there could be a potential there, but that is not an Arny
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requirement, to airdrop it.

So, the first vendor, and we are in conpetition right
now, so that is why | said vendors, instead of specific
I ndustry-partner nanmes, has conpleted a live-fire soldier
touchpoint testing and is getting ready for a |limted-user
test. The second vendor is now in the process of delivering
vehicles to Fort Bragg, North Carolina. The 82nd Airborne
will go through the sane process with soldier touchpoints, a
live-fire, and then we will do the LUT concurrently, so we
have simlar weather, simlar conditions, simlar everything
bef ore we sel ect which vendor.

Senator Cotton: Ckay. |If it is not air-dropped, how
are you going to get it onto the battlefield? Is it foll ow
on airlift after airfield seizure?

General Murray: Airland, yes, sir.

Senator Cotton: |s the Marine Corps show ng any
interest in this kind of capability since they just got rid
of all of their Abrans?

General Murray: No, sir.

Senator Cotton: Thank you.

Senat or Duckworth: Senator Kelly?

Senator Kelly: Thank you, Madam Chai r woman.

So, Ceneral Peterson, and also for M. Bush, so, supply
chain security is an issue that is a top priority for ne

when it cones to our national defense and that includes al
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the parts and conponents that nake our weapons systens worKk.

That is why in recent weeks, | worked to secure $2 billion
i n dedicated funding for prograns |ike the m croel ectronics
R&D networ k, as authorized by Section 9903 of the fiscal
year 2021 NDAA.

And | am pl eased that this was included in the U S
Conpetitiveness and | nnovation Act that passed the Senate
just | ast week. And once inplenented, this effort wll
cl ose gaps in donestic, sem conductor, |aboratory, and

manuf act uri ng capacity as quickly as possible by | everaging

the research capabilities of universities across the nation.

So, Ceneral Peterson, as the person responsible for

mat chi ng resources to the defense strategy and the Arny's

pl an, how are you thinking about the Arny's m croel ectronics

needs to support the services' nobdernization goal s?

General Peterson: Senator, thank you very much for
that question, and as well as the recognition of the gap in
the risk to our National Security Strategy with respect to

the supply chain vulnerabilities.

Very specifically, in 2022, we recogni zed the chal | enge

wth the offshore vulnerabilities of mcroel ectroni c sources

and with limted capabilities, fleeting capabilities
currently here in the United States, we participated in
both, a joint OSD buy with over $200 million in 2022 of

required, trusted mcroelectronics, as well as a unil ateral
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i nvest nent of over $60 mllion, as we continue to ensure
that we have the supply chain for essential nodernization,
as well as new efforts and our enduring systens to mtigate
the vulnerability to that.

For a longer term the entire Joint Force and OSD are
wor ki ng col | aboratively with you and ot her supporters to
ensure that we have enduring onshore capabilities, and we
appreci ate your continued enphasis there.

Senator Kelly: Thank you.

And M. Bush, you know, part of, it is not only
sourcing the mcroel ectronics, the sem conductors, here in
the United States, instead of overseas, one critical aspect
of this is also the "fab to | ab" testing conponent. Right
now, we, as a nation, sem conductors are often tested, ours
are tested in China and sone European countries. This poses
a national security issue for us.

Do you agree that it would be in the best interests of
our nation and our national security to do that fabrication
to lab, or "lab to fab" testing onshore, rather than in
near - peer adversary countries?

M. Bush: Senator, w thout having deep expertise, |
woul d say, yes, of course, we would prefer do that kind of
t hi ng here.

If | could add sonme context to the overall efforts we

are looking at with regard to supply chain risk, about 50
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years or nore of globalization has produced deep,

I nterconnected, international supply chains for all our
conpani es that the Departnment of Defense works for, and in
particular, we find those with non-traditional conpanies
that maybe haven't worked with the Defense before, but are
private conpani es or commercial conpani es, have

i nternational supply chains.

The first thing we are trying to do, our guidance for
now, the first thing we have to do is see ourselves. So,
the Arnmy is trying to develop in-house capability to anal yze
and understand supply chains on our own, rather than only
relying on industry to do that.

The second thing, sir, will be to evaluate risk. A
different risk cal culus, perhaps, between sonething in
Canada and sonething in China, as you pointed out.

And the third thing will be mtigation and that is
where the challenges wll really cone and the choices wll
have to be nade between critical things |ike sem conductors
and m croelectronics, |ike you are describing, sir, and
choices that we will have to nake on other things that m ght
be nade overseas, but m ght be acceptable to be nade
overseas and that will be a "cost to risk" trade-off because
we also are trying to maintain our current production |ines
at the paces that they are going, while balancing the risks

of international supply chains. It will be a |ong, ongoing

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.

61

effort, sir.

Senator Kelly: Well, thank you, M. Bush, and thank
you, Ceneral Peterson.

| yield back.

Senat or Duckworth: Thank you.

| want to thank all three wi tnesses for your testinony

today and your responses, and | thank you again. | |ook
forward to working with you all into the future. Good first
hearing, and, again, | just want to thank everybody.

Wth that, the hearing is adjourned.

[ Wher eupon, at 3:42 p.m, the hearing was adjourned.]
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