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Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program

Summary

The Col(uSnbbBiRa6 ) paloagsrsampr ogr am to desigmwand build
ballistic missile submasiwcagsreihhaBN@hgecdasptedUBBace
SSBNs. The NavyCohlavsmbiiadentps otgllle mN@pypriority pr
The Navypwaantsectohac fags tbhCoRauwdgnbaF&X¥RA02dd devel org
work on the program has been under way for sever
fundindg ibebéeghn 1 AT hFeY2Nla wyr opo3lbddE¥2€request

2, 8mli 1 Yiiom . , aboiunt pS$r2o c9u rbe thd n ormifl ul mi dbien. g,, a$blo, ult2 3 .
$1. 1 bnllaidoom)nce pr oc parnedmefmt3l ( ABn {Ffmndesgarch an
development funding for the program.

The NawyY2021 budget sstethmi psobpemremtenma-tcost of th

class boat at $14,393. 4 nmiylklam nd o bilnfigds, 0 @ bD.o&t $1
million (1. ¢e., about $6. 6sbehltiicrk) dienacdbstdsesfgn
recurring engineer iGogl uwbbDe aNSR.E) ( k to Ntassy yaf olro nt ghset a n
budgetary practice to incorporate the DD/ NRE co
procurement c¢ost ofExtehdeicndgi t st fethipl ansotnhé¢ hel &s $
construction c¢c88t386.t7Themifliaeh 6 hip.isabout $8.
recefiov,e2d2 7. 8 million (i.-gear ahPo uftu n$86i.n2gr.b pTohsce adMa) v
FY2021 rbeuqdugeestt s $2, 891.5 million in procurement

million (1. ¢e., about $5.3 billion)’stiont aplr ocur e me
estimated prodc $rldm88t3. ctoostblel iroenqu e s t2e3d. in F Y20 22

The Navy wants to pr-olkaisrse Wdhaet siec’ol¥D Co4d .u mbh a N
budget submispr o uesotmigmadotfe st htilse boat at $9, 326. 1
billiomny)eairn dthhed @Nmaspyr oposed EYY2uGkXIt sb udigelt2 3r. 2 mi l
AP fufidi nghecCebsmpifoo ghamh $1, 028.0 million (1.
for the second boat and $95.2 million is for th
Th
at

e NawyMdb@d2Adget susbmmaseenthe total-shipcal @ment
WbDPLioawyean dbkhars.

Is sues f ofrf o odnlhgwerietsisas s pmrolgwden t he following:

e t he—duteck t he-l1 CO¥EDPronavirus) situation, tech
anadrn d vnegl at edo fi sas udeesl ay in designing and bui
ColumHias swhbiooalt ] d put ats mbskithetNahwve the
ready for its first scheduled deterrent patr

place oftrit hg-cOhset SISBN;

e whether the Navy has accurately priced the W
ColumHiam s proglram in FY202

e the risk of cost growth in the program;

e the potential i-mbascd¢s pPpfoghemCohufmbnding that
avael dwlher Navy programs, includnmg ot her s

e potentiallasadabalrliedges oifc lmwisl dbionagt sb eatnhd Co 1l
Vir gecilnaisas atta(ckSNeubtmha imeame t i me.
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Introduction

This report provides background information and
ColumHias s ,prpgogmam to desigrbwaddibtilbd masclides
submarines ( SSBNgs) cwr rempth gc@hgidothace N a[8h§eBN's .

Navy has identcdlfassd prheg Coituand ippthiceo Natvy pr ogr
wantpsr oocour e t heclfags tbCoTBhanbNEPF OPplo.sed FY2021
requests $2,891.5 million in procurement fundin
funding, and $397.3 million in rmsearch and dev

The pro
Congr es
capabil

am.
b 1

gram poses a number of Desodsmngnandhatvers
s nfaokl eusm Hoares st hgeo wlgd asmubst antially affect [
ities and funding requirements, and the

For an owerstewtefgitc and btubfcgét tmHdpascoptrdyegtr aimm w
other Navy shipbbel domg i(GReSo gRdeapnosr et inBRY\ 3) ROBH |,
6WUXFWXUH DQG 6KLSEXLOGLQJ 30DQY %BPFMROIUWRXIQUGC DQ B o, YV Xk

This repor tCofloucimubsiaessss omye ¢ gh e dnwiyinlgd hpir o gr am. Anot he
CRS r—-e®RSr tRepor t8 RLEWUWBWHILF 1XFOHDU )RUFHV %DFNJUR
DQG ,WVVEKHV Amy—dFs c We €k u mthiaas calna sesl e ment of future
nuclear forces 1in t her ncso mtoedxetr nofzast oot e dif ma lt v c la
agreement s .

Background

U.S. Navy SSBNs in General

Mi ssion of SSBNs

ThW. S. oyaewyat es tshhbhmarkmaehaveo £ d attack submarine
nucilpwavrer ed cruise mis, idmd Ppwdwvmaecdndal { ESGNs ) mi s
submarinelsSTheS SBWss) and -SiSGNsoar ¢ h mpviatriiheatty poefr f or
peacetime and.?Th e yniodh@ cnairsrsyi onfusc l ear weapons.

11n the designations SSN, SSGN, and SSBN, the SS stands for submarine, N stands fepouelesd (meaningthe

ship is powered by a nuclear react@)stands for guided missile (such as a cruise mis8lsjands for ballistic
missile. As Ns Rown ®YN,t h$SIINS Nawy submalreB &Fe nucte@owered Other navies
operate nonnuclear powered submarines, which are powered by energy sources such as diesé subgines.r i ne * s
use of nuclear or notuclear power as its energy source is not an indication of whether it is armed with nuclear
weapons-a nuclearpowered submarine cdack nuclear weapons, and a maclearpowered submarine can be armed
with nuclear weapons.

For more on t hdSSGNsg weERS RefostNRE3244avy Virginia (SSN74) Class Attack

Submarine Procurement: Background and Issues for CongmgsRonald O'RourkeandCRS Report RS2100Ravy

Trident Submarine Conversion (SSGN) Program: Background and Issues for Cotgr&smald O'Rourke

SThe Navy’'s nonstramegicngual baof wehponsrvice’s nuclear wea,j
launched ballistianissiles (SLBMs)—were removed from Navy surface ships and submarines under a unilateral U.S.

nuclear initiative announced by President George H. W. Bush in September 1991. The initiative reserved a right to

rearm SSNs with nucleaarmed cruise missiles abme point in the future should conditions warrant.

Congressional Research Senice 1
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The SSBNs, penfoomtamissgseaifoimtra¢ce gic.nTolper fdeme
this mission, SSBNs-lamacheme bawli ht sabmassnkes
l ar ger,anlgen gmi s s irthwelst iaprlnee dn uweiltehar war heads . S SBNs
from-dliaarngeet er vertical launch tube*Thto88BNd in t
basic mission 1s t o remasim dig dtdena amnus kE@aawidadht a
UnitteadbgSs anot her country by demonstrating to ot ]
assureetsreickend apability, meaning a survivable s
nuc he¢ amck.

Navy S8WBNesh are sometimesboemEfraesrem ome ilnefgo ronfa Itlh
u. S. strategic n Utcrl fewaldi, cdhe tael rsroebmts efdairdaeg ,e t@md t i n ¢
ballistic mis s iblacsse df A OPMs bomhdr bandt any given
the WNaS8$§BNs arsucbaduncdengrrent patrsols. The De
( DOD) 1 epor&Nuocnl etahre P200slt ur el Reavedwo o NPRhtesry 2,
the following

Ballistic missile submarines are the most survivable leg of the triad. When on patrol,
SSBNs are, at present, virtually undetectable, and there are no knowtemearedible
threats to the survivability of the SSBN force. Nevertheless, we will continue to hedge
againstthe possibility that advances in &utmarine warfare could make the $88rce

less survivable in the futufe.

Curr entClnhsiso SSBNs

The Navy c rently-7@p9r atl a(sss¢ledXSUBHNEIh e( DOBN s ar e
commonly ¢ led Trident SSBNsTrirO&8ilmBpMsy Tr ident
Thevere pr oc u7FeYdl 9a%mbdFtYel 9é&/d s 4delrOvilihyew eirne 1d%8 i gn e d

ur
al

and built by 'BbaernlcDBaamiPsvision (GD/EB) of

PoinfTheRIl were origiwehltysedesvigremedi tos HOAt were

year service 1 iavpepsr,o xxiomastaaslty diligdopdp atwopbads by an

approxd4mamiddife nuclear refueling overhaul, call
(ERO). The nuclear refueling overhaul includes

the ship thatnuslaoat’  refaebidngo t he

The eates originebhbtbyh dagsrgaga SEBMP1 DODTf or

compl yilh gRuwsistthn at egic nutilmiatfscarmSLBMntaohch tul
each boat have been deacofv8LBMs tkdpwcdag ¢ac BO

4 SSBNs, like other Navy submarines, are also equipped with horizontal torpedo tubes in the bow for firing torpedoes
or other torpedssized weapons.

5 Thisinformal namés a reference to the large boohat would be made by the detonation of an SLBM nuclear
warhead.

6 Department of Defenstluclear Posture Revie®018 released February 2,2018, pp-43.

7 A total of 18 Ohieclass SSBNs were procured in FY197%¥1991. The ships entered service in 198I97.T he first

eight boats in the class were originally armed with Tridendl & BMs; the final ten were armed with larger and
morecapable TridentIIB5 S L BMs . The Clinton Administration’”s 1994 Nucle
recommended a strategic numidorce for the START Il strategic nuclear arms reduction treaty thatincluded 14 Ohio
class SSBNs, all armed with-Bs. Thisrecommendation promptedinterestin the idea of converting the first four Ohio
class boats (SSBNs 72&29) into SSGNs, so as toate good use of the 20 years of potential operational life
remaining in these four boats, and to bolster the U.S. SSN fleet. T he first £@bkshoats were convertedinto

SSGNs in 2002008, and the next four (SSBNs %333) were backfitted with £ SLBMs in 20002005, producing

the current force of 14 Ohiolass SSBNs, all of which are armed with505LBMs. For more on the SSGN conversion
program, se€RS Report RS2100Ravy Trident Submarine ConversiSSGN) Program: Background and Issues for
Congresshy Ronald O'Rourke
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Ei ght of -ctlhaes s1 4S SOBhNso ar e homeported atsiBKangor, V
are homeportedchosttien gfsl oBdind]ai Kbed,rndoesrt. Navy s hips
operated by singheeccopeowsat Nd vlyy SSIBtNsrnating cre
Gold crews) so as to maximize the percentage of

Figure 1.0Ohio (SSBN -726) Class SSBN
With the hatches to some of its SLBIslunch tubes open

e

Source: U.S. Navy photograph.

The first -olfastsheSIHFNBsOHG@ WSiHN r ea-yhat heeewmdceoflif
202The remaintanghhdhwofl their service lives at a
yearmretalfd er ,"twiatchh itnhge tlhde endd Oof its service 1ife

The Navy has initiated a programl tSOLBMsf utrobi sh a
about. A2 0@d®Ilculmabsisa SSBNs begilmstso boafglsada- QW3 , 1 «

Scgarried byclrastsi rhmgt Ohwopll be-ctlamsmss borntsd t o n
ColumHias s boats will continue-5t80oumeg i H,r mbtd uwi 2 8 4
which tifme atrlee tld be replaced by a successor SLE
I ncludOhnigo tchleas s, the Navy has operated four cl:

summarizing the$SSHQGL] $classes, see

U. JK CoopeamtSloMs t he New UK SSBN

As one expr-BUK scioomp eorfatUi Sn on nuclear weapon mat i
War hlIdIKsf 6o ur Vadgwasr & SBNs , whichl Q% erecach eaancye
Trides#ht SLBMbr,e vaimddasps es of UK S S BNsg esnienrialtairolny ¢ a1
u. S. STBMs UK plans t o r ecpllaascse btohaet sf owiirt hVatnlgrmea a do

Dr e a d ncoluagshsg € n e rSaStBiNssme a d ncolvagshst bbatsqurepe¢d with
missile lbawmtn cchurtmuobmrts, UK plaasr y ad ISgIHBMs ¢ ©hc h hbo at
ot her four tubes noThbelngpmdweildiimg stSeLcBiMsi c al a.

8 Although the SLBMs on UK SSBNs are UsBade, the nuclear warheads on the missiles are of UK design and
manufacture.
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the United Kirnegadlorooludgshst ,p haesg riatm has seowmer ot heryear
UK submarinefprogddimtsi ofnSSHQILY &u s s i on, s ee¢

Submarine Construction Industrial Bas

U.S. Navy s ubantartime ssUeimpeyradardd §th @@ mr ¢ ¢ Boat Divis
(GD/ EB) of Groton, CT, and QuonseWNekwpomtt, RI, a
News Shipbuilding (HII/ NNS), of Newport News, \Y%
shipyards ¢apahkecc0ﬁ1nbwlwle(flendg sthupkearGD/ EB build

only, while HIIT/ MNSwearlesdo abiuriclrdasf tn uccalreraire r s and 1
t ypessuroffa cTehe htiwos .yards currentdliasaskeajonrmtly bu
submatines

In addition to GD/EB and HII/ NNS, thandubuhsr ine
ofupplier firms, as well as laboratories and re
tomaterial procurddrfnrndm swmpltirarc tfiiommo f s ubmar
source supplpeopul Fioan nwmecthpament suppliers, an
work is’st ha-pNaeyedcarnricenmfdons®ruction program.
Much of the dagi gmrandne mgi nteheer is ubmarine constr
resident at GD/ EB. Smallerd pomti orfs tadiree croemspiodieem

Col umbliaaBrso gr a m

Navsy Top Priority Program

Navy officials hav8epnbatleldd ctohnastn-stthaen $Clog msmbpm a m i
the 'Navygp priority program, and thaNawvwghis means
perspectivec | ashse Zidfddg midurimad e d , even 1if that ¢ omes
funding f oprr oogtthaenrs .Na vy

9 For more on the arrangement for jointly building Virgidass boats, se@RS Report RL32418\avy Virginia (SSN
774) Class Attack Submarine Procurement: Background and Issues for Congyrddsnald O'Rourke

10 For more on this program, s@RS Report RS20648lavy Ford (CVN78) Class Aircraft Carrier Program:
Background and Issues for Congrebg Ronald O'Rourken terms of work provided to nuclegropulsion
component suppliers, a carinuclear propulsion plant is roughly equivalent to five submarine propulsion plants.

11 0n September 18, 2013, Admiral Jonathan Greenert -Géaf of Naval Operations, testified that the Columbia

class program “is the t o(ptatgmentafAdinitakdonpthan Greenert, U'SoNavy{Chief Na vy . ”
of Naval Operations, Before the House Armed Services Committee on Planning for Sequestration in FY 2014 and
Perspectives of the Military Services on the Strategic Choices and Management Reviemb8ed. 8, 2013, p. 10.)

Navy officials since then have reiterated this statement on numerous occasions. At a September 12,2013, hearing

before the Seapower and Projection Forces subcommittee of the House Armed Services Committee on undersea

warfare, a Nay official stated the following:

The CNO has stated, hisnumber one priority as the chief of Naval operations,-swistrategic

deterrent—our nuclear strategic deterrent. That will trump all other vitally important requirements

within our Navy,but it here’s only one thing that -wwe do with our sh
are committedto sustaining a two ocean national strategic deterrent that protects our homeland

from nuclear attack, from other major war aggression and also access and extendeuitdeter

our allies.

(Transcript of hearing. (Spoken remarks of Rear Admiral Richard Breckenridge. The other witness
at the hearingwas Rear Admiral David Johnson.)
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Progr am Na me

Until, Xbhke@mHias s paoghmamwn as the Ohio replaceme
SSBN( Xj)angpawmd boats in the class wererreferred t
SSBNX¥ome budget documentms.continue to use these

Program Origin and Milestones

Foirnf or ona t@dolaumHias s ’progigmn andbSSHRGLf &nes, s ece

Planned Procurymemd QDuhendulte

oS—— 71 >"E2572-7Z—91 72S—e'e

Navy plans calClol fuenHd iapsrst obwraé¢tpkgadé the current fo
class SSBNg. the oA phaiendi mr ocur ement tqwueant ity of
following:
e Temper at i onmela nSiSnBeNsboats not encumbered by 1e
act+oame needed to meet strategic nuclear det
a certain Msumbters @od aStSBany given moment
e Four@licach as swebrmead de d tthe megtuirement for 10
operatibeehbhubeat during the middle years of t
three amnthes ofioumweoef onpobne a boanal att any given
on account of being in the midst of lengthy
other extended maintenance actions
o Twe [rvact her)CohamHtiad swiblolatbe needed to meet t he
requirement for 10 operataoh@dbbmbitas because
class bwhatch will not include a nuclear ref ue
(abtowywears) than the midl tcflea srse fbuoealtisn g( whviecr hh -
requirfeo yacbaorust from contract awdhrad to deliver:
ont w&ol umHiaas s( rbaotahte h ¢ b 8 © nfeotjuirmma 4 1 be 1 n
the midst of omi dltihfear @®wd rehawddts nmaniynt enance ac
given moment duringotl hemHmesdsd I[Féi fye acrysc loef. t he
The TAdommipn i §st rNautciloommr PoPRfjyrececRewvsed (N February
t he f aolTlHoewiCrOZL UNRIsAs program will deliver a minirt
the current OHIO fleet and is des "gThheed utsoe porfo v i
t he “momdMmunm & hmtteean ebe v i g waeploisasgtitbhtate required

121n the designation SSBN(X), the (X) meant that the design of the boat had not yet tazerirded.

BFor additional discussion, see “Navy Responds to Debate Ov
2013, accessed July 26, 2013h#tp://navylive.dodlive.mi201305/16havyrespondso-debateoverthesizeof-the-
sshnrforcel/, and Richard Breckenridge, “SSBN Force Level Requireme

Live, July 19,2013, accessed July 2613, athttp://navylive.dodlive.mi201307/A9/ksbnrforce-levelrequirements
its-simply-a-matterof-geography/

14 Departmenbf DefenseNuclear Posture Review 20 1&leased February 2, 2018, p. 49. A similar statement (which

differs only in saying “COLUMBXAapsogremiami) heappethasn §&§COL.L
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number o fc [Caoslsu mboiaat s mi ght at s ome point be incr
b o alt s

S—— Y EZ>Z-2—+1 E'Z+2°Z

ThNMavy wantug et 6 hpgr 6¢ct ag¢gsCbbumbia FY2021, the s e«
the remaining 10 at a rate of Umnnmde rpearhiwe asrc hferdounh
Na wy o jtehcatiseta ¢ boat, wloiurl dt bo atw I8 v ¢ hoendds i@mm F Y2 0 2

FY2N3 and the remaining 10 aXt har oruagtBe FoM2t0edn e per

being deli Werldle diwvnb oFbYd2 Ou2Zn der go s ubstantial test:i
havingeadybfor ntt spatimelt idne t2e0lr3rle.

Under this schedule, and gdivamn splbaomantesd, rtehtei rNeanvey
that the SSBN féBdcbowobaF2 dBRE2O0A@ thaddt boansFY2O0
in FYRY230036 and 10-FbYRdt4s0,1 m nKdY2h3¥k™mt ond¢t ebesaet s 1
FY2041 and 12 ®lchat sNaiviy BEY2a(Q4eX. t hat theereductio
periH¥YH0OBY20idsl acceptable in terms of meeting str
requirements, because flurthagSEBNsciyveaesyiatl wi
(i.e., mone of them will be in the midst of a 1
that there is some risk in having the SSBN forec
mar gin fnogr aanb sumrfloir es een event that might force
lengthy maintenance action.

Ther oj mcnh emum 1lle vokrl beoeafiti sheer e d 2 eldr b@ats (providin
s omed di tmiaag ngaidnb sfoorrbing an unfghtsfetemcevemtS$SBNtim
unscheduled and lengbhphyamaeht¢reatneg bytabmut on
procurement dates of boats 2 through 12 in the
program would be protthhamr dF YhO X442 02Be rtalithred boat
be procured in FY2025 rather than FY2026, and s
Navsy plan for funding the procurement of other
FY20RR®22025.

Col umbi aD€diagrms

The Co-ttmbsadgllJiXg)yid i(nscelendes 16 SLBM tubes, as o0p
tubes (of which 20 mrQ@biheosws WS SRIMNsi.gh $SchiBMs«CPp 1l a mb i
i gfne whelrBMu bes t h-ah adteba g@hiso 1 ar getashades hgnOh
terms of subke g€dt Wmb pd d e € mgemlta slsi ke £ hgn Ohi
fore itlarwilslt bea btmhae i need eSttatr dbsuddit byndlheb dak
formation -ohag¢ hed &€9FHQ@GDL[s' ¢ e

Current U. S. a n dC oUKu npbliaan dc It’shBds] elafd orcoludfgiBaB N t o
usaniad sile ceotnhpea mimedte section of t he fbhocat wit h
s amee rgaeln 'dAess ingenn.t i gD e ada & mcaldagskst SSBNs are to each

wn

oA
S o B o

Bge e, for example, Mar c S eonsidenBuging Moré THand2/Colvibgldss Someday C
Su b ma r Dafease PdilyApril 12,2018: 23.

16 source: U.S. NavyReportto Congress on the Annual LeRgnge Plan for Construction of Naval Vessels for Fiscal

Year 2019February 2018, Tables ABthroughA3-4 on p. 12.

17 statement of Rear Admiral Stephen Johnson, USN, Director, Strategic Systems Programs, Before the Subcommittee

on Strategic Forces of the Senate Armed Services Committee [on] FY2011 Strategic Systeind,7, 2010p. 6
which statesthé o 1 1 o Wie®ldIO Replacement programsincludes the development of a common missile
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eight SILBMs, or half the number to be carried by
the CMC will accominoed alike gtrdanwsi ddfif g et emhwmede des i
of the ICMCluding a large®portion of the initial

Figure 2. Columbia (SSBN-826) Class SSBN
Notional cutaway illustration

. B

A t lj‘; FESRSS2ARA T
o s . ¥ 85 5 Vs £ g
Y] ey EEE NN NN IS
" Hh, “’5’@'}"-" e — R

Source: '"HWDLO RI1 VOLGHO ReHle¥vheWw Rdgam System Desaopt p LQ 1DY\ EULHILQJ RQ
Columbiaclass progranpresented by Captain Wam J. Brougharrogram Managef PMS 397 (i.e., Project

Manager Shipbuilding, Office Code 397, the office forGokimbiaclass prograi atthe Sea, Air, and Space
SymposiumApril 8,2014, posted at InsideDefense.com (subscription required), April 9, 2014.

Tight Schedule for Designing and Build Lead
The schedule for des@Cghumlibasmd baunidl dhianvgi ntgh ei t1 eraec

scheduled faitrrsotl det @B dmthapbédprbieag unforeseen
technical chalddbatged dosrlsafyaasni.chi ndges i gning and buil
could put ast abislki ttyh et oNahvayve t he bo@mntr pady off o1
2031, when i1t is to depl o3 liams stTHic8 BpNliagchet noefs st hien
leadsbdetign and chastbuaenienpschedmdlk feature
with thbs thrig@gdr pmi oyeiaarys). fMuc bk eowfe rtaHe manage ment
that the Navy devotes to the program is focused
t o the ’sl ecaadn sbtorautct i on s c hedul e, SO as to ensure
s i genainfti del ay.

Program Cost

>"e>S_(EE e’'e’"—1 "o

Estimates ofcobade pc qgeuonssticttihecays e ar ¢ h a ncdopdtense 1 o p me
procurceoaaf t he |@Gelsunmpbricagr am include the followi

e The NawyMdbd2Aget seusbtmimastiecosn t he total procuren
thesH2p c1 a8bsl htoBddR. dbdbhar s .

e The NAug®@9Dtl7 e sthiematoegdl prodCwdembnbt cost of
class ptrofgr@dm 2 -bpaddiodal iar 'shemds ¢hechrogram
and development cosyteaat dH13 a6 sbilfloirom itnottaHe

compartmentthat will support both the OHIO Class Replacement and the successor to the UK Vanguard Class

18 see Government Accountability Officd@efense Acquisitiong[Assessments of Selected Weapon Progr@A6-

10-388SP, March 2010, p. 152; Government Accountability Ofilefense Acquisitions[] Assessments of Selected

Weapon Program$5A0-11-233SP, March 2011,p.14Sa m La Gr one and Ri c hasionk:UScot t , “Det
and UK Wait on Next St epDsQHfd/rl1DSYSBYMaRRQOWIORP)D Ot s, ”
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(research apldpaeovetempemen) cost-yefar$122. 3 bil
dol tar s

e The Na vy nausa royf 2 @&tlh7e epsrtoicmartement cost of t he
t hCcol umHiass s at $8.n2t b2i0l 117 oco lilna rcso,n sntoat 1includ
billion dollars in additional cost for plans
procurement cost of s hmpat 2S$bahithobhghlil@nin th

constant F®2017 dollars

e AJune GbW2@ nment Acc oGuAMPr @ b Dk it t saesl@dedstiseidn g (
major DOD weapon acdtuhiasti ttihoen epsrtoignraatnesd sttoattael
acqui(sdieeviewlnop ment pclousst @orflouwtmika®asne np 1) o gr a m
as Jafl y wag 14® 9.9 Mmi 1l ( abwol OObiSI 1 ion) in constant
FY2@0ollars $13indIndHTAdgmAdtbid1lion) in research
and develop®$en,t5 mSols{t2sb @uhtd 64 1 i on) i n
procurenttnt costs.

The absotviehat eetes hematded for -¥ eSBMsi ssha nags Dt o e x
their senmbickuld4 1ives to

seel "Se1S—e1 ZE"—e1 “Sel > E25Z2-7Z—+1 “®ee

The Nawyy2021 budget submission estimates the pr
class boat at $14,393. 4 miylelarondolil. aer.s,, aibnocultu d$ilr
million (1. ¢e., about $6. 0sbniladbhy) inhe obetsa iflor.
recurring engineering (DD/NRE) costs for the Co
budgetary practice to incorporate the DD/ NRE co
procurement cost ©o¢.)hExEindtnghéepsis -othbe ¢l ans
construction cost of the first ship is $8,385.7
The Navy wants to pr-olkasrse hdhaat siec’oshAXYECH4L 1 mbha N

budget s ubmises iporno ceusrteinneantte sc otsht of t his boat at
billiomny)eairn dtoHdmar s

19 source: Navy briefing to CRS and CBO ontheColumtbiha s s pr ogr am, Augus't 1
budget submission, submitted in Februaryl0estimatesthe total procurement cost of 12 Coluulbiss boats at
$109.0 billion in theryear dollars.

20 Columbia Class MS Milestone] B, Congressional Notificatidanuary 6, 2017, p. The Navy in February 2010
preliminarily estimated the procuremt cost of each Columbigass boat at $6 billion to $7 billion in FY2010 dollars.
(Source: U.S. NavyReportto Congress on Annual Loiange Plan for Construction of Naval Vessels for FY 2011
February 2010, p. 20Bollowing theColumbiaclass prograris December 9, 2010, Milestone A acquisition review
meeting (sedppendix C), DOD issued an Acquisition Decision Memorandum (ADM) that, among ottiegg,
established a target average unit procurement cost for bolats@hl2 in the program of $4.9 billion in constant

, 2017. The

FY2010dollars(Chr i st opher J. Castelli, “DOD: New Nuclear Subs Wi 11
Inside the NavyFebrary 21,2011E1 ai ne M. Gr o s s ma n-Armed Vesseluta Use AfitaeR . Nuclear
Submarine TGlobdl SecutitpNewswireFebruary 24,2031 a s on Sher man, “Navy Working

Billion From Ohi o RsdetheNawrabkruary28,PG1bSgrea m,l”s o Chr i st opher J. Ca:
Put s <CShsotu’l dPressure On Malfjsidetthe MwyMay@ 2811)P r o gr a ms

21 Government Accountability Officéefense AquisitionsAnnualAssessmef} Drive to Deliver Capabilities Faster
Increases Importance of Program Knowledge and Consistent Data for Over&Ggot20-439, June 2020, p. 137.
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™Z5>Se’™"—1S—el Z™M™ o100 § 01 “cee
The Navy as of Jldtheaaye28gd @snumbhteperation an
each ColumbifSal 191 ansid 1 BPoat patr year.

Nation3Bh s®da Deter ¢t NEBPFFund

The NatiBasald PDed e(r ¥XRlrke) fFiusnddsi b ul@Rt separate f
Navsy shipbuilding accoupnrto cfworfairhedntdgngoandhexeonsts
ofiew SSBNs cré€angdebwprigwh@h#y theilgigom o f

f inanicnisaulllayt ¢ ot her Navy s hopbnddimpentgt tphreo gr a ms
ColumHiass progr am, and to fetnchohmeagmod/t Sof policy
ColumHiams boats frbmdgeronset DPODf t'bamu hge Na vy

In more recent years, the s tdtOutUe Sdhsats? bbllei®smhi n g
amendedt ho N#BB¥Fdditional & uwaeliicolne odr acceapasgi tasr
special acquisition authoritti cshetthmea trcgdismtveoft he p
ColumHiams boats angpowttherd Naovpsnudl ear, aircraft
submarines ). kFgorro uanddd iitnifoonrania tbi$SIEHQEGLE he NSBDF, s

Integrated Enterprise Plan (IEP)

The Nawwyder a phawvgrtautedl Entpd tatpos ilSwil WPdhtdmas 6 1 EP ) ,
bosatjointly hit/ SNSEBwanda gHooisntg otfo Tthihde/ EvBPr lwa s
previously called the SubmahsinpadnsédfpddnButhe W
is mrlewosing to adjust the ldiswi saitotna cokf swdbrmka room e
(in which boats are joi, ¢ dythbat ]l HI bt NGD/ EBubddr
lar ger sfhiaarses ecomfb ttkhef or tdamnti tprhoaw atmtPe dp as d .

22 Columbia Class MS Milestone] B, Congressional Notificafidanuary 6, 2017, p. 1.

23 For more on the arrangement for jointly building Virgitiass boats, se€@RS Report RL32418Javy Virginia
(SSN774) Class Attack Submarine Procurement: Background and Issues for Coriyré&snald O'Rurke
Key elements of the Navy’s proposed plan include the follo

+ GDI/EB isto be the prime contractor for designing and building Colutibss boats;

« HII/NNS is to be a subcontractor for designing and building Colurolsiss boats;

+ GDI/EB is to build certain parts of each Columbiass boat-partsthat are more or less analogous to the
partsthat GD/EB builds for each Virgin@dass attack submarine;

» HII/NNS is to build certain other parts of each Columtiass boat-parts that are more ¢gss analogous to
the partsthat HII/NNSbuilds for each Virgirtdass attack submarine;

+ GDI/EB is to perform the final assembly on all 12 Columdiass boats;

» asaresult of the three previous points, the Navy estimates that GD/EB would recestienaesl 77%7 8%
of the shipyardwork building Columbigass boats, and HII/NNS would receive 2-2%%;

+ GDI/EB is to continue as prime contractor for the Virginlass program, but to help balance out projected
submarineconstruction workloads at GD/EBd HII/NNS, the division of work between the two yards for
building Virginia-class boats is to be adjusted so that HII/NNS would perform the final assembly on a greater
number of Virginiaclass boats than it would have under a continuation of the curigmig-class division
of work (in which final assemblies are divided more or less evenly between the two shipyards); as a
consequence, HII/NNS would receive a greater share of the total work in building Victis&g boats than it
would have under a coimuation of the current division of work.

See Julia Ber gman, “Congressmen Visit EB A Day After 1t 1Is
Pr o g rThedbay’(New London) March 29, 2016; Sydney J. Freedberg Jr., “O
For E1 ¢ ¢t BreakingPefense, Mar ch 29, 2016 ; Robert Mc Cabe, “Newport Ne
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CosPtl us Incentive Féfter (EPFE} UTwont Ships

The Navysopkus incentivetdepr ¢ CPdd& )t lceo nftirrasctt t w
clalshse. contract includes a singletophiesnidomobod

block bu%®evcveomttrlaccutgh bteh @ rsolciuprse dariem tdda f fering fi
FYROQ dwisteh regard to the second ship, the of
’§ advance pr oncdumegmbdiatvdy (tthBe¢g hfinucally 1is not mak

CYN-%

©n = =+ »n o
S50 =B

p

conticonsbhguwittlhn bfyohd whadndss humdield with
t

p

ship is authoritad oppb¥Y2WU3i14 opm® vliivkldi igpnd

FY20RPYM2® Col «flmlhasad R&D and Procurement Fundir

TDEGH o WY 2DBF Y29f undingofl ombdtalses pmaodgmr atthe Navy
FY2020 budget submission.

Table 1.Columbia -Class Program Funding
(Millions of thenyear ddlars, rounded to nearest tenth; totals may not add due to rounding)

FY2l1  FY22  FY23  FY24  FY25
(req)  (proj.)  (proj.)  (proj.)  (proj.)

Department of Defense (DOD) funding
Research and development (R&D ) funding

PE0603570Nline 047/)Project 3219 80.1 60.1 56.8 54.4 44.4
PE0603595Nline 052)Project 3220 317.2 1958  103.8 117.6 118.2
Subtotal R&D funding 397.3 255.9 160.6 172.0 162.6
Procurement funding
Procurement 2,8915 2,767.7 25065 2,992.8 3,347.8
Advance procurement (AP) 1,123.2 11,2290 1,643.7 2,211.2 2,760.2
Subtotal procurement funding 4,014.7 3,996.7 4,150.2 5,204.1 6,107.9
TOTAL R&D and procurement 4,412.0 4,252.6 4,310.8 5,376.1 6,270.5
Department of Energy (DOE) funding
Naval Reactor§ Columbiaclass reactor systems 64.7 55.0 53.9 52.9 45.6
development

Source: Table prepared by CRS based Niavyand Department of EnerglyY2®1 budgetsubmission

Virginia-C1 a s s Submarine Vrginian-Pibtr(Newport News)March 29,2016; Valerie Insinna,
“GD Electric Boat Clkodfeom Dbi P a RbBefehse Badyhdraht30, 30d & 43;’Hugh

Lessig, “Navy: More Submarine WoMiltary.cbonpviarehg30,2016;Ne wp or t Ne ws
Huds on, “ W eClads ReplacendemntiWill Be Split Between GDEB, HIN N S |n&ide the NavyApril 4,
2016. See also Richard R. Bur gess, “Submarine Admirals: ¢

F 1 e Saapotverduly 8,2016. See aliatement of the Honorable Sean J. Stackley, Assistant Secretary of the Navy
(Research, Development and Acquisition), and Vice Admiral Joseph P. Mulloy, Deputy Chief of Naval Operations for
Integration of Capabilities andeRources, and Lieutenant General Robert S. Walsh, Deputy Commandant, Combat
Development and Integration & Commanding General, Marine Corps Combat Development Command, before the
Subcommittee on Seapower and Projection Forces of the House Armed Servicadti@ermn Department of the

Navy Seapower and Projection Forces Cdjias, February 25,2016, p. 12.

25 For more on block buy contracting, €8BS Report R4190%Jultiyear Procurement (MYP) and Block Buy
Contracting in Defense Acquisition: Background and Issues for CondrgdRonald O'Rourke

26 source: Telephone discussion with Navy Office of Legislative Affairs, June 24, 2020.
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Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program

Notes: PE means Program Element, thatis, a research and development line item. A Program Element may
include several projectd2E0603570N/Project 3219 isthe SSBN(X) reactor plant project within the PE for
Advanced Nuclear Power SystenRRE0603595N/Project 3220 is the SeaBased Strategic Deterrent (SBSD)
Advanced Submarine System Development project within the PBliar Replacement

FY2021 Procurement Funding Request

Thfeirst -€Codbwmbiadhas received $6, 227 .p8 dymwdrdd i on (i
AP fundings. pTrhoep oNaevdy F Y2021 budget requests $2, 8
funding, and the remaining §$5,274.2 million (1.
needed to c dmptloettael tehset ibmoaatfe d$ 1pdr, 03cOwWdr. Amemnitl 1 ¢ o 8t i ¢
requested in FYhe2XNawmpwdph¥2e0d2 ¥ N2dQRue budg$t, 123.
milliacdwvanee prA®df undmegtf ¢ fc ltalses (porlougnrbaim, of whi ¢
million (i.e., abosudgcddObdbdatllaond)$9§. £Zomillhhion
subsequent boats in the program.

I ssues for Congress

Potential Impact of Continuing Resolu

One issue for Congress concecrchasshprpgyamtidl tih
is funded for some portion of FY2021 by one or
various ships that the Navy has requested for p
affected by the Navy being f uksdeids ftohre pfairrts to fC oFl
class ballistic missile submarine.

CR Extending Through December 11, 2-020, Incl
Class Ballistic Missile Submarine Program

As of October 1, 2020, DOD and othethé€ederal go
Continuing Appropriations (HcR, /28921 3d8fnd Ot her E
October 1, 2020) , a CR t hat. Rx twdadsd ¥p atshsreodu gbhy D ehce
House and Senate on September 22 and 30, 2020,
President on October 1, 2020.

Sectioh. R23®P3B-7T5i%9%sl 6an anomaly (i.e., special 1e;
per mits ©bédadhady yektpa&th21l funding for the procur en
ColumHias s s uMMmadise ussedabeholwy, wtitch oNatvyt hwaeul d
prohibited fromsdpropibhisohyothcthamar@Risntcarretass easn di 1
procurement quantities. As mnoted below, t he Adm
ColumHias s pr ogrianm ab eCR necxltuedneddki neggmb darr o1 h0 .mi d

The sections below provide additional discussio
class progr am.

Overview

As mnoted earlier, the Navy fotrhd& YRi0O2skt]l iaGosk ©mhiiess
boat, and this boathip dceonbradbunitdvamideg thde¢ wii:
progiNamColalmbsia submarine was procured in FY2O02(

ColumHiams program cgcwerdment adARnNcfeumpding rather
funding in FY2020.

1
i
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As di smourses efdul 1 y i n ,28CnRost hteyrp i CRaSk Wryepppoorgth abni ts t ar t s
(ffew $Hmeratnsing the initiation of new program eff
yeaadan increase in procurement quangity for a 7
procurqamarttity in the priihchot fear CRAGRshwomtldiys c us
distinguish between procurement and advance pro
programs.

As a result of such typical provisions, if the
CRs, the Navy could theofprk¥2eh2Xle df damiamlgl ithatti mpg
FY2021 funding for the paloacsusr esmuebnnta roifn et,h eu nflierssst
were to include an anomaly (i.e., a special leg

ColumHiass pmoghempfowisions. Consequently, with
first €bhembbmat might not proceed as scheduled
could cause a delay in the effort to design and
Such a delay couhmpabayebecsabgeref apatutiecsicsusrsed

schedule for designingchdasdsbbobhdimgdt hevingsitt C
scheduled first strategic numdeffondebeorbnhgpat
delamy sEY2A021 delay in work to-cdasisgmhoand abruislidn gt
CR could thus ¢ésomnphlailclactneg et hoef Naevsyi gning and buil
ready in time for i1ts first scheduled strategic

Reported Administration Request for Anomaly

In early September 2020, it was reported that A
paper Ilisting anomalies that the Administration
throuPk cmimdiRe®ThRe0 document lists two desired ano
which one conccehlhaomss tthheo €god mmbRagarding the anom
ColumHiass progr am, the document states

[Billl Language [in the CR] [i.e., an anomaly] is needegtovide the Department of
Defense (DOD) new start authority and authority to incrementally fund two ships in the
Columbiaclass submarine programusing funding provided by the CRin the Shipbuilding
and Conversion, Navy account. Without the anomaly, DODIlevbe unable to begin
design and construction activities for these ships and the Navy would be unable to meet
U.S. Strategic Command requiremefits.

27 CRS Report RL3266%\avy Force Structure and Shipbuilding Plans: Background and Issues for Conyess

Ronald O'Rourke

2P oint pa pRYR202% GontinuingRedolution (CR) Appropriationsissu&s un d a t eRbliicopro,s t e d at
September 4, 2020, 23 pp. In discussthg documentRoliticoPros t at es: “The Trump administrat:i
lawmakers to grant greater flexibility for funding the Navy
Space Force in an upcoming st oullistopfundingexteptions, dranbrhalies, That > s acc

for a continuing resolution o bWhiteéHousdeekskexiblityfof NewdS,. ” ( Connor
Space Force i®opgapFunding Politico Pro, September 4, 2020.) The document states on pdget 8he anomalies
it lists “are needed f-Pecaml®Rr [2G2 @ nduimlgd s sDawidBughwimi d not ed

Larter and Joe Gould ButgetDysfunctionThreaten®e 1 ays t o US Nrogram Befefise Newsab i a
September 3, 2020.

%Point paper entitled “FY 2021 Continuing RRobticoPwtion (CR) A
September 4,2029,. 9. See al s oWhiteHouseseaksF@xibiity fordNew Qubs, Space Forcein

SopgapFunding Politico Pro, September 4, 202Mavid B. Larter and Joe Gould BudgetDysfunctionT hreatens

Delays to US Neogram Befefise Newsdépiember 3, 2020.
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September 1, 2020, Press Report

A September 1, 2020, press reporsghapbwmitl diontg nt i
programs that mentions the first Columbia c¢class
shipbuilding programs states:

The Navy has created stability for the defense industrial base during the coronavius
pandemic by awarding contractslgao create a plentiful backlog of work, and the

service’s acquisition chief said he doesn’t wan
fiscal year, which could kick off with a continnu

“We just want to takXxethde boldamebosennadpedfdti cmng nw
last sixmonths and ensure we inculcate that into our plans of actions going into the nex
fiscal year. A continuing resolution is always disruptive to some degree, and so because

we’ve been abloenttroacgte ta walhhadasd tohfi sc year, that’ s |
bandwidth to plan for and try to minimize the disruption of a potential continuing
resolution,” James Geurts told USNI News in a p

Department ofthe Navy Gold @st Small Business Procurement Event.

“The biggest risk to the industrial base is 1ns
push the Navy had over the last six months to create stability, which | believe we did
effectively, wet dgoon ntg limsteo tah ato nbteimeufiing res ol ut

“Cash flow is key. We can be a challenging cus
customer in the middle of a pandemic can be vVve
businessleaders at the conference.

“] Iwdbusay on the positive side, we are a customn
actually, -perentakeadomconiractawaddsfromwhere we were previously,
so that’s in the $30 to $35 billiwemaderange. We ' re¢
by more than a couple billion dollars compared to previous years. And so my whole goal
here is, get the work on contract so that you ki

that you can have that st alehngesithatyoumaybey ou’re wor k;
having with workforce adjustments or COVID adjus

Geurts said during the event that his strategy of awarding work early throughout the second
half of FY 2020 had several goals.

“Part of noadingupmalkhissvarkearly Was to prove to ourselves we could

be much more efficient than we thought we could be. Another key was, knowing that if

you had the work queued up, that was going to put you in a much more stable place as
supplerstoustha waiting to see if you’re going to ge
September” and having to weather the pandemic i1

uncertainty.
Thethirdbenefit“t o create s ome bandwidth so we didn’>t h
upgetting out of FY ‘20 anihaphgtheachuisioppi ng t he ba
teamnow.

Though his office isn’t assuming FY 2021 will de
for various scenarios nowto ensure a smooth fall, regardless oc®ahgtess does.

“We’re going to use some of the bandwidth now t o
to get through what’s likely to be a continuing
What I don’t want to do dostraciscanddherecreattae f or war d (
large valley that you’re going to have to cover
this work all awarded now, you’ve got the work
through a CR period,yaequistionyworkforce smailabletopyt ot t he ( Nav
that on contract as quickly as we get the money
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*HXUWV WROG 861, 1HZV LQ WKH SKRQH FDOO WKDW KHYV DOUH
Pentagon and in Congress about anomalies, or waivers to start am@rogram, the

1DY\ ZRXOG QHHG WR UHTXHVW LI WKHUH LV D &5 37KH ELJJHVW
VPRRWK WUDQVLWLRQ WR FRQVWUXFWLRQ RQ &ROXPELD =~ KH
submarine program, where prime contractor Electric Boatand its suppliers ae hard

DW ZRUN RQ ZKDW f¥orstrQignaGivtie st Sdddithe construction

contract signedas close to Oct. 1 as possible to keepon schedule.

3% HLQJ DEOH WR DZDUG WKDW FRQWUDFW RQ WLPH DV VRRQ D
DVVXPLQJURBIM.-DWHG DQG DXWKRULJHG ZLOO EH WKH NH\ WKL
in a continuing resolution period. | believe we have strong support from Congress,

everybody we’ve spoken to. The need to do that
the primaryfocu$, he s aid.

“Secondary focus will be making sure our s hip m
activities that carry ovedX through the fiscal vy

Risk of Schedule Delay in Designing a

Overview

An o tohveerr s i ght i s stuhee frairsdkCloanfyg riens sd eissi gning and bu
ColumHibsosAs mentioned earlier, the schedule for

and having it ready for its Isicoheldfudm dafs oshi dgt
unforeseen delays due t-mel @®tccth idesalslauye shi.anl 1deensgiegsn ion
building the 1ead bdsatabciolultdy ptuot fhaattver iffshke s tbhoea t N ar
scheduled det3elr,r ewnhte np aittr oils itno 2ddle pl oy-cilm stshe pla
SSBRisks of a delay in designing and building t

e the potential impact of the Navy being funde
one or more conCtRismuuing resolutions (

e the potential i-mpacakaodfc dhen O©PNirfast )i osnist uat i on
at htewo submapyvymaeds ( GD/ EBs & mds ivbddtdel/dNeNS ) and

f 1 rammsd,

e technicalrc if adnddeiantgeduc hapeses in appropriatio
restrictions on wlpem dDRf@Un ddsudr iunngd epre rcioondtsi n u i n
resolutions

Ri sk Due to Potential Impact of CR in FY202]1

n of this CRS repogrtthdscuss

The previou io0
t €dbhesmbbowat 1if the Navy is funded for s ome

firs

Ri sk Due t+109 CCOVodrDonavirus) Situation

Operations at the submarine asfthfighggaatdhe-190OVI ®r s u
(coronawiartuso)n s 1f wormraktelresr rtehnanbrercdamonret tthoe ywoarrke ¢
positive ,fdwee mahainigr ho® me ansa imamtd naf ,dnsredh ior ngt
taking care of children who havas dr, nors earte htoamke:
care of family members who have become ill as a

OMe gan E cGeurts: EdrlpGontract Awards During Pandemic Giving Navy Bandwidth to Plan foibRoss
Continuing Resolution USNI News September 1, 2020.
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supplier affifrpmst accdawihd at the shipyarntdhsemseveorsif

is not affected,eddueltioerdéscded -ppgodveddeellda ypyar ds o
components and materials.

The risk of impacts at shipy-d9deécendnsupplsdr sf
is not uniqu-el e st-hieto oshwmambriias k facead by all DOI
progr ams The rcilsaks st op rtohger aCw,l uhnobwieaver’'s hsghot abl
priprtitgght schedulbufbdindgstihbaihgadnldoat, and tl
consequencedsd fsorr attheeg inca tniuocfl etalhre dleetaedr tbewnatt pioss tnuor
conduct its first scheBoatltedtdalececovemesi pht rpdesn
include the following:

e How might -thhe( COrVéddDavirus) situation affect
submarine shepytedssapgdlases ofirms? What 1 mpa
turn have oJosn decisei geaandocadnstruction schedul

e What is t heanNtaivcyi plaoai sl trhidghpett toerm ittsida 1
t he 1 ésaddebsoiagtn and coestimctko R€EDYIhR dul e
(coronavirWhat srico e lhidefn Thenfye ns e Pr oduction Ac
( DPA) or other federal authorities play in
by the-1@OYIcDronav3rus) situation?

A June 2, 2020, press report stated:

The Columbia ballistiemissile submarine program has seen some C@lated
challenges-including difficulties conducting oversight audits to ensure suppliers can keep
to the tightschedule that has no roomfor further deldys the programexecutive o#fic

is confident thatthe prime shipbuilder is managing the situation and keeping the program
on track.

The Navy had been deploying mtfitinctional inspection teams to visit SSBN suppliers
and conduct hanean inspections to make sure workers were propeiped to deliver
guality products on time; due to COMD travel restrictions, those-fmerson visits have

had to stop, Program Executive Officer for Columbia Rear Adm. Scott Pappano said June

1. The service is hopingto restart those inspectionsyiitsially and eventually in person
again.

Pappano, speaking Monday [June 1] at a virtual meeting hosted by the Advanced Nuclear

Weapons Alliance Deterrence Center, said the Columbia programis actively identifying

and mitigating risks, as there is no gig room left in the schedule to complete the-first

in-class Columbia (SSBI§26) by 2027. Flawed welds on missile tubes in 2018 threatened

that timeline, and Pappano said the Navy learne
for granted that supplisrthroughout the industrial base had the right workforce and

facilities to deliver on time and to Navy quality standards.

“Our most significant risk at the top of the 11:

shookthatouta little bitwith missieu b e s ; we had loss and atrophy in
said, referring to welds that weren’ 't caught d
manufacturer.

“We took what we learned from our missile tube 1
more extensie riskbased assessment of vendetke intrusive supplier auditsto make

sure we understood what the industrial base c¢cor

31 For more on the DPA in the context of the COVID (coronavirus) situation, sS&RS Report R4376The Defense
Production Act of 1950: History,uthorities, and Considerations for Congrebg Michael H. Cecire and Heidi M.
PetersandCRS Insight IN11231The Defense Production Act (DPA) and COMB: Key Authorities and Policy
Considerationsby Michael H. Cecire and Heidi M. Peters
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quality. We have instituted that across with carriers, with submarines, across the base; have

ident i fied where those risks are” and are seeking
include working across all submarine and aircraft carrier programs to helgoad ¢ie
suppliers’” upcoming workload, or hddlping the c¢o:

the right facilities to be successful.
Those intrusive supplier audits began in 2018. Due to the CQ¥Ipandemic, though,

>

“because of the environment we’re in and our 11in
resources like [Defense Contractivgement Agency] thatare onsiteto help us with that,

we’ve used that. Some of that has been some des
review virtually the supply base and work with
backup again, startingwvit ually ... and remote resources, and t

2

again as we move forward here.

The audit teams include about 10 to 12 people and represent communities including

engineering, quality assurance, program management, purchasing and morey and the

include groups like DCMA, the Supervisor of Shipbuilding and prime contractor General

Dynamics Electric Boat, who may already have representatives on site with the vendor.

The teams watch employee training and performance, inspect material samplé®rand ot

handson work that wasn’t previously done, in the h
the missile tube welds.

Incidentally, Pappano said the missile tube vendors were actually amongthe hardest hit by
COVID-19 so far. Just three companies build thbes, and oreBabcock Marine in the
United Kingdom—saw a 3percent dropoff in productivity for a time due to the virus.

“Early on in the COVID thing, they were hard h
assurance] notbeing able to come to work, andesaid see a hiccup in the missile tube
production there,” Pappano s aid.

“Our initial assessment 1s, without any further
impact of about a couple of months in there for the missile tubes, in the worst cag#. So ri

now, that’s unmitigated:; that’s without doing a
when asked to quantify the delay of the pandemic.

“So t haimo nctohu pilnep a c t right now, we’ve <circled b
shipbuilder,ElectricBoat,andi t h t he mis s ile tube vendors; we’ ’r

now, prioritizing what tubes are going where, and then coming up withemmaand long
term recovery to go deal with that: is it additional resources? Is it additional support
vendors?Acoupleidf f erent options. ”

Thatcouplemont hs delay may wultimately just be a few
measures are carried out.

The admiral noted that Babcockis back up to about 90 percent of the workforce coming in
each day, which will help provide m@options for trying to get the missile tubes back on
schedule.

At the prime shipbuilderlevel, Pappano praised Electric Boat for keeping the programon
track despite all the challengedoth related to the pandemic and those just stemming
from starting anew construction programand building a lead ship.

Because Columbiais considered a top priority for the Navy and the Defense Department,
“i1it has been afforded the priority to get the w
with the supply vendorghe supporting vendors that feed the material to the shipbuilders.

They’ve done a great job of mitigating any 1impa
are going to be probably other impacts to other programs, for instance the \diggsia
shipbuildingprogram. You may not be able to do it all with the workforce you have unti

we come out of the COVID 9 . That’s really where we’re going
impacts. We will drive the resources to Col i
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Pappanodter told USNI News there were no specific examples yet of resources being
pulled from Virginia to keep Columbia on track during the pandemic, but that if the
industrial base continues to see workers staying home because they are sick or to take care
of children, that would be a potential outcoffe.

A June 1, 2020, press report stated:
The Navy’ s—it$snewnugeapowered Golymbizlass submarinehas been

struckbytheCOVIBI 9 virus. Workers’ absences at a crit
construction and welding of the boat’ s missile
official said today, and the service is scrambl:i

Head of the Columbia program, Rear Adm. Scott Pappano, said during a video conference

sponsoredp t he Advanced Nuclear Weapons Alliance tod
hiccup” earlier this year wlasedBaldceckMaine han 30 perc
showed up forwork during the height ofthe COVID outbreak, leading to setbacks in the

workschedule.

o do

“There was a
t WO u

several mon
up work going forward.

interruption in our ability
t h

”»

n t
hs a “worst case scenario at
“We’re analyzing adee dpl ahPmwii gthitt inzoiwn, g vhheat t ub
then coming up with midermandlong er m recovery plans to go deal
said the Navy and industry may hire more workers and bring in more vendors to buy that

time back..

€
W

Despitethesetback,Bac o c ks wor kforce has recovered in rec
they’ re above 90% capacity” on the production 1
they re es seonclosetot-hypytbawbkrepthey wer¥ before” th

An Apr2i0l12 029 press report stated:

General Dynamics Electric Boat remains ready to start construction of the first Celumbia
class ballistic missile submarine in October, company officials announced Wednesday
[April 29].

To date, Electrric rtBuldingthesfirstpfrl2 planned Golurobias t o s t a
class boomers, along with work at the yard building the Virgifass fast attack

submarines, has not experienced significant delays due to C®IPhebe Novakovic,

the chief executive of General Dynamicddtanalysts during a Wednesday conference
discussing t kguartecfioamgabrasylts.s i r s t

“The performance was good and particula
“We’ve also increased our adv weaappodchtheo n s t

y s ol
c
planned construction date in October of i

rl
ruction
this ye:
Now, as companies take measures to protecttheir workforces from catching and spreading

COVID-19, Novakovic said the company is working to limit supply chain disruptions and

work slowdows. General Dynamics has pushed roughly $300 million to prop up its

suppliers while they deal with business disruptions caused by GC8/1D

“Since the o nlerisis, wefhavie dupporteddvl gbvernment customers
and implemented multiple safetye a s ures to keep our people as s

2Me gan Ec&QGWIeD nP,an‘demic a Barrier to Navy’s Oversight of Col
Working on Virtual Oversight OSNI News June 2, 2020.

Bpaul McRandgmi & Hit s Submasine ProgiamBreakingDefenselune 1, 2020. See also
Dan L ¢GOWIbB-19 Cfamped Columbia Tube Work, Navy Program Officer Saefense DailyJune 1, 2020.
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Novakovic said 1in a statement released before
respondin t o he COVID travel restrictions’ 1 mj
costs thr t our business.”

g t
oughbou
d

Fordiatdi onal iscussion of -the( potema vatusmnpsdct uce
execution of U.S. mili€RS yResphoirptd DRIl JIRGFgHS ,.pr ogr am
6WUXFWXUH DQGDEW SEXERN GURXQEBO DQG , VY XHKRW hRU &R QJ RHVWr k

Ri s k Dheec htmi cal Challenges

YZ>Y'Z
Independent-19f (che c@Q@QVItD leprs¢t it wotterec,hnd cal ¢ ha
alr dbadyn rienp otritee €Cloa susnbp adomgerta m e porhedl vnn g 04d @
electr®andnoafoirt, h € r r e pionrvtoeldv iinng 2f0alulstty mwe kdd ei 1t utb
sections being S%BNaivyt offofri ctihael elietnlade rbe osafitlakt demdg et sh a t
jeopardigelsoashehddalde for being ready for its fi
t he Nraeveyognizing that 1t had mnot bui+hhd BS8BNt mis s
23 mo nmahrsgionf into the schedule for( Tmainsu fiasc tiunr ipnag
why manufacturing of missile tube sections bega
of t he sTuhbemaprrionbel.e)m rwiptohra tt shdelr ywetdwd nltShs o f t hat

mar gin, but even a8t ¢ amooanbtshosr boifn gmatrhgaitn dreelmayi,n e d,
is working to regain some of the lost margin.

Technical c¢chall vamgau £cso wlfd tahteh sseh inpa. y Obneea ra rcel os e
watching’si clddlkd vsskppopul sion system, which is q

me c ha-dhi tvad s ystemvus e oitvme acetdh es¥u bNnmar i ne s

¥Ben WePmademic Isn’t Sl-Glass Supmaiine @onstrdcsiditiShltawsg April 29, 2020.

35 See, for examplelohn Grady Navy to Congress: Columbigass Submarine Program Still on Schedule with Little

Margin for Errot USNINews Mar ch 21, 2018 ; J wbdmarineP®totypeHasFiist GitthC8 1 umbi a S
The Day (N& London) May 5, 2017Anthony Capaccip Navy Sub ©verheating Motor First Glitch in $126 Billion

Systemy Bloomberg May 4, 2017. See also Government Accountability Off@é@pumbia Class Submarine[:] Overly

Optimistic Cost Estimate Will Likely Lead Budget Increase$A0-19-497, April 2019, p. 19.

%¥See, for examplBhe DWS iTNpABisitianPriority SumblesOut of theGate Defense

News August 6, 201 8; Colin Clark and Sydney J. Freedberg Jr.
Fl ags ABreakind pefense Augus't 7, 2018; Ben Werner-class®dmvy Evaluat in
Delays Caused by Mi USNI News TAbgusWe 1&, 136 18s, Tason Sher man, “S
Welding on Subs Wor king t nsidethelNavyAugust i@, 2038; Bep Wernef, De fect s, ”
““Substant-cdhisCMisvmhbil & Tube Weld Fix UBNINdwsNovemlier7$ 2 7 Mi 11 i on
2019; Megan Ec kckss Program UpphgQversightiofiVendors, Componentsto Stave Off Further

De 1 a YSINL News November 8, 201®P aul McLeary Navy Rushes To Check Contractors After Submarine

‘ De b,& Breaking Defase November 8, 2018; Dan Leone, “Welding Mistake
Bigger Probl em T hDRefensBMAKYT NI v ungphetr, 9 , 201 8; Marjorie Censer,
Takes $27 Million Char gnsidefhe NavyMavember 12¢ 2018;ulistin KRtz awmd Makory”

Shel bourne, “Navy Conduct iCd @ sNe wS ulbmsa r thside theNawNdxeinbef 0”1 u mb i a
12,2018.

See also Government Accountability Offi€@glumbia Class Submarine[:] Overly Optimistic Cdsstimate Will Likely
Lead to Budget IncreaseGAO-19-497, April 2019, pp. 120.

37 The Navy in the past has built two electddve nuclearpowered submarinesthe oneof-a-kind attack submarine
Tullibee (SSN597), which was commissioned in 1960 and degpssioned in 1988, and the ooéa-kind attack
submarine Glenard P. Lipscomb (S885) which was commissionedin 1974 and decommissioned in 1990. Those two
submarines, however, were designed many years ago, and used -elecértechnology that was défent from that in

the Columbiaclass design. The Navy in recent years has built some surface ships with -@ge&jgropulsion
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Unt il such time that the Navynciams ifde dt wa ypr ¢ @or
schedule, the program appears to be in a situat
things can go wrong, between now and 2031 for t
20F I n assessing badinos¢duanidvhe oncelcahsmasnd t hat t
progg asmt atus’sag opheprNeavyty program means that t
claimant for funding and personnel (including e
used to s&kdofeotbarmience of technical’schallenge
203 1-pfaitrrsotl date. On the other hand, -¢ctasan be n
program, like the Ilead ships 1in tnhoes tp isNbagvryam hipb
prototype, creating an inherent risk of technic
SY¢Z>e™ZE-'YZ

To help mitigate the risk of technical20hblleng
fipatrol date, the Navyadhdaist iboeneann wnamlgiimg itne iglen
designing and building the lead boat, so as to
thereby make the scheduwlAe lae sMa rbcrhi t2t7l,e 2a0Onld9 ,m ohreea
the Seapowerofs utbhceo Mmintatteee Ar med Services Commit:t
programs, Navy of ficiadicsl atsess tpirfoigerda mt,hat for the

the Navy is implementing Continuous Production on selected shipyandfactured itens

to reduce cost and schedule risk dnedp strengthen the industrial base with a focus on
critical vendors. Advance Construction activities are set to start in June 2019 at General
Dynamics Electric Boat and Huntington Ingalls Industh&svport News to proactively
manage schedule margin areduce controlling path risks for COLUMBIA.

The Navy has been working for years-—<ctlasmitigate
des’sgaldcivecsystem tdevaeapbpmentionfcnl aideegsy ttelsati ng
and validabareedweompba®®dt prototypes.

A May 8, 2019, theefel rewpiomrg states

systems, including 14 Lewis and Clark (T AKB dry cargo ships and three Zumwalt (D2G00) destroyers, but the
electricdrive technology in those shigfiough more modern than that of SSNs 597 andi88fifferent and in some
respectsless advanced than that planned for the Cohaialgiadesign. The Navy has never before built a series
productionnuclearpoweredsubmarine @ss with electriarive propulsion, and has never built a ship of any kind
(surface or submarine) using the combination of advanced elgkivietechnologies planned for the Columbiass
design.

38 For additional discussion, see, for example, Jon Harg@lumbiaClass Program Must Navigate Sea of RisK's

NationalDefense Nove mber 5, 2018; Dan Leone, “Officers Send Confli
Defense DailyFebruary 28, 2019.
¥Se e, for example, Megan Eckstein, “PEO Subs Working To Buy

USNI News November 1, 2016.

40 statement of The Honorable James F. Geurts, Assistant Secretary of the Navy for Research, Development and
Acquisition ASNNRD&A) and Vice Admiral William R. Merz, Deputy Chief of Naval Operations for Warfare Systems
(OPNAV N9) and Lieutenant General David H. Berger, Deputy Commandant, Combat Development and Integration &
Commanding General, Marine Corps Combat DevelopmentrZamad, before the Subcommittee on Seapower of the
Senate Armed Services Committee on the Department of the Navy Fiscal Year 2020 Budget Request for Shipbuilding
Programs, March 27,2019, p. 7.

411t might also be argued that while developing the eledlrice system involves overcoming certain technical

challenges, developing a mechanidale system for the Columbielass program would have involved Rot

insignificant technical challenges of its own, and in the end might have produced a system thattaoelétribe

Columbiac 1 ass’s performance requirements, which are more demanc
class.
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The Navy willhave the mostcomplete design ever and willbe well into construction when
the “official start?” o fclassbalistictmissilesubm@en on t he 1 e a

i}

occurs on Oct. 1, 2020, the service’s program ma

Capt. Jon Rucker said this week that his Columbia class of SSBNs is on a tight sehedule
not justto deliver the lead ship in time for an October 2030 first patrol, but to deliver each
subsegant ship on time for their own patrols too, as the Qitéss boomers retire in rapid
succession. But his programis managing the risks associated with the tighttimeline as best
as it can, including bumping up quite a bit of work before the constru dimsemfficialy

begins.

While October 2020 is the official start of construction, Newport News Shipbuilding wil

kick off its advance construction efforts on June 7, he said, and prime contractor General
Dynamics’ Electric Bo a andadvancetonstractbryworko i ng pr ot ot
Whereas lead ship USS Virginia (SSM4) was only 1 percent complete when its

construction officially began, USS Columbia (SSBR6) will be 11 percent complete,

Rucker said while s peakingSpaceconfdieaceNavy League’ s

“We are trying to g-iskthimptogramiso wefcantadhievethat ur ve t o de
schedule,” he s aid,-classobodmerg wotldh ketthetlatgest Co 1 u mb i a
submarines ever built in the United States.

The approximately 420 ghspecifications and requirements are completed, he said, and
the 4,100 design arrangements are about 97.5 percent complete. The Navy is already 44
percent through finalizing the 4.650 design disclosures and is on track to be 83 percent
done with the didosures at the start of construction. In comparison, USS Ohio (SSGN
726) was just 2 percent through disclosures when its construction began; USS Seawolf
(SSN575) was 4 percent complete, USS Gerald R. Ford (G8Nwas 27 percent
complete and Virginia wa43 percent complete.

Rucker called this drive to be largely done with the design disclesurbih outline not

just the design but the measurements, details about the material, how to build the
component and morean effort to save time and money and taueedrisk, since it will

avoid changes later on thatwill cost time and money.

Rucker also announced that, in support of the propeller and propulsor, which take four to

five years to build, “the first component of t h,
S0 175,000 poundslwon’t tell you whal75000pounds,fistt > m not all g
component for Columbia, on schedule.?”

The captain made clearthere is stillriskin this program, which Navy leadership regulary
acknowledges i sorityamawilsontinueiogetdlthe ftndipgit peeds,

but still remains r1risky due to the tight schedu
John Richardson told lawmakers recently that “w
Weareoncost,butjs t on cost . ?”

Rucker said in hi s —RkoypwewestihdyarerisksthatWetuhderstasd are ris ks

bl ER]

and we’re proactively managing.

Perhaps somewhat counterintuitively, the Navy is reducing some schedule risk by adding
concurrency to the prograrcrunching the amount of time between the design process
and the construction process in certain areas of the submarine where the design is simpler
and needs less time for review before construction begins.

Rucker told USNI News during his presentation thatNlhegy likes to have 52 weeks

bet ween design and construction. However, “ther
decision to reduce that down to about 30 to 40 weeks. So we reducedit, but in those areas

we are micromanaging it every day as we go throagthso we feelthat riskis perfectly

manageable. Most of t-hiewouwdtbeliefhe structuralstuffft he c omp 1l e x
it’s the basic building a deck, building a foun:«
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Pulling some ofthis construction ahead despitewhaaper looks like more concurrency
risk is what will allow the programto reach-p¢rcent completion before construction
officially starts.

“That concurrency 1s mnot what you would think t
buidingitin parallel > Rucker...made clear.

Richardsonsaid in his recenttestimony to lawmakers thathe and Navy Secretary Richard

V. Spencer “have made it very c¢clear that, 1ooki
that willinevitably arise during testing and everythimguch a complexprogram, we need

to work diligently to bffild more margin into t he

An  (bcetro 8, 2019 press report states

The U.S. Navy’ s-gegnaeraiion badlistienissiesubmarine (SSBN) the
Columbia class, is on track to sttaonstruction on time, but the programhas a tight
schedule with little margin for delay, the programmanager said.

ER]

“Our biggest risk today i1is the supplier base, s
the Columbia SSBN, speaking Oct. 8 at the digdminual TRIAD Conference in the
Washington, D.C., area.

Rucker pointed outthatwhen construction of the current Ohio class began, a supplier base
of 17,000 companies contributed to the materiel and systems for the boat. Today, the
Columbia programis pssing forward with only 3,000 suppliers.

The supply of skilled shipyard workers alsois a concern to Rucker. He noted that General
Dynamics Electric Boat, the prime contractor forthe Columbia, is increasing its workforce
to 20,000 from 17,000 workers. Bthe hiring is drawing skilled workers from naval
shipyards that routinely maintain subs and catrriers.

Rucker said that robots have beenusedin building the Common Missile Compartment for

the Columbia class and t iclassIBN.RobotRusgdinl Na vy ’s Dr ¢
welding the missile tubes to the bottomofthe hull sectiontook 44 minutes and 8 seconds,

compared with 4 days fora human worker.

Electric Boat has invested $1.8 billion in facilties to build the Columbia class and
Huntington Ingalll n dustries’ Newport News Shipbuilding d
million to $900 milion tosupper t he construction, Rucker said...

Rucker notedthat the Columbia programhas a high design maturity, with a design that wil
be 83% at construction start. Bpntrast, the Ohio design was only 2% complete at
construction start

“We make ssuutrzblwe keqpitements,” he said.

1 Z>e™ZE'YZ
June GA@2elport assessing selected major DOD we a]j
dditsonakldy t hegtoldlimgi-alhas Codumpin am:

Technology Maturity and Design Stability

The Columbia class programcontinues to monitor one critical technrelthgystern area
system, which it anticipates will reach maturity in f@id22. The Navy reports that anathe
technology it previously identified as criticah carbon dioxide removal systedas

2Me gan E cNagyt USS Golumbia Will Have Most Complete Design Ever at Official Construction, Start
USNI News May 8, 2@.9.

“Ri char d R ColuBbia Pgagram Manager: Missile Sub Still on Schedule, But Suppliers Present Biggest
Risk for Delay SeapowerOctober 8, 2019.
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matured to the pointitis no longer considered critical. In December 2017, we reported that
the nuclear reactor, integratedsdefmiteerr s ystem, pr
of criticaltechnologies, but the Navy did not identify themas such.

Navy officials reported that the nuclear reactor is mature as of late 2018 based on its

evaluation of test data, but several other technologies we previously identifigticals c

remain immature. Manufacturing challenges delayed the delivery ofthe integrated power

s ystem’”s fdepresentative nootbuby 2 yiearsafrom 2017 to 2019.The Navy

still plans to concurrently testthe motor, updateits design,andbeildthe a d s ubmar i ne ’ s
motor, then deliver the integrated power system to the shipyard in October 2022 as

scheduled despite the compressed timeframe created by this delay. Finally, the Navy does

not expect the propulsor and shafting to reach maturity urgil efe lead submarine is

delivered in fiscal year 2026, because the Navy does not plan to test all components

together in their final form, fit, and function prior to delivery. If deficiencies in these

immature technologies emerge during testing, theydooallise costly and tinietensive
designchangesandweo r k, jeopardizing the lead submarine’ s

As of September 2019, the shipbuilder had completed 100 percent of the basic and
functional design of the submarireonsistent with best préces, but risks to design
stability remain. Design stability is based on assumptions about the final form, fit, and
function of critical technologies and how those technologies will perform in a realistic
environment, which the program has not fully destoated. Further, a key tenet of the
program’s cost and schedule goals assumes that
of detail design by October 2020. Over the past year, the shipbuilder missed its monthly
detail design goals due to inefficient dgs software. Program officials report the
shipbuilderincreased its design staffin an effort to recover its schedule. However, delayed
detail designs are impacting material orders, slowing construction progress, and
jeopardizing the design completion gjoa

Production Readiness

The Navy plans to begin construction in October 2020, but already began some work

startingin December 2018. Throughits advance construction efforts the Navy believes that

the shipbuilder can achie 84enonthhcenstrucgion d s ub mar i ne
schedule. For example, the Navy has been constructing missile tubes for the common

missile compartment since 2014 to prove production capabilities. However, in 2018 and

2019 the shipbuilder found that some tubes the Navy plannedstallion the lead

submarine had weld defects. As a result, the shipbuilder will produce a replacement mis sie

tube section for the lead submarine. Navy officials report they are still assessing the cost

and schedule impacts of this change due to replaiys@nd issues with a second tube

vendor.

Software and Cybersecurity

The program involves a software development effort, but it does not track software
development as part of its cost and schedule reporting structure. According to program
officials, theydo not track costs in part because some of their software was developed by
another Navy program, and other software is reused from other ships with minor
modifications.

The program has an approved cybersecurity strategy and has completed several
cybersecuty assessments, including adversarial assessments during developmental and
operational testing. The program is scheduled to complete an evaluation for potential

cybersecurity vulnerabilities in December 2020.

Other ProgramIssues

Supplierquality andcapai t y continue to pose a risk to the
schedule. After discovering defective missile tube welds, the Navy and shipbuilder
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reviewed supplier quality assurance practices and found weld quality problems throughout
the industrial base dto increased demand fromshipbuilding programs and a reduction in
independentsupplier oversight. The Navy is increasing oversight efisigsuppliers and
investing in improving quality. At the same time, the Navy has accelerated its plans to
finalize negotiations and award the shipbuilder a contract option for the first two
submarines from October to May 2020. The Navy plans to exercise the option in eary
fiscalyear2021.

Program Office Comments

We provided a draftof this assessmentto the progffae for review and comment. The
program office provided technical comments, which we incorporated where appropriate.
The program office stated that an updated cost estimate is being finalized to inform lead
submarine funding. According to the progralme Navy recognizes that its supplier base
remains high risk and is committed to increased oversight on manufacturing issues and
readiness assessments. The program said it complies with all Navy, DOD, and statutory
requirements for managing critical tectogies, and that proving the technologies in a
relevant environment would add costs and delay building the lead subffarine.

Pricing of PtWoprolsed FY202

An o tihsestrue for Congress 1s whether the Navy has ¢
don itClod umHias s proglramhis F¥2@2standard oversigh
acquisition medégctahonst, abauytsebbdmeerr el at i on st o t he qu
whet her ’st hper iNaivnyg of t he woX &kl iwialflf elpat eplo dbiyn g hteo
abodiecs cus s eldd &xVdrDonavirus) situation, and if so

Risk of Cost Gr owt h

Overview

Anot her oversightheksdnt fostCgmpmwehsinsthe prog
CB®and &A©ad ships iidndiNgvyrsolgirmbms in many cases

more expensive to build than the Navy had estim
and GAO have concluded that there i-slassignific
progr am.

NavyYiafials, ashdvecsnstatctddeaohses,tentcllyasssince 20
progr am f{ss ttohpe pNaivoyr ity program, and that this r
t h "Wapygrspectiad, stsh ZL@O&Irflammbnl s8idf, telvaet ¢ omes at

v
0
e
pense of funding Glioorenottlhds ,Nashy pmpgrdadmof cos
ColumHiams program in a situation of finite DOD
ecution odlahse ffodbgmbmantsesgudntasabdOhotdebil ity
ograms, perhaps particularly other Navy shiphb
pact of -clhaes sCodmampnam on the affordability of
subsequentepoction of this

44 Government Accountability Officédefense AquisitionsAnnualAssessmef} Drive to Deliver Capbilities Faster
Increases Importance of Program Knowledge and Consistent Data for OverGig@t20-439, June 2020, p. 138.

45 See Congressional Budget Offic,Q $QDO\VLV Rl WKH 1DY\fV )LVFD QOstHr2018, p.6 KLSEXLOGLQ
25, including Figre 10.

46 See Government Accountability Offiddavy Shipbuilding[] Past Performance Provides Valuable Lessons for
Future Investmen}{$&A0-18-238SP, June 2018, p. 8.
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Navy Perspective

SY¢1 "—e'eZ—®Z1 72YZ+1Se1 'eZee”"—271 1 Sl Zeeel ‘S—1[V-

A January 30, 2020, Navy information paper proyv
Milestone B f£fdmsther©Oeglrumbi a he Nalveyv ehla do fa s4s3i%g nt e
its estimated procurement cost for the lead s hi
46% to its estimated average procurement cost f
means is that the Navd @adl dchkatediet bdt Mi hes et owe

chance that the prochaemehovtatpstwoudbdl Cotumbuda t
the Navy estimates. The January 30, 2020, Navy

The Milestone B Service CoPbsition establishelih] January 2017 is the most recent
analysis forthe COLUMBIA programthat updated risk estimates for Lead Ship End Cost
less Plans and the Average Follow Ship End Cost. The confidence levels associated with
the Milestone B Serviced3t Position for Lead Ship End Cost less Plans and Average
Follow Ship End Cost estimates are approximately 43% and 46% respettively.

he January 30, 2020, Navy information paper pr
estimated umiotstpr s/ me nt

Table 2. Navy Confidence Levels for Estimated Columbia -Class Unit
Procurement Costs
(dollars figures in billions of constant 2019 dollars)

Average end

Confidence End cost of lead cost of ships

level decile ship (less plans) 2-12
30% $8.1 $6.3
40% $8.4 $6.6
50% $8.7 $6.9
60% $9.0 $7.1
70% $9.3 $7.4
80% $9.6 $7.8

Source: 1DY\ LQIRUPDWLRQ SDSHU "8SGDWH RQ &RQILGHQFH /HYHOV IRU &2/80%9
January 30, 2020, received by CRS and CBO from Navy Legislative Affairs Office, February 10, 2020.

Notes: (QG FRVW RI OHDG VKLS LQFOXGHV FRVW IRU WKH VKLS:V PLVVLOH WXE|
1DY\:V UHVHDUFK DQG GHYHORSPHQW DFFRXQW

SYC1 3a7 —EZ1 ZYZ*1S@e1™+1 S¢1XVW_1 Sel[V-

Navy officials stated in May 2019 that during t
certain risk elements affecting the calculation
result,s tchenfNiadegnce 1evdladf dmcirtesascecas t o &9 i mante
Navy as odaMadgyhaattd ®# h20@ % chance that the procure

ColumHiam s boats will tamatntbdet Nawybesgimates,tha

“Navy inf or mbpdateomCopfidepoe keyelsfor COLUMBIA Lead Ship and Fol&hvip,  January 30,
2020, received by CRS and CBO from Navy Legislative Affairs Office, February 10, 2020.
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wi l 1t htaunr nw hoautt tthoe bMa viwe sess timates. Navy ¢

hat it
019 that a confidence leviesl eosft i5Mh% ei st owlhher. e t h

Nt—k
—_

BO Perspective

C
An October 2019 CBO r &y oxghi pbnu itlhdei ncgo sptr oogfr atnhse sN
foldhgwiéemphasis added):

The cost of the 12 Columbia class submarines included in the 2020 shipbuilding plan is
one of the most significant wuncertainties in t]
shipbuilding cost s ...

According to t he peathoysandtonrsfonthe firat Codumbiatwbuel ¢ o s t
be 14 percent less than that ofthe first Virginia class attack submamienprovement

that would affect costs for the entire new class of ballistic missile submarines. The Navy
anticipates lower costs pgwousand tons for the Columbia because it plans to recycle, to

the extent possible, the design, technology, and components used for the Virginia class.
Furthermore, because ballistic missile submarines like the Columbia class tendto belarger

and less deely built than attack submarines like the Virginia class, the Navy maintains

that they will be easier to build and thus less expensive per thousand tons. The Navy has
stated, however, that there is a 50 percent chance that the cost of the first Caldmbia a
subsequent ships of the class will exceed i1its es
9 percent greater than the Navy’s.

The costs oflead ships of new classes of submarines built in the 1970s and 1980s provide

little evidence that ballistic misleisubmarines are cheaper per ton to build than attack
submarines ... The first Ohio c¢class submarine was
ships of the two classes of attack submarines built during the same-péhietos

Angeles andthe Improved Los Agigs. (The design of the Improved Los Angeles included

the addition of 12 verticdhunch system cells.) In addition, the average-tmsteight

ratio ofthe first 12 or 13 ships of the class was virtually identical for the Ohio, Los Angeles,

and Improved.os Angeles classes.

Moreover, although the cost by weight of lead ships for submarines had grown
substantially by the 1990s, there was still little evidence that submarine size affected the
cost perthousand tons. Thefirst Virginia class submarine, wigistordered in 1998, cost

about the same perthousandtons as the first Seawolf submarine eventhough the Seawoff
is 20 percent larger and was built nine years earlier.

CBO estimates that purchasing the first Columbia class submarine would cost$14.0
bill ion, $700 million more than the Nawy estimate€stimating the cost ofthe lead ship
ofa class with a newdesignis particularly difficult because of uncertainty about how much
the Navy will spend on nonrecurring engineering and detailed delignding
appropriations from 2017 to 2019, CBO estimates that, all told, 12 Columbia class
submarines would cost $95 hillion (of which $90 hillion would occur between 2020
and 2036), or an average of $7.9 hillion ea¢h$700 million more per submarine than
the Naw estimates. That average is based on the $14.0 hillion estimated cost of the
lead submarine and an average costof $7.4 hillion estimatedfor thé2hrough 12
submarines. Research and development would cost between $14 hillion and $18
billion, CBO estimates.

Overall, the Navy expects a 14 percent improvementin thetoagtight ratio of the
Columbia class compared with the first 12 submarines in the Virginia class. Given the
history of submarine construction, however, CBO is less optimistic than the GBO
estimates thatthe Navywould realize a 6 percentimprovement, stemming in part fromthe

48 source: Navy briefing on Columbia class program for CRS and CBO, May 13, 2019.
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projected savings attributable to the concurrent production of the Columbia and Virginia
class submarines.

The costs for the Columbia class submarines couldwer than the Navy and CBO

project, depending on the acquisition strategy. The Navy is purchasing the submarines

through the National SeBased Deterrence Fund, whichwas established by the Carl Levin

and Howard P. “Buck?” Mc KtooActfo¥kigcalYear20l5 De f ense Aut
(P.L. 11329)) . The Congress appropriates money for th
shipbuilding account, and then DoD transfers money iredéuthd. The Navy could realize

savings fromspecial procurement authorities associated with that fund, such as the abiity

to purchase components and materials for several submarines, and possibly for other ships,

atthe same time.

Further savings could lm®nsiderable if, for example, lawmakers authorized the Navy to
use abloclbuy strategy—an approach it has used with othertypes of ships. A #logk
strategy allows the Navy to purchase a group of submarines over a specified period
(effectively loweringthe price of the ships by promising a steady stream of work for the
shipyards) and to buy components and materials for the submarines in optimal amounts
that minimize costs (known as economic order quantitiédje disadvantage of the
strategy is thaf lawmakers later decided not to build all the submarines, materials that
were purchased for the unbuilt ships might go unused. A Hloglstrategy might also

leave the Congress with less flexibility to change procurement plans orto purchase fewer
submaines if lawmakers did not approve of how the programwas progressing.

Costs for the Columbia c¢class submarines could,
CBO’ s estimates. The new SSBN would be the larg
has everbuilt. lis expected to reuse some technology and components fromthe Virginia

class submarine, butit would also include many new elements, such aslactdd drive

system, an »tern ship control system (where the rear rudders and dive planes are shaped

like an X, ratherthan a + as on the Ohio class), a new missile compartment, anda nuclear

reactor that is designed to last the entireydar service life of the submarine. One

production challenge that has already occurred on the new SSBN is that itstofigsile

required many welds to be redone, further tightening the Columbia class schedule. Such

challenges are not uncommon on lead ships, and they may indicate future difficulties. Fist

ships of a new class ofteff experience substanti:

GAOell spective
An April 2019 GAO ctbtpostpopogthm €ohbhumbliad he foll

The Navy’s $115 billion procurement cost estimat
on overly optimistic assumptions aboutthe labor hours needed to cotisrsiabmarines.

While the Navy analyzed cost risks, it did not include margin in its estimate for likely cost

overruns. The Navytold us it will continue to update its lead submarine cost estimate, but

an independent assessment of the estimate may nomygete in time to inform the

Navy’s 2021 budget request to Congress to purch
reviews, the cost estimateand, consequently, the budgenhay be unrealistic. A reliable

cost estimate is especially important for a programhis size and complexity to help

ensure that its budget is sufficientto execute the programas planned.

The Navy is using the congressionaythorized National SeBas ed Deterrence Fund to
construct the Columbia class. The Fund allows the Navy tdhpsecmaterial and start
construction early on multiple submarines prior to receiving congressional authorization
and funding for submarine construction. The Navy anticipates achieving savings through

49 Congressional Budget OfficgsQ $QDO\VLV RI WKH 2@SHipbujltingBa@Ostaberi2019, p.9-
22.
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use ofthe Fund, such as buying certain componentsaestiy bulk, but did not include

the savings in its cost estimate. The Navy may have overestimated its savings as higher
than those historically achieved by other such programs. Without an updated cost estimate
and costrisk analysis, including a reatigtg timate of savings, the fiscal year 2021 budget
requestmay not reflect funding needed to constructthe subrffarine.

CosPtl us Incentive Fee (CPIF) Contract

Anot her aspect of the i1issue of the Bidhoefitcost
use dlasstincentive fee (ChIrH)x edomwtoma atacrtattloe 1pr i
first two ships in the class. Skeptics could ar
of cost growth on t hensfulrastte ttwhoe sbhuiiplsd ebresc afurscem i
financial risk of cost growth, providing them w
could argue that whpillwes tthyep eNacvgyn thrasc tuss efdo rc olseta d
shipbuilding prtchgrsamsa,s et he MNawyp-eihn pgcbatnaetone
extending the risk of cost growth to the second
insulating builders from the risks and uncertai
shipbuilding consideration, the ’srisstkrsatiengy hoifs ¢
bringing +«HasGoldembiigan t o a high state of comple
the lead ship.

Supporters -plfusustiype valcde matsrtgauwcet tchat doing so is a
for procuring a lead ship in a Navy shipbuildin
ef fect ser véss parso ttohtey pper cagnrda mt hus presents the bt
uncersarmwmtgiarding construction costs, even with
of completion prior to starting construction. T
case, given that this is tdam tftarstadtadosdhtipucechth
47 y%Tahey could argue that builders will still
the incentive fee 1in the contract, and because
class progrdmndonkbdavedbeslele for other Navy pri
\Y

ir gcilnaisas attack submarines that these firms al:

Program Affordability and Impact on C
Shi pbuiPlrdigm g ms

Anot her iss#ontorhf£ovngfhwssd ean sk aysewoanlc teylremasr s
potential 1 mpacclta sosf ptrhoeg rtClord wonabvi dhil h abliclhee r f N2 v y
programs, including ,otphaerrt ischuilpabyudigledd mnogd npgrYdt ghrza m s
FY2035, whens tthee PNraovgyu pdlaansne Ko@tuhmpre nt yiemgs hel d
umls,t growth -thasBbe @@amlgunbani acar l ecridksofissoseh
owt h 1in ctohuel dp rroegirnafinb)otohee cpoontceenrtnisal i-enpact of t
ogram on fundingothat Wably pe ozg\realmlsa,bllencﬂcurdl

ogrEavmsmn without such cost growtmathewewe€r, thi
ncern.

Qo T 0 O
o - = =0

50 Government Accountability Offic&Solumbia Class Submarine[:] Overly Optimistic Cost Estimate Will Likely Lead
to Budget Increase$SAO-19-497, April 2019, summary page.

51The lead ship in the Ohiolass SSBN program was procured in FY1974 years before the scheduled FY2021
procurement date for the lead ship in the Colurdtgéss program.
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Starting in FY2026, whe@GoltthmdiNavybphanpetoypnrnoec
period of 10 years, thecNavy pso6¢gmamawialnltarte dq hie
FY2019 rdodgdglhly pSe7r byiclalri oinn pr’Seweceménycéinandagg,
the WNavhipbuiwdsnhbebmglgffunded at a yleeavre,] of 1 o u;
observers were concbanedpthgtamhdu FoyR@mbthe peri
could absorb as msacshhiapbthialldi nogf b uhdeg eNta,vyl eaving
avael dawlr all other Navy shipbuildNagsyprogr ams.
shipbuilding budget has been increased to an an
In a context of a shipbuildiCCplbbmiigets of roughl
requirement for roughly $7 billion per year doe
Concerns remain, tibavt vawvralill albbed wt ffotrn dtfhneg tphreorc ur e
kinds of s kkiprse.poTfrhe oMypaiatrs sFhYi2pOb2uOitlBd6i nfga Iplloawni nsgt a 1

The fiscal impact of the new SSBN begins in FY2023 with advanced procurement
[funding], and then increases in FY2026 with full annual procurements. This represents
Navy’s largest f itermbudgetsancacbdldeimpgce thefpace ofn e a r
procuring other ship typespotentially causing a drop below the steady profgeewn

elsewhere in this report.

At a March 27, 2019, hearing Derflotrmee dt hSee rSveiacpeosw e
Commi mN@aey os hi pbui,l dNanvgy porfofgircaimasl s testified tha

the COLUMBIA Class program remains the Navy’ s
programand is on track to start construction in October 2020 and deliver to pace the

retirement of our current baltis missile submarines, deploying for its first patrol in FY

2031. To better align focus and resources and ensure successful delivery of this program

to the Fleet, DON has established Program Executive Office COLUMBIA. Additional
resources a fbodgettopine wil bd tequiyet! for the Navy to fund serial

producézion of the COLUMBIA Class SSBN and maintain its planned shipbuilding

profile.

The creaiWNnonoaBalstebhde aDet e N8 BPEmned Ftulned aimending of

statute gofvemdaing thclude special emeguisition a
response t o cpoontceenrtnisa la b omp tacclttahseosf ptrhoeg rCionl uommb ifau n d
will be otdielra bNlaev yf or ogr a ms , inclRdrn nagdndaitlth e r s h
information ab®8EHQGE[ NSBDF, see

Anot her potentialp otpetntoina If oirmpraecdtal coifn gtr hvep eCaonl uommb i
funding that witlhlerbeNaawa iplraobglrea mfsoor i ncluding oth
would be to r ecdluacses tphreo gCroalm mboi as omet hing fewer t
year s , f osro nvsa,r isooumdea roebasaedr woecrasat ed or presented op

525ee U.S. NavyReportto Congress on the Annual LeRgnge Plan for Constructiorf dlaval Vessels for Fiscal

Year 2020QFigure A41 on p. 18.

53 see U.S. NavyReportto Congress on the Annual LeRgnge Plan for Construction of Naval Vessels for Fiscal

Year2020 p. 7. A similar statement apponWantsAhlterngiveleuading 7. See al s
for Columbia SSBNs to Accelerate 3%55h i p BESNI Newws "Nove mber 27, 2018; Rich Abot t ,
Separate Funding D&fense DAilyNouember 30,2618b s , ”

54 statement of The Honorable James F. Gedtssistant Secretary of the Navy for Research, Development and
Acquisition ASN(RD&A) and Vice Admiral William R. Merz, Deputy Chief of Naval Operations for Warfare Systems
(OPNAV N9) and Lieutenant General David H. Berger, Deputy Commandant, Combat Deeeloana Integration &
Commanding General, Marine Corps Combat Development Command, before the Subcommittee on Seapower of the
Senate Armed Services Committee on the Department of the Navy Fiscal Year 2020 Budget Request for Shipbuilding
Programs, March 22019, p. 6.

Congressional Research Senice 28



Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program

ce of feweAr Nolvembk2 SQIBNs CBO report on optio
get deficit, for example, pr e8beonattesd sadsn ao pct i o
uct i o°AE anrelaiseurr eC.B( rreespboprttiso nhsa vfeor reducing t he
ats aedacdo ohC B arsewproer.t s that present such o
onal arguments AoJrumen d2 Oylgla i nges poourpth kbn o wvini @ s t
ainable Defensedddaki Fgrickdb & PRMSfeanrdcambt o
report from thed€duoihgsthobh FBMAC @amme ntdo
ember 2013 reportefS8ommaogr Caepd od gnmn g mhe & ¢
cldb otadt s .

ewwhenhher a for Col ofolfaswwobudtatmpsmr dqRoulad e

pend on, among other things, assessamednts of s
ee roofl SSBNs in deterring such threats as a part
fluenced by the terms of sS%Rreadtuecg incg 1t vhcel enaurmbaerr
BNs below 12 could also r aiwled ac ogmuteisntuieo nt oa sb et
meported at both Bangor, WA, and Kilthgs Bay, G.
vsy postihaemtrireequirement for having a certain |
anslates fimrtome ao-dhlededls Pbbordaths 35 aredat h®@dmemat in

future boyl vamtfima £ ebodt g 2
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Indus-BadsalChallenges of Bwminlddi ng Both
Virg{hhaas Boats

Anot her oversight 1ipetnemdwsHaCsioenlgerheaslsl ecnognecse ronfs bt
both Cellumbi a oatcs]l aasnsd avti r g¢ ki a ubmarines ( SSNs)

particularly as -plhossurseumemar iofesVis gi ifa to prod
version o-f]tka ghiertghianti ai ncorpe®shapescaniaddcal dad
Virginia Payl o%0d sMordvuelres (hVaPvM) .e x pres s eds concer n

capacity for buathdi Vigrl gbsasahtasC owliutnhboivat encounter ir
onpt her production problems in one or both of th
submarine construction industrial bas-e to execu
equippeed |l ¥isrsginmoiaat s -ehdseoenbo@ob el i byecciagh theaamwed by
recent rtreports of ¢ hal lceonngsetsr ufcatcieodn bsyh itphyea rtdwso (s
HI I/ NNS) , as well as submarine component suppli
for Vet gsnidoat sclaass st hper oMy sr igtminoims over time fr on

55 Congressional Budget Offic@ptions for Reducing the Deficit: 2014 to 2Q2Bvember 2013, pp. 669.

56 see, for example, Congressional Budget OffiRethinking the Trident Forgeluly 1993, 78 pp.; and Congressional
Budget Office,BudgetOptions March 2000, p. 62.

57 Debt, Deficits, and Defense, A Way Forward[:] Report of the Sustainable Defense TaskFoeed 1, 2010, pp.
19-20.

58 Benjamin H. Friedman and Christopher Preble, Budgetary Savings from Military Restraint, Washington, Cato
Institute, September 23, 2010 (Policy Analysis No. 667), p. 8.

6WUDWHJILF $JLOLW\ 6WURQJ 1DWLRQDO 'HIHQ¥HHsdR Waghi@an) h@ ZOREDO DQG )L\
p.29. (Sponsored by the Peter G. Peterson Foundation, Prepared by Stepsemt@r 2013.)

60 For further discussion, s€RS Report RL33640).S. Strategic Nuclear Forces: Background, Developments, and
Issuesby Amy F. Woolf

61 For more on the VPM, s@@RS Report RL32418Javy Virginia (SSN74) Class Attack Submarine Procurement:
Background and Issues for Congrelg Ronald O'Rourke
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t wo e g'UMiargcilnaisas boats pequypprdt dBRiwtse RMa ly e a r .
oversight questions for Congress include the fo

e Do the Navy and the s ubmar incea pbauciiltdye rosf a gr e e
the industrial bas eCotloumbnMaprogcita sdar i ous poten
wor kloads ?

e What steps are the Navy, the submarine build
taking to bring the capacity of the industri
desired submarine procurement rates? What ar
portion of these costs will be borne by the

Regarding the second ebrul7,et2 @plodintpracbsosver,emo N v

The Navy and submarine buildeBgneral Dynamics Electric Boat and Newport News
Shipbuilding are executing a recovery plan to get Block IV Virgaiéss submarine
production backon track, after the last five submarines in Block lll delivered late.

The Virginiaclass program had previsly been held up as a model of efficient
procurement, as the boats were deliveringost and orschedule—or at times beating
cost and scheduleand former Navy Secretary Ray Mabus grewto joke aboutthe program
as having a punebard rewards programto g subs for the price of nine. Delivery times

also dropped from 84 months to 72 and then to 66, on their way down to 60 months for
Block IV.

But as the program moved from building one a year to two a year, the subs stopped
delivering on time.

“The whauyi Iwde our submarines, there’s four super
two built at EB, two built at Newport News. Fromtheir module perspective, they have to

delivera module (one of each kind) every sixmonths. Andyou look the entire fabrication,

from the pipeshoptopffabtosubmo dul es t o modules, when you’re a
two per year, every part of that assembly line must be on cadence. At-fab, @tethe

submodule, the footprint, the people, the tools, the procedures. So whatrwedes, if

you get out of cadence in any part of that step
test. So that’s what happened,” Rear Adm. David

for submarines, said in response to a USNI News question dugngssiorandanswer

session at the Naval Submarine League’s annual s

“So the companies have put together a recovery
thing is getting backto cadence across the entire production line, from the pipe shop, pre

fab, submodules, modules and final assembly and test. Our plan has us getting back to

cadence by the end of next year,” he said.

B

62 see, for example, Government Accountability Offi€eJumbia Class Submarine[:] Overyptimistic Cost Estimate
Will Likely Lead to Budget Increaséd3A0-19-497, April2019,pp.2@2 3 ; Davi d B. Larter, “Late Is
for Virginia-C1 a s s At t Deferkse Newsa tMa,r’tch 2 0, 2019; Megan Eckstein,

“Navy
Slowing Do wn Maint enanceUSNINewy Qbamrscthr 2c6t,1 @ W,1; David B. Larter,
Seeking Savings, Shakes Up It s DdfenseNewfAprit3, Md9Anthdnyt hal At t ack
Capaccio, “U.S. Navy Sub bFi Wep d Boanb&pAggusi 1382019cPhaul y ¢
McLeary, “Weld Probl ems Spr eBrebkinDbefefsshugush 84, 28k9yDavidBub Pr ogr a m, ”
Larter, “Questions About US Navy At t ack DeferisdNelvgAugyst a m Linger
16, 2019; Emma Watkins, “ Wi I-Tub & e P UNabidnal MaterésyAudhist 3% Have a Mi s
201 9; David B. Larter, “As CNO Richar dsDbefens®NewsAugusts , US Subma

22,2019; David B. Lakt r AfteralLeadershigghakeup at General DynamiesMurky Future forSuibmarine
Building, ‘Defense News Oct ober 28, 2019; Rich Abot t , “Navy Says Virgin
R a t [Beferise DailyNovember 6, 2019.
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Speaking to USNI News after the event, Goggins said that Newport News Shipbuilding

had expanded its footprint at its Virginghipyard to try to keep up with the higher

workload, which woul d-uiasthéshipyardialsabgeginewolixl ¢ in t he 1
on the upcoming Columbielass ballistic missile submarine program.

“At Newport News they e angnowthekbythingis,ovérd i ti onal fo
the next yearand a half, throughthe end of next year, is getting those modules completed
on schedule,” Goggins told USNI News.

“So by the end of next year, we’re back to cade
theplmned resources to go execute module deliverie

He said metrics are in place to ensure the company is on track to meet this goal. Asked if

any significant hurdles remain, he said, “they
people, they have the fqmint, they have the tooling; they just have to go execute, which

they’re doing today.?”

Tom Plante, the director of strategic planning for Electric Boat, told USNI News during a
September visit to the Connecticut shipyard that some ofthe vendors welestorkabp

up with the faster pace of shipbuilding, either sending parts late or sending parts with
deficiencies that had to be laterripped outof modules and replaced.

“We were challenged to meet our schedules 1in BI
execution, some ofthat is ripples caused by [continuing resolutions] and funding and plus
ups,” Plante said.

“1Tf we get off that rhythm, 1if we get off that ¢
multiple ships to work through that. If you have gpply problem—non-conforming

material comes in and I’ve got to stop, I’ve gotf
got to redo things—then that all adds time and cost to construction execution by

shipbuilders.?”

Goggins said Wednesday [Novembett@t it would be important to keep the recovery
plan on track and get the Virginia production 1
overand affect the Columbia class of SSBNs.

“The key thing is getting bacre,andthaitiska dence acr os
needed to ensure the success of the Columbia pr
said.

Despite the challenge keeping up with the faster delivery schedule, Goggins said the
Virginia-class submarines have been delivering atleigdrer quality. The future Delaware
(SSN791) completed its seatrials on Oct. 10 and delivered on Oct. 25 and was the highest
quality sub delivered to date, according to the Board of Inspection and Survey (INSURV)
report, Goggins sait?.

LegislativeYA¥tivity for F

Continuing Appropriations Act, 2021 a
H. R. /®#337A5916

As of October 1, 2020, DOD and other federal go
Continuing Appropriations @&ectR, /PBRBT Sddfid Ot her Ex
October 1, 2020), a continuing resolHitRihon ( CR)

63Me gan Ec k s tSubiBuilders ‘Have Regovery Plan to Get Virginia Attack Boat deliveries Back on
S ¢ h e d USNENews November 7,2019.
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833WwhAs passed by the House and Senate on Septemb
signed into law by the President on October 1

2

6HFWLR®. R. / 3 3-7519s1 6an anomaly (i.e., special 1e,

per mits ©bhetdaphadv ye ktya&th2ll funding for the procur en

ColumHimsusd mar Wnehout this anomaly, the Navy woul

doing t hiss pbryo htihbei tGRon otny emamw isntcarretass easn di ny eparro ¢ u

quantities. The Administrationctegueaepteoedrahmabea

included in a CR-Dexteermbdeirn g2 0t2h0Or. o ulghhe miedkt of Sec't
SEC. 125.

(@) (1) Notwithstanding any other provision of this Act, the Secretary of the Navy may
enter into a contract, beginning with fiscal year 2021, for teyrement of up to two
Columbia class submarines.

(2) With respectto a contractentered into under subsection (a), the Secretary of the Navy
may use incremental funding to make payments under the contract.

(3) Any contract entered into under subsedi@rshall provide that

(A) any obligation ofthe United States to make a payment underthe contract is subjectto
the availability of appropriations forthat purpose;and

(B) total liability of the Federal Government for termination of any contractexhieno
shall be limited to the total amount of funding obligated to the contract at time of
termination.

(b) Notwithstanding sections 102 and 104, amounts made available by section 101to the
Department of Defense for “a&bdapponiondddpi ng and Con.
to the rate for operations necessary for “Ohio
an amount not to exceed $1,620,270,000.

Summary of Congr e & X2Bmumn d iAncg iRoenq wens t

TDEGDH I ow summarizes congseFMT@malli nage tricaqqm exsnt tfhoel
ColumHias s P opgaratm.®f bodgdiYtdhebMNavyi on, request.i
aut horitrye meontuasle fimecding to fufd the first two

64 For more on incremental funding, SERS Report RL3140/Hefense Procurement: Fiflunding Policy?
Background, Issues, and Options for CongrégsRonald O'Rourke and Stephen DaggettdCRS Report RL32776,
Navy Ship Procurement: Alternative Funding ApproachBackground and Optiorfer Congressby Ronald
O'Rourke
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Table 3. Congressional Action on FY20 21 Funding Request
(Millions of thenyear dollars, rounded to nearest tenth; totals may not add due to rounding)

Authorization Appropriation
Request HASC SASC Conf. HAC SAC Conf.

Department of Defense (DOD) Funding
Research and development (R&D)

PE0603570Nline 047)/Project 3219 80.1 80.1 80.1 80.1

PE0603595N (lin@52/Project 3220 317.2 317.2 317.2 306.7
Subtotal R&D 397.3 397.3 397.3 386.8
Procurement

Procurement 28915 28915 28915 2,862.2

Advance pocurement (AP) 1,123.2 1,123.2 1,298.2 1,123.2
Subtotal Procurement 4,014.7 4,014.7 4,189.7 3,985.4
TOTAL DOD Funding 4,412.0 4,4120 4,587.0 4,372.2
Department of Energy (DOE) funding
Naval Reactord Columbiaclass reactor 64.7 64.7 64.7 64.7

systems development

Source: Navy FY2@1 budget submission and committee and conference rep@kplanatory statements on
FY2®1 National Defense Authorization Act ahFY2@1 DOD Appropriations Act, and (for appropriations
figures for DOE Naval Reactors funding), committee and conference reports on theZdExtergy and Water
Developmentand Related Agenciesppropriations Act.
Not es: PE means Program Element, thatis, a research and development line item. A Program Element may
include several projectd2E0603570N/Project 3219 isthe SSBN(X) reactor plant project within the PE for
Advanced Nuclear Power SystenBE0603595N/Project 3 220 is the SeaBased Strategic Deterrent (SBSD)
Advanced Submarine System Development project within the PBHiay ReplacementHASC is House
Armed Services CommitteeSASC is Senate Armed Services CommittddAC is House Appropriations
Committee; SAC is Senate Appropriations CommitteeConf. is conference agreement. SCN is Shipbuilding and
Conversion, Navy; NSBDF is National Sgased Deterrence Fund. The procurement funding requested for
FY2018is advance procurement (AP) funding.

FY2021
Hous e
The House

6HFWLRQH. R.

Section

Ar me d
6395recommended

a3 X ported

phased installment payment > a

full
H. Rep#d 421 d6e¢ s

funding for

Submarine Suppliddevelopment

The committee recognizes that the submarine supply base lost approximately 12,000
suppliers sincethe end of the Cold War. Material provided by the submarine industrial base
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SEC. 1023. USE OF NATIONAL SEABASED DETERRENCE FUND FOR
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is planned to grow by more than 200 percent over the next 5 yearsmafe than two
decades of nurturing a fragile industrial base where 75 percent of funding for supplier
material was awarded to single or setaurce suppliers. Congress authorized and
appropriated funding ifiscal year 2019 and fiscal year 2020 and jded flexible
authoritiessupporting submarine industrial base expansion and stafiligtives. In

fiscal year 2019, the Navy identified 324 supplieregscutioncritical and has been
conducting assessments of thealth and readiness of those sugpli In the 2020
assessmenthe number of critical suppliers has grown to 350, of which 61 bage
identified as challenged to meet future demand. The commitlEves that continued
investment in supplier developmevill reduce material lead timesdimprove the abilty

ofthe submarine industrial base to meet challenging construction schedules at higher rates
of production. Therefore, the committee encourages the Secretary of the Navy to include
supplier development funding in future budget recgiestil the number of challenged
suppliers has been significantly reduced. (Pag&9)19

Senate

The Senate Ar med Ser viSc.eRse p@a3udfin@®Bue ,0 HOnR .iotns
6395recommended the funding I7ODE®©OHBe s hown in
recommended increase of $175.0 million for

“‘Submiamep pl i e’t( PsatgacRed4kSa8tr)d.i ng t his r $.c Ranmte.n dleld
236t ates :

Submarine supplier stability

SRS

The budgetrequestincluded $1.1 billion in line number 2 of Shipbuilding and Conversion,
Navy (SCN), for Columbiaclass submarine advance procurement.

The committee believes that expanding tapabilities of the secondnd thirdtier
contractors in the submarine industrial base should lead to greater industrial base stability,
cost savings, and improved efficiency as productionincreases to meet the Calasabia
construction schedule.

Therfore, the committee recommends an increase of $175.0 million in line number 2 for
Columbiaclass submarine advance procurement.

The committee directs the Secretary of the Navy to notify the congressional defense
committees, in writing, within 30 days obligating funds provided for submarine supplier
stability. The notification shall include: obligation date, contractor name or names,
location, description of the shortfallto be addressed, actions to be undertaken, desired end
state, usable end itemshe procured, period of performance, dollar amount, projected
associated savings, including business case analysis, if applicable, contract name, and
contractnumber. (Pages-20)

6HFWLR®. 4G64%eported by the committee states:

SEC. 121. CONTRACT AUTHORITY FOR COLUMBIACLASS SUBMARINE
PROGRAM.

(a) CONTRACT AUTHORITY-—The Secretary of the Navy may enter into a contract,
beginning with fiscal year 2021, for the procurementupfto two Columbieclass
submarines.

(b) INCREMENTAL FUNDING—With respect to a contract entered into under
subsection (a), the Secretary ofthe Navy may useincremental funding to make payments

underthe contract.
(c) LIABILITY. —Any contractentered intonder subsection (a) shall provide that
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(1) any obligation ofthe United States to make a payment under the contract is subjct to
the availability of appropriations for that purpose; and

(2) total liability of the Federal Government for termination oy @ontract entered into
shall be limited to the total amount of funding obligated to the contract at time of
termination.

6HFWLROQS. 4G4 % eported by (telhmp haesmmi tatdadle ds)t at e s

SEC. 1025. SENSE OF CONGRESS ON ACTIONS NECESSARY TO ACHIEVE A 355
SHIP NAVY.

It is the sense of Congress that to achieve the national policy ofthe United States to have
available, as soon as practicable, notfewer than 355 battlestupse-

(1) the Navy must be adequately resourcedto increase the size ofthe Navy in accordance
with the national policy, which includes the associated ships, aircraft, personnel,
sustainment, and munitions;

(2) across fiscal years 2021 through 2025, theaM/ should start construction on not
fewer than—

(A) 12 Arleigh Burkeclass destroyers;

(B) 10 Virginia-class submarines;

(C) 2 Columbia-class submarines

(D) 3 San Antonieclass amphibious ships;
(E) 1 LHA-class amphibious ship;

(F) 6 John LewisclasHleet oilers; and

(G) 5 guided missile frigates;

(3) new guided missile frigate construction should increase to a rate of between two and
four ships peryear once design maturity and construction readiness permit;

(4) the Columbia-class submarine program siould be funded with additions to the
Naw budget significantly above the historical average, given the critical single
national mission that these vessels will perform and the high priority of the
shipbuilding budget for implementing the National Defens&trategy,

(5) stable shipbuilding rates of construction should be maintained for each vessel class,
utilizing multi-year or block buy contract authorities when appropriate, until a deliberate
transition plan is identified; and

(6) prototyping of potentialew shipboard sub systems should be accelerated to buid
knowledge systematically, and, to the maxmum extent practicable, shipbuilding
prototyping should occur at the subsystexrel in advance of ship design.

S. Rep-23a&2Illsl®® st ates:
Submarine Construction Workforce Training Pipeline

The budget request included $9.2 million in Research, Development, Test, and Evaluation
(RDT&E), Defensewide, for PE 67210D8Z Industridase Analysis and Sustainment
Support.

The committee notes that, over the next decade, the subshipdeilding industry must
hire at least 18,000 new skilled workeoss upport the production of the Columiglass
ballistic missilesubmarine and the atinued construction of the Virginielas ssubmarine.
The submarine industry has worked closely with Staklocal governments, community
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colleges, high schools, and commuritstsed nosprofits for the past several years to
establismewtraining pipelies to support theseincreased hiring needs.

Thus far, such pipeline training programs have placed nearly @¢sf}fle in submarine

industry jobs. The committee notes that additifumadling will increase the throughput of
these pipelines arekpand themito additional States to more adequately respotigto

hiring demand.

Therefore, the committee recommends an increase of $20.0 millBBDT&E, Defense
wide, for PE 67210D8Z for increasing thebmarine construction workforce training
pipeline. (Page 124)

FY21 DOD Appr opk.iRat)i7cmnls7 Act (

Hous e

The House App
76)]7recommende
reduction of $10

and prototype i 8¢ B a2gbe7a) 1 1Tyh eo weercboundmgeentd®eOdb r e duct i
million for pCANBSoameordti diag efdoaAnfd oFantt eNeptrwosrek sS e r
early”t ¢ $uhd #BEIJeeyrtronic wat f(ahledi.thFDgndo neecd
“Photonics "@ar2lni2itdoi onnt)8)d ( Page

I d. R. a6 reported by the committee, the paragrar
Shipbuilding and Conversion, Navy (SCN) appropr

ropriatibdnRepCtdtnalitd eby HOH,RI 26020k po:
d the funding TDRBOH Fhe hroewcno mme t he
1
h

. 5 F'GMG@i[lCa mmo if oMi slsiimlee 5CQo mp a 1f tom

... Providedfuther, That funds appropriated or otherwise made available by this Act for
Columbia Class Submarine (AP) may be available for the purposes authorized by
subsections (f), (g), (h) or (i) of section 2218a of title 10, United States Code, only n
accordancewh the provisions ofthe applicable subsection.
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Appendix ASumma rBa ¥t S. PBEBNgns

This appendix provides background information o
has operated since 1959. 7TDE®Hf Asr shbansdén &he ¢
the size of U. S. SSBNs has grown over time, 1ef
SLBMs carrbiccadt .onTkacB®Ohio clasy) dhamties ammcHhLIBDMNTI(
the SLBMs carried by earlier U. S. SSBNs, and it
earlier ©IS.p8SBNE orhet Hophiaos ¥ wdé dingn s abmer ged
displacleSmem5t0 otfons , is more than twice the size
Table A-1.U.S. SSBN Classes
George Lafayette/Benj amin
Washington Ethan Allen Franklin (SSBN - Ohio (SSBN -726)
(SSBN-598) class  (SSBN-608) class 616/640) class class

Number in class 5 5 31 18/14

Fiscal years FY1958FY1959 FY1959 and FY196! FY1961FY1964 FY1974/FY1977

procured FY1991

Years in 19591985 1961-1992 19632002 1981/1984present

commission

Length 381.7 feet 410.5 feet 425 feet 560 feet

Beam 33 feet 33 feet 33 feet 42 feet

Submerged 6,700 tons 7,900 tons 8,250 tons 18,750 tons

displacement

Number of SLBM 16 16 16 24 (to be reduced

launch tubes to 20 by 2018)

Final type(s) of Polaris A3 Polaris A3 Poseidon G3/ Trident Il D-5

SLBM carried Trident | C-4

Diameter of those 54 inches 54 inches 74 inches 83inches

SLBMs

Length of those 32.3 feet 32.3 feet 34 feet 44 feet

SLBMs

Weight of each 36,000 pounds 36,000 pounds  65,000/73,000 pound: ~130,000 pounds

SLBM (pounds)

Range of SLBMs ~2,500 nm ~2,500 nm ~2,500 nm/~4,000 nm ~4,000 nm

Sources: Prepared by CRS based on datain Norman Polm&e Ships and Aircraft of the U.S., Rleeapolis,

Naval Institute Press, various editioresyd (for SSBN decommissioning dates) U.S. Naval Vessel Register.

Notes: Beam is the maximum width of a ship. For the submarines here, which have cylindrical hulls, beam is the
diameter of the hull.

The range of an SLBM can vary, depending on the numbewaigtit of nuclear warheads it carrieactual

ranges can be lesser or greater than those shown.

The George Washingtortlass boats were procured as modifications of SSNs that were already under
construction.Three of the boatswere converted into SSNs towd the ends of their lives and were

65 The larger size of the Ohiolass design also refle@growth in size over time in U.S. submarine designs due to
other reasons, such as providingincreased interior volanmeasureso quiet the submarine acoustily, soas to
make it harder to detect.
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decommissioned in 1983985 The two boats that remained SSBNs throughout their lives were
decommissioned in 1981.

All five Ethan Allerclass boats were converted into SSidsvard the ends of their livesThe boats were
decommissioned in 1983 (two boats), 1985,1991,and 1992

Two of the Lafayette/Benjamin Franktitass boats were converted into SSNs toward the ends of their lives and
were decommissioned in 1999 and 200Re 29that remained SSBNs throughout their livesre

decommissioned in 1986995 For 19 of the boats, the Poseidon-8 was the final type of SLBM carried; for the
other 12,the Trident | G4 SLBM was the final type of SLBM carried.

A total of 18 Ohio-class SSBNs were builthe first four, which enteed service in 1981984were converted

into SSGNs in 2002008.Theremaining 14 boats entered service in 19Bd97 AlthoughOhio-class SSBNs are
designed to each carry 24 SLBMs, by 2018, four SLBM launch tubes on each boat are to be deactivated, and the
number of SLBMs that can be carried by each boat consequently is to be reduceddo th@t the number of
operational launchers and warheads in the U.S. force will comply with giateiclear arms control limits
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Appendix B.U. &J K Cooperatioamdon SLE
t hee W UK SSBN

This appendix provides -UKcckgaparnat iidof toramaS i BMs oz
UKs ngexrnter ation ISSBNIL e ¢rtehdloabsusc cSeSsBiNomnd now c¢call
Dr e a d ncoluagshst S S BN.

The 'sUKfour -cVhagu a8 8BNs¢dwheachi @@l jenecd ®B3carry 16

I T-5DSLBMs. Previous c¢classes eogfenlek aStSiBoNms (5. iSmi | SalrE
The sUKus e -noafd eU.SSLLBMs on its SSBN¢tandiagecdbsment
cooperation bwttwrecicens rdent art wedl ecaprs ues t hat 1s carr
Agreement for Cooperation on the Uses of At omic
known as the Mutual Defense Agreement ). Within
agreememer,atcioon on SLBMs in particular is carrice
Agreement and a 1982 Exchange GThdw¥Natee sst ibfeitewde ei

66 Although the SLBMs on UK SSBNs are U-tBade, the nuclear warheads on the missiles are of UK design and
manufacture.

A March 18, 2010, report by the UK Parliamedthe’ s House of C
following:
During the Cold Waaperationwiththe Knited Statesaascansideredoto be at
theheartofthe[UKU. S. ] “special relationship’. This included th
Agreement, the 1963 Polaris Sales Agreement (RS49sequently amended for Trident), andthe
UK’”s use of the US nuclear t es toperatianalsoi n Nevada from 196
encompassed agreements for the United States to use bases in Britain, with the right to store
nuclear weapons, and agreemneefur two bases in Yorkshire (Fylingdales and Menwith Hill) to be
upgraded to support US missile defence plans.

In 1958, the UK and US signed the Mutual Defence Agreement (MDA). Although some of the
appendices, amendments and Memoranda of Understandimgrelassified, it is known that the
agreement provides for extensive gperation on nuclear warhead and reactor technologies, in
particular the exchange of classified information concerning nuclear weapons to improve design,
development and fabricatiompability. The agreement also provides for the transfer of nuclear
warheaerelated materials. The agreement was renewed in 2004 for another tenyears.

The other major UKUS agreement in thisfield is the 1963 Polaris Sales Agreement (P SA) which
allows theUK to acquire, support and operate the USTrident missile system. Originally signed to
allow the UK to acquire the Polaris Submarine Launched Ballistic Missile (SLBM) system in the
1960s, it was amended in 1980 to facilitate purchase of the Trident i{i8di)e and again in 1982

to authorise purchase of the more advanced Trident I (D5) in place of the C4. In return, the UK
agreed to formally assign its nuclear forcesto the defence of NAT O, except in an extreme national
emergency, under the terms of tt#62 Nassau Agreement reached between President John F.
Kennedy and Prime Minister Harold Macmillan to facilitate negotiation of the P SA.

Current nuclear coperation takes the form of leasing arrangements of around 60 Trident 1l D5

missiles fromtheUSfr t he UK’ s i nde p e mtardingcollaborationronthten t , and 1 ong
design of the W76 nuclear warhead carried on UK missiles. In 2006 it was revealed that the US and

the UK had been working jointly on a woudw ‘Reliable Repl
modernise existing W7-8tyle designs. In 2009 it emerged that simulation testing at Aldermaston

on dual axis hydrodynamics experiments had provided the US with scientific data it did not

otherwise possess on this RRW programme.

The level of ceoperaton between the two countries on highly sensitive military technology is,
according to the written submission from Ian Kearns, “ W
alliance relationship”. He quoted Admiral William Cr owe
who likenedtheUKUS nuclear relationship to that of an iceberg,
out, but beneath the water there is quite a bit of everyday business that goes on between our two

governments in a fashiond.t”haDr’ sKeuanrpnrse caeldseon tceodmmenn tt che twh

Congressional Research Senice 39



Navy Columbia (SSBN-826) Class Ballistic Missile Submarine Program

Mar c h 2‘hle0 Unhiatted States and the United Kingdom
comit ment to nuclear deterrence throfulgeh the Pol.
U.S. will continue to maintain its strong strat
fol-bawplatforms, based up®n the Polaris Sales A

The WVainrgsstalrad s SSBN was originally projected to 1
2024, but an October 2010 UK defense and secur:i
Vanguard class ships will now betexwehldede hayima i
service into the fate 2020s and early 2030s

The UK plans to 71 ecpllaascse btohaet sf owirg dViadnigautaicodo r f o u
Dr e a d ncoluagshst boats are to be equipped with 12 mis
call for each -Do%ltBMso, cwirtrhy tehieg hott Der four t ube:
The repor‘“tMasitna’tGatect hade it bnodhdtwg t-hies sruebgmairriende s
around®®Riel 6f.irst new boat 1is to be delivered by
e

previous™Ty planned.

The United States 1s assisDriagddSSBNURKRTrwigtrla mcedmn
addiodiohe tmodular Common Mihei Uai CodpStramesnti C:

UK with t k3 rnecawc PROWR bpel amB e d a 8 gSoSuBgNe t A Dec e mber 2 (
press 1 ep&trhte rset ahtaess bteheant s t r ong [ WEK] collaborat.i
Dr e a d nporuogghrta m] , particularly with regard to the
technalhadgy,hat the des ighr ecaodnnecoleupgthsts@thmledvyesd for t

propulsion plant basedgomeimanUSWbKd eatsedagchtn o bagy us in
(PWR) and modern s ecod’dTahrey U.rSo.p uNasviyo ns tsaytsetse ntsh.a t

Naval Reactors, a joint Department of Energy/Department of Navy organization
responsible for allaspects of naval nuclear propulsion, has an ongoing technicgeexchan
with the UK Ministry of Defence underthe US/UK 1958 Mutual Defence Agreement. The

personal bonds between the US/UK scientific and technical establishments were deeply rooted.

(House of Commons, Foreign Affairs Committ&éth ReporGlobal Security: UKUS Relations
March 18, 2010, paragraphs 1:335;http://mmw.publications.parliament.yxatm200910/
cmselectémfaff/114/1402.htm paragraphs 13135 are included in the section of the report
availabk athttp://www.publications.parliament.ykatm200910¢mselecémfaffl114/11406.htm)

See also “U. K. S+Arng BactEkténsionwithbie &N uSBlabal Secyrity NewswireJuly 30,
2014.

68 statement of Rear Admiral Stephen Johnson, USN, Director, Strategic Systems Programs, Before the Subcommittee
on Strategic Forces of the Senate Armed Services Committee [on] FY2011 Strategic Sylsteaimnd,7, 2010p. 6.

69 Securing Britain in an Age of Uncertainty: The Strategic Defence and Security RBviesented to Parliament by
the Prime Minister by Command of Her Majesty, October 2010, p. 39.

70 Securing Britain in an Age of Uncertainty: The&#gic Defence and Security Revi@vesented to Parliament by

the Prime Minister by Command of Her Majesty, October 20p05p3839.F o r mo r ¢ ®neadnobght UK’ s
SSBN progranas it existed prior to the October 2010 UK defense and security rei@streee Richard Scott,
“Deterrence ADQHTVIHIHQPatentber & 2009: 281.

"L Securing Britain in an Age of Uncertainty: The Strategic Defence and Security RBviesentedto Parliament by

the Prime Minister by Command of Hbtajesty, October 2010, p. 39.

2 pPWR3 means pressurized water reactor, design number 3. U.S. and UK 4paiesed submarines employ

pressurized water reactors. Earlier UK nuclpamwered submarines are powered by reactor designs that the UK

designated PWRandPWRl . For an article discussing the BWR3 plant, se
Ener gising the UK’”s N-aDQaH VN ®QWHUQrD WPLIR dDPA'41424 FH SHYLHZ

Sam LaGrone and Richard rSemtt tP,1 a“nSst rCaotnefgri-obnQtM WoelsDtyY t C hDaclt leern g e
International December 2011: 17 and 18.
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US/UK 1958 Mutual Defence Agreementis a Government to Government Atomic Energy
Act agreement that allows the exchange of naval nuclear propulsion technology between
theUS and UK.

Under this agreement, Naval Reactors is providing the UK Ministry of Defence with US

naval nuclear propulsion technology to facilitate development of the naval nuclear
propulsion plant for the UK’s nemrmarnegeneration S
The technology exchange is managed and led by the US and UK Governments, with

participation from Naval Reactors prime contractors, private nuclear capable shipbuilders,

and several suppliers. A UK based office comprised of about 40 US pers o furth

time engineering support forthe exchange, with additional support fromkey US suppliers

and other US based programpersonnel as needed.

The relationship between the US and UK under the 1958 mutual defence agreementis an
ongoing relationship arttie level of support varies depending on the nature of the support
being provided. Naval Reactors work supporting the SUCCESSOR submarine is
reimbursed by the UK Ministry of Defenég.

Uu. S. assistance to the UK on omawarlr endu cmlaenayr yperaa ps
To help jurnsp sntuaprétew etrheed BKubmar ine program, the Un
the UK a complete nuclear propulsion plant (plu
installed oan ¢ hpa Ak SEESSHN v yl apsosw enruecdl eaatrt a c k s ub mar
( SSNs ), which entered service between 1959 and
firstpoweleadr ship, t'UHdDG®RMIEKWcshu bermatreirneed s er vi c
The DecOlmbeprr e2s s 1 dhpeo rUK sitsatad s ot Hdtoking at ot he
b et wikreena d naonudg tthe Ohi o Replacement Programme. Fo
agreement has been signed off regarding the pla
respective ¥ mbat systems.
A June 24, 2016teprehses feblbowing:

The [U.S. Navy] admiral responsible for the nuclear weapons component of ballistic

missile submarines today praised the “truly uni

officers who have similar responsibilities, and said that historic cooperation would not be

affected by Thursday’s vote to have the United 1

Vice Adm. Terry Benedict, director tof the Navy’

based on a telephone exchange Thursday morning

have no c¢ o acaledBrextVoteTdrRritishexit— was a decision based

its relationship with Europe, nof with us. 1 s e-c¢
Source: Email to CRS from Navy Office of Legislative Affai
Generation U. K. Boomer s BUSNNéwghttp:finews.usnildngBecemRer 1720140 ns hi p, ”
“Sam LaGrone and Richard Scott, “Strategi-DPQAMIVIDYY Det erren
International December 2011: 19. See also Jake Walli©sSims , “Brits Keep Mum on US Involve
Nucl ear PoliticogAptil 80, 2015.
%0t t o KrBeinsehdeirc,t :“ UK Exi t From European Unji BSN N&wsn ’ t Hi nder |

June 24, 2016.
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Appendix C.Co 1 u mbliaaBrso g rGerm gi n and
Milestones

This appendix provides Chdokmdmasenipriongfr@nmma o nadn o
milestones

Program Origin and Early Milestones

Alt hough the eventu-eslanceSBNsr &ipkadeaatyh&pn@lwmg
ColumHiass @awgbamtraced more specifically to an
2006 between President Geor ge W Bush 4d4&nd UK Pr
desire to participatreviime al ipfreo geffa 8tLhBed Terxittdeenndth ¢I hl
2040s, and -gonbdunavtetiohs-SESBX¥Fodhowyn® this exchan
with an atwhea emrecwjse cotfed ret-dl @me nhtdBH< teismeo ft It ahte
woul d Iniekeedleyd eo devel op and fDCD di na 2r0elp/l abceegmenn t
om ngxner abaewdsedrat 8$BYDNhdetsdmddrets -haseddt he t e
strategi(cSBiSel¥)esrgmal the possibidbhtygpeshatilheba:
submarine.

An I nitial Capabilities Document (IB&C®DJd for a ne
approveds blyoiDDtD Requirements Oversig®tn Committ e
July 2008, DOD issued adfoaeecehHor Deaogisnaoahy pr o va f
( AOA) for the program; an acquisiti’dan decision

acquisition executive, stated the newfsystem wo
The Navy e€ohbiolsabocsdmpddigacabout this same time

The AOA reportedly bega®The AQA wammeomphlketfad] -
brief to the Office of the Secretary of Defense
was completed 1 nAOSAe pStuefnfbiecri e2nlkcOy9 .ReAni ew Let ter wa
Director, Cost Assessment & ProgefdmeEWA®DAuation

concludedddeshiagn aSHBW was the be sctl aospst iSoSnBNso.r (rFeo

" In February2007, the commander d8.S. Strategic Command (STRAT COM) commissioned a task force to support
an anticipated Underwater Launched Missile Study (ULNIB) June 8, 2007, the Secretary of the Nantyatedthe

ULMS. Six days later, the commander of STRAT COM directed that a SealEisategic Deterrent (SBSD)
capability-based assessment (CBA) be perfornieduly 2007, the task force established by the commander of
STRATCOM provided its recommendations regarding capabilities and characteristics for a new SBSD. (Source: Navy
list of key eventsrelatingto the ULMS and SBSD provided to CRS and the Congressional Budget Office (CBO) on
July 7,2008.)

0n February 14, 2008, the SBSD ICD was approved for joint
Review Board (R3B).OnApri 29, 2008, the SBSD was approved by DOD’”s Fun
proceed to DOD’s Joi n(Bour€ea Nawytist bf key evenisreBiongto the ULMEdABJ SBSD

provided to CRS and CBO on July 7, 2008.)

9 Navy briefing toCRS and CBO on the SBSD program, July 6, 2009.

80 Navy briefing to CRS and CBO on the SBSD program, July 6, 2009.

81 An August 2008 pressreport states thatthe program office, calleeBPM3 , “ was est abl i shed wit hin
mont hs. ” ( Da nStafidaUpProgram Offidééd o Manage N&xt n e r a t i dnside th8 RavyAligust
17,2008.

82« Go i n g BDelferisé RailyBepteriber 22,2008, p. 1.

83 Department oDefenseFiscal Year (FY) 202 Budget Estimatedlavy, Justification Book Volume, Regarch,
Development, Test & Evaluation, NaBydget Activity 4entry for PEO603561N, Project 3220 (PDF page 345 of 888).
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Tec
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une 26, 200sdt3s cNasynhlogtpons that were exami
ss, SSEBEHQGD[ '

p rso gMialne s t omneee tAi m @ vw & smbheerl d9 ,0 n2 ODle0c.e On Febru
Navy provided the following statement to CR
ting:

The OHIO Replacement Program achieved Milestone A and has been approved to enter
the Technology Development Phase of thepD of Defense Life Cycle Management
Systemas of Jan. 10, 2011.

This milestone comes following the endorsement of the Defense Acquisition Board (DAB),
chaired by Dr. Carter (USD for Acquisition, Technology, and Logistics) who has signed
t he pr o lgestoned’Asquisition Decision Memorandum (ADM).

The DAB endorsed replacing the current 14 Gtlass Ballistic Missile Submarines
(SSBNs) as they reachthe end of their service life with 12 Ohio Replacement Submarines,
each comprising 16, dich diamete missile tubes utilizng TRIDENT Il D5 Life
Extended missiles (initial loadout). The decision came afterthe programwas presented to
the Defense Acquisition Board (DAB) on Dec. 9, 2010.

ADM wvaliddst else cthineo 1 porggyg rDae m eallol porwesn te nSttrrya tieng yo
hnology Development Phase during which war fi
rational and affordability goals. Design, pr
tinue to ensurcasumfiftigifftat tead PHiopgipradc mr e

January 2017 Milestone B Approval

On January 4, 2017, DOD gave-cMialsess tpanoeg r Bv na. p pMid w
B approval, which permits a program ttmtenter th
(EMD) phase, is generally considered a major mi
permitting the program to transition, in effect
procurement program of recortda @AGohgnassyof,tBROI
Milestone B approbvVadsfproghemCetumbsathe follow

On 4 November 2016, Under Secretary of Defense for Acquisition, Technology and

Logistics Frank Kendall chaired the Milestone B Defense Acquisition Board, and on 4

January, 2017 signedthe acquisition decision memorandumapproving COLUMBIA Class
program’ s Milestone B and designating the progr
defense acquisition program. Milestone B also establishes the Acquisition Program

Basel ne against which the program’s performance
decision formally authorizes entry into the Engineering and Manufacturing Development

Phase of an acquisition program, permitting the transition frompreliminary desigaito det

design, using Shipbuilding and Conversion, Navy (SCN) funds. Cost estimates for this
programhavebeenrebaselined from CY2010dollars to CY2017 dollars in accordance with

DoDI 5000.02, Rev p, dated 7 January 2015.

The MS B Navy Cost Estimate for AvgiaFollow Ship End Cost (hulls12) in 2010$
using specific shipbuilding indices is $5.0 billion, a $600 milion reduction fromthe MS A
estimate, which nearly achieves the affordability target of $4.9 bilion set at MS A. To
continue costcontrol, the Mg willfocus on:

e Stable operational and technical requirements

* High design maturity at construction start

84 source: Email from Navy Office of Legislative Affairs to CRS, February 3, 2011.
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* Detailed plans to ensure manufacturing readine
synergies with other nuclear shipbuilding programs

» Aggressive costreduction actions

Affordability caps have been assigned that are consistent with current cost estimates and

reasonable margins for cost growth. Relative to Milestone A, these estimates have been

updated to adjust Base Year from 2010 to 2@l%tandard practice to match Base Year

with the year of Milestone B approval. The MS A unit cost affordability target ($4.9 billion

in CY2010$ wusing Navy indices)yonBhip&Erl a unique me
Cost,” which aX&FomMiaswreBforvard, thexaffdrdability cap for

the unit cost willbe measured by using the Average Procurement Unit Cost (APUC), which

includes all 12 hulls. The Affordability Cap of $8.0 billion in CY2017$ is based uponthe

approved APUC estimate of 8hillion plus 10%....

The Navy and industry are currently negotiating the detail design and construction
(DD&C) contract, whichis expected to award in early 2017. With negotiations continuing
on the DD&C contract, the Navy has ensured the COLUMBIA Ruogtesign effort wil
continue withoutinterruption. The Navyissued a contract modification to allow execution
of SCN for detail design on the existing R&D contract. With this modification in place,
detail design efforts that had initially planned to w#ion to the DD&C contract, will
continue on the current R&D contract to ensure continued design progress. With the
Milestone B approval and the appropriation of $773M in FY17 SCN under the second
Continuing Resolution, funding is now available to exedsetil design. In accordance
with 10 U.S.C. §2218a and the FY17 National Defense Authorization Act, the Navy
depositedthe FY17 SCN into the National Bassed Deterrence Fund (NSBDF). The first
installment of funding will be executed on the existing R&Bntract, which allows
transition into detail design and continued design progress until the award of the DD&C
contract®

85 Columbia Class MS Milestone] B, Congressional Radition, January 6, 2017, pp-4. See also Megan Eckstein,
“Col vanlba s Submarine Program Passess MilUSHNItNewvpJdanu8y4De ci si on,
2017.
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Appendix D.De s i gn o f -Cloal susmbBioaa t s

This appe naddidki tpiroonvaild ebsac k gr ound i nf o rcmaatsison
boat s

Some Key Design Features

on t

The Co-timbsadesign will reflect the following:

¢ ThCol umbiiasi chdeeasisfgPm® acar expectded ser vice
¢ Unlike -d¢lhas Ohdeoesign, which re&uhees a mi

Col umbiias celgausbsp pe dc-oWihsehi p huflaar fuel core

nuclear fuel core that 1s sufficient t o
l1ifA)t hough the Columbia class will not

1if
dlif
(

powe

need
t

will still needoawgmiadl fEei neo.nyr edn over haul

include a nuol opr rmrdl uyechaierr glliitfse . f ul I 4 2

¢ The Columbia class is -droi wee perqoup wlpseido nwittrha iann

opposed to -dhevemepgthamukbksatlihoenr tNaaviyn us ed o
submarines-drThe elys¢ctemics expected to be
t han a mndercihvaen §&cyaslt e m.

¢ The Columbia <c¢lass 18 to have SLBM launc
on the Ohio class (87ce¢inchadbesndvid hl an gt
t o acc o mnbo dSaltBeM)a. D

e The Columbia class witPbfhdsefe

e
feet oncltases Ohdadignlength of 56
Ohicol as s %design.

begamompace
0

86 Rear Admiral David Johnson, briefing to Naval Submarine League Annual Sjumpgon] Expanding Undersea
Dominance, Oct ober 23, 2014, briefing slide 19. See al
Repl ace me nt Naval Engineers JournaBeptember 2015: 896.

87As ment i on e Gurent @hioClass SSENS k ¢ ¢ dclass ats receive a midlife nuclear refueling
overhaul, called an Engineered Refueling Overhaul (ERO), which inchaiésa nuclear refuelgnand overhaul work
on the ship that is not related to the nuclear refueling.

88 U.S. Navy,Reportto Congress on Annual LoiRange Plan for Construction of Naval Vessels for FY 2011
February 2010, 5.

89 Source: Rear Admiral David Johnson, briefing to Naval Submarine League Annual Symposium [on] Expanding
Undersea Dominance, October 23, 2014, briefing slide 19. See also the spoken testimony of Admiral Kirkland Donald,
Deputy Administratofor Naval Reactos, and Director, Naval Nuclear Propulsion, National Nuclear Security
Administration, at a March 30, 2011, hearing before the Strategic Forces Subcommittee of the Senate Armed Services
Committee, as shown in the transcript of the hearing, andDaveBish#ph at Wi 11 Fol l &6 t he Ohi

n o
qui

h tu
h me @

ed d

feet, t he s

s o Wi

o Cl a

Naval Institute Proceedingdune 2012:31;ar8lam La Gr one and Richard Scott, “Strateg

Confront Co s-tDQEHH ¥ 11IDeYn g @ BéEEthipD2W/11 BLGdD Bore on electric drive ppulsion, see

CRS Report RL3062ZElectric-Drive Propulsion for U.S. Navy Ships: Background and Issues for Condmes®nald
O'Rourke

%0 Beam is the maximum width of a shiforNavy submarines, hich have cylindrical hulls, beam is the diameter of

the hull.

"Dave Bishop, “ What WilU.$. NdvallnstituteProcéedingBihei2®12:GXBiskop wa3

program manager for the Columigéass program.) See alSam LaGrone andRichaBdc ot t , “ St rat egi c
Deterrent Plans ConDQ@HKMM 10Y\s,QDéEehbhyDPOANWIRaTH. ”

2Sydney T. Freedber g, “Navy Seeks Sub Replacement Savi
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st
ashavé SLBM launch tubes

placement of 20,815 tons (as of

before 1itar gwisltl sbueb mahrei nle ever built
e The Navy “eswnmngst ¢ htathe unique demands

@ad_LBM | tubed, a sc loans st hd@ eQihugmbh i at h e

s notecathoamlghhertshbaCopl dmbign has fewer
he -Ohaos design, 14 liass sl adregmisrg mt h man tt he
ubmer ged displ aeelmenst .daeTshi egpn€ othtaesthb s a bmer ge d
1s

h

SLBM

August
icol ass ®Thei o-titmbsadesigmlasls keaedss hgn Ohi
by
of

t

Ohio

20

0
he |1
tra

[Col umHias s] bmuastts be f it ¢t edda tvei tcha ptahbei Imd site sup@n d
stealth to ensure ttheityh eefqwpwed ds #i0Pf vabpbant hroug

Overthe last five years, the Nawyorking with U.S. Strategic Command, the Joint Staff
and the Offie of the Secretary of Defendes formally examined various options to

replace the Ohio ballistic miss#eibmarines as they retire beginning in 2027. This analysis
included a variety of replacement platformoptions, including designs based on the highly
successful Virginieclass attack submarine program and the current-Clags ballistic
missile submarindn the end, the Navy elected to pursue a new design that leverages the
lessons from the Ohio, the Virginia advances in shipbuilding and improvements-in cost

efficiency.

Recently, a variety of writers have speculated thatthe required survivable detmukhce
be achieved more cost effectively with the Virgibiased option or by restarting the Ghio
class SSBN production line. Both of these ideas make sense at facevahds why
they were included among the alternatives asselssethe devil is in tk details. When

we examined the particulars, each of these options came up short in both military

effectiveness and cost efficiency.

Virginia-based SSBN designwith a Trident Il D5 missileéAn SSBN designbased ona
Virginia-class attack submarine withardediameter missile compartment was rejected
due to awide range of shortfalls. It would:

D o o rBseakihg Defenséhttp://breakingdefense.comApril 7, 2014.

98 Navy information paper on Columbizdass program dated August 11, 2014, providedto CBO and CRS on August

11,2014.
%4U.S. NavyReportto Congress on Annual Lo/angePlan for Construction of Naval Vessels for FY 2011

February 2010,p.24.e ¢ also Mi ke McCarthy, “Navy St riv iDefgnsel o
Daily, February 6, 2015: 1n an article published in June 2012, the program manager f@dlienbiaclass program
stated t hat “t he current configur a t-inch-dametér misdiestub&shaidd

foot-diamater hull, electridrive propulsion, [an] Xstern,accommodations for 155 personnel, anda common

submaine radio roontailoredto the SSBN missionDa(ve Bi shop, “ What WiUS Navalll ow
Scott ,
Confront Co s-tDQGEHY Ineatopnal Becember 2011: 15 and Ibhe X-stern is also shown in Rear

Admiral David Johnson, briefing to Naval Submarine League Annual Symposium [on] Expanding Undersea

Dominance, October 23, 2014, briefing slide 19.) The terstetn means that éwsteering and diving fins at the stern

of the ship are, when viewed from the rear, in the diagonal pattern of the letter X, rather than thearetticalzontal

pattern of a plus sign (which is referredto as a cruciform st&hg.common submarinedi® room is a standardized

(i.e., common) suite of submarine radio room equipment that is being installed on other U.S. Navy submarines.

Institute Proceedingslune 2012:3See al so Sam LaGrone and Richard
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* Not meet survivability (stealth) requirements
drive train able to quietly propela much larger ship

+ No t -seaavaiability tequirements due to longer refit times (since equipment is
packed more tightly within the hull, it requires more time to replace, repair and retest)

* Not meet availabilit slifeoverqaul@efuelingsneedes) due t o a 1 «
* Juiee alargernumber of submarines to meet the same operational requirement

* Reduce the deterrent value needed to protect
sea)

* Be more expensive than other altee@mnatives due
to work with the large missile compartment (for example, a taller sail, larger control
surfaces and more robustsupport systems)

We would be spending more money (on more ships) to deliver less deterrence (reduced at
seawarhead presence) with less isahility (platforms thatare less stealthy).

Virginia-based SSBN design with a smaller missil&ome have encouraged the
development of a new, smaller missile to go with a Virgvas ed SSBN. This would cany
forward many of the shortfalls of a Virginizased SSBN we just discussed, and add to it

a long list of newissues. Developing a new nuclear missile fromscratch with an industrial
base thatlast produced a new design more than 20 years agowould be challenging, costly
and require extensive testinge deliberately decided to extend the life of the current
missile to decouple and disk the complex (and costly) missile development program
from the new replacement submarine program. Additionally, a smaller missile means a
shorteremployment range raguy longer SSBN patrol transits. This would compromise
survivability, require more submarines at sea and ultimately weaken our deterrence
effectiveness. With significant cost, technical and schedule risks, there is little about this
option that is attraive.

Ohio-based SSBN desigisome have argued that we should pen the Ohio production

line and resume building the Ohio design SSBNs. This simply cannot be done because
there is no Ohio production line. It has long since be¢ootked and modernized buid
stateof-the-art Virginia-class SSNs using computerized designs and modular, automated
construction techniques. Is it desirable to redesign the Ohio so that a ship with its legacy
performance could be built using the new production facilities ZiNoe an Ohidased

SSBN would:

e Not provide the required quieting due to Ohio
instead of a propulsor (which is the standard for virtually allnew submarines)

e Require 14 instead ofclas2opefaBoBalavailabily r e verting
standards (incidentally creating other issues with the New START treaty limits)

e Suffer from reduced reliability and costs assc
systemcomponents

Once again, the end result woulelaessitate procuring more submarines (14) to provide
the required asea presence and each of themwould be less stealthy and less survivable
against foreseeable®2dentury threats.

The Right Answer: A new design SSBN that improves on OhidVhat has emged

from the Navy’s exhaustive analysis is an Ohio
foundation of the proven performance of the Ohio SSBN, its Trident Il D5 strategic

weapons systemand its operating cycle. To this it adds:

+ En h a n ¢ enécessarydoaphce émergisgthreats expected over its service life
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. Systems commonality with Virginia (pumps, val
enabling costsavings in design, procurement, maintenance and logistics

* Modularconstructionandusef COTS equipment consistent with t
submarines to reduce the cost of fabrication, maintenance and modernization. Total

ownership cost reduction (for example, investingin adff¢he-ship reactor core enables

providing the same ateapresence with fewer platforms).

Alt hough the Ohio replacement is a “new design,
bestlessons from50 years of underseadeterrence, fromthe Ohio, from the Virginia, from

advances in shipbuilding efficiency and mainance, and from the stern realities of

needing to provide survivable nuclear deterrence. The result ist@&kwosteffective

platform capable of smoothly transitioning from the Ohio and delivering effective 21

century undersea strategic deterrefice

16 vs. 20 SLBM Tubes

Overview

The NawWgcdes@GeghtmHiass iwdhatl 6 SLBM t uwass ame her
of s eevceirshihoendsNadg¢ t o reduce the estimased@ averag

hrough 12 tioawaNadv yp rtoagrrgacih i Icloisotn oifn ¥BYY20e1 0 doll a
bservers were conCelrmmbdiwai hchitalsdse s ugrsngather th
reate a risk that U. S. strategic nuclear force
eylonn o fully perform their deterrent r1ole. Thes

tart Treaty limiting strategic nuclear weapons
4 Trident SSBNs, each with 2s0O oonp eeraacbhl eb oSalLtB Ma rt eu
endered inoper8@bflebes fowher €oet atodHas NI py oignr atnh e

= —Wnoc o o

95 «Facts We Can Agree Upon About Design of Ohio Replacement,S3BN Na vy Li ve, accessed July 3
http://navylive.dodlive.mi201306/26factswe-canagreeuponaboutdesignof-ohio-replacemenssbn/

9% At a March 30, 2011, hearing before the Strategic Forces subcommittee of the Senate Armed Services Committee,
Admiral Kirkland Donald,Deputy Administrator for Naval Reactors and Director, Naval Nuclear Propulsion, National
Nuclear Security Administratigmhen asked for examples cost efficiencies that are being pursued in his programs,
statedhe following

il

The—t he Ohio replacement [program] has been one that we
for—for several years now. But in the name of the efficieacind one of the issues as we work

t hrough the Defense Department’ s acquisition process, W
process that Dr. [Aston] Carter [the DOD acquisition executive] headed up.

But we were challenged teto drive the cost afhat ship down, and as far as our part was

concerned, one of the key decisions that was made-ttiatt helped usin that regardwas a

decision to go from 20 missile tubes to 16 missile tubes, because what that allowed us to do was to

down ratethe-theproml si on power that wasitn’es dae ds maslol [oebrv]i otulsd vy, i
reactor that youwould need.

But what it also allowed us to do was to go back [to the use of existing components]. The size [of

the ship] fell into the envelope where we could go baicll use componentsthatwe had already

designed for the Virginia class [attack submarines] and bring those into this design, not have to do

it over again, but several of the mechanical components, to use those over again.

And it enabled us to drive the dax that propulsion plant down and rely on proven technology

t hatpusmps and valves and things like that don’t change |1

So we’re pretty comfortable putting that in ship that 1
do that.

(Source: Transcript of hearing.)
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planning a force of 12 SSBNs ecaabtho ui thls § 6t hahbhes
280. These obsenmmerstalinodiestadstolcaated with pro
deterrent forces out (Gool utmhlciaay s abe 2B 8dpl wdehot he
service. These obser ver s Caoslkuendb iwaih techl haks6s tt hlee pl n a
than 20 was fully supported within all parts of
( STRATCOM)

In response, Navy and other DOD Odlfumhbid sc kasag e
with 16 tubes rather than 20 was carefully cons
with 16 tubes will give U. S. strategic nuclear
deterrent role in the 2030s and beyond.

Testimony in 2011

At a March 1, 2011, hearing before the House Ar
Roughe a@hietfheonf Navaht©gdetheti dod] owing:

I’m very comfortable with where we're going with SSEN The decision and the
recommendation that | made wiregard to the number of tubesaunch tubes are
consistentwith the new START treaty. Theyconsistentwith the missions that | see that
ship having to perform. And eventhough it may be characterized as a cost cutting measure,
I believe it sizes the gfor the missions it will perforr.

At a March 2, 2011, heari
Services Committee, t he f

REPRESENTATIVE TURNER:

General Kehler, thank you so much for your contintrexlights and of course your
leadership. One itemthat we had a discussion onwas the triad, of lockinftte Navy

and the tube reductions of 20to 16, as contained in other hearings on the Hilltoday. | would
like yourthoughts on the reduction of tibes and what you see driving that, how you see

it affecting our strategic posture and any other thoughts you have onthat?

AIR FORCE GENERAL C. ROBERT KEHLER COMMANDER, U.S. STRATEGIC
COMMAND

Thankyou, Mr. Chairman. Well, first of all, sir, let me ghgit the—in my mind anyway,

the discussion of Trident and Ohitass replacement is really a discussion in the contex

of the need to modernize the entire triad. And
us to recognize thatthatis one pieteimportant piece, but a piece of the decision process

that we need to go through.

ng before the Strategi
ollowing exchange occu

Second, the issue ofthe number of tubes is not a simple dtakihite answer. So let me
just comment here fora minute.

First of all, the issuein my mind is the ovéralmber of tubes we wind up with at the end,
not so much as the number oftubes per submarine.

Second, the issue is, of course, we have flexibility and options with how many warheads
per missile per tube, s o t hhistmXere.another consider

Another consideration that is important to me is the overall number of boats and the
operational flexibility that we have with the overall number of boats, given that some
number will need to be in maintenance, some number will need tora@ing, et cetera.

97 Source: Transcript of hearing.
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And so those and many other factei® include a little bit of foresight here, in looking
ahead to 20 years fromnow in antisubmarine warfare environmentthatthe Navy willhave
to operatein, all ofthose bear onthe ultimate sideglagpe configuration of a folloan

to the Ohio.

At this point, Mr. Chairman, | am not overly troubled by going to 16 tubes. As | look at
this, given that we have that kind of flexibility that | just laid out; given that this s an
element ofthe triad argiven thatwe have some decision space here as we go forward to
decide on the ultimate number of submarines, nothing troubles me operationally here to
the extent that | would oppose a submarine with 16 tubes.

| understand the reasons for wanting to havé@@derstand the arguments that were made
ahead of me. But as | sit here today, giventhe totality of the discussierdahsaid, |

am not overly troubled by 16. Now, I don’t know
otherside ofthe river yet vita final decision, but at this point, | am not overly troubled
by 16%
At an April 5, 2011, hearing before the Strateg
Services Committee, the following exchange occu

REPRESENTATIVE LARSEN:

General Benedictye have had this discussion, not you and I, | am sorry. But the
subcommittee has had a discussionin the past with regards to thel&isioeplacement
program.

The new START, though, when it was negotiated, assumed a reduction from 24 missile
tubes perble to, I think, a maximum a maximum of 20.

The current configuration [for th€olumbia clasls as | understand it, would move from
24 to 16.

Can you discuss, for the subcommittee here, t he
from 24 to 16 as opposedttze max of 20?

NAVY REAR ADMIRAL TERRY BENEDICT, DIRECTOR, STRATEGIC SYSTEMS
PROGRAMS (SSP):

Sir, as part-excuse me, as part of the wark for the milestone A [review for the
Columbia class progrdmwith Dr. Carter in OSD, SSP supported the extensiviysinat
both the OSD level as well as STRATCOM’ s analys:i

Throughoutthat process, we provided, fromthe SWS [strategic weapon system] capability,
our perspective. Ultimately that was rolled up into both STRATCOM and OSD and senior
Navy leadership and iprevious testimony, the secretary of the Navy, the CNO, and
General Chilton have all expressed their confidence that the mission of the future, given
their perspectives, is they seethe environment today can be met with 16.

And so, as theacquisition attee SWS provider, we are prepared to supportthatdecision
by leadership, sir.

REPRESENTATIVE LARSEN:
Yes.

And your analysis supportsdid your analysis that fed into this, did you look at specific
numbers then?

REARD ADMIRAL BENEDICT:

98 Source: Transcript of hearing.
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At
Ser

Sir, we looked athe ability of the system, again, SSP does not look at specific targets

with...

REPRESENTATIVE LARSEN:
Right. Yes, yes, yes.

REAR ADMIRALBENEDICT:

Our input was the capability of the missile, the number-@fmey bodies and the throw
weight that we caprovide againstthose targets and based on that analysis, the leadership

decision was 16, sir.

an Apr il 6, 20
t e

1, h e
vices Commi t he

1
e, t
SENATOR SESSIORN:

a

ring
foll

bef
Owln

ore the Strateg
occu

g exchange

Admiral Benedict, according to recent press reports, the Navy rejected the
recommendations of Strategic Command to design the next generation of ballistic missie
submarines with 20 missile tubesinstead of opting for only 16 per boat.

Whatisthebasor t he Navy’s

PROGRAMS(SSP):
Yes,stSSP supported the

class prograithat Dr. Carter conducted.

decision
will that decisionimpact the overall nuclear force structure associated with the command?

NAVY REAR ADMIRAL TERRY BENEDICT, DIRECTOR, STRATEGIC SYSTEMS

Navy

anal

of 16? And 1

Al

m S

ysis, STRATCOM’
analysis, as we proceeded forward and towards the Milestone A decision(riuthmbia

Based on our input, which was the technical inpuhas-as the director of SSP, other
factors were considered, as you stated. Cost was one of them. But as the secretary, as the
CNO, and Ithink as General Kehler submitted in their testimony, that given the threats that
we see today, giventhe mission thatsee today, given the upload capability of tRg D

and given the environment as they sawtoday, all three ofthose leaders were comfortable
with the decision to proceed forward with 16 tubes, sir.

SENATOR SESSIONS:

And is that represent your judgmentd What extent were you involvedwere you

involved in that?
REAR ADMIRAL BENEDICT:

Sir, we were involved fromtechnical aspects in terms of the capability of the missile itsef,
what we can throw, our range, our capability. And based on what we undéhstand
capability of the Bb today, which will be the baseline missile for the Ohio Replacement
Program, as the director o

tion 242 Report

242 of the FY2012

% ssSp

I’ m comfortable

t10n

ember 31 dDODI1t9 s elgmitCoa unndpaesrst tpolinod tg rhaem
ludes, among other things, an

nubars of SLBM launch tubes

99 Source: Transcript of hearing.
100 5ource: Transcript of hearing.
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SEC. 242. REPORT AND COST ASSESSMENT OF OPTIONS FOR GEIASS
REPLACEMENT BALLISTIC MISSILE SUBMARINE.

(a) Report RequiredNot later than 180 days after the date of the enactment of this Act, the
Secretary ofthe Navy and the Commander of the United States Strategic Command shal
jointly submit to the congressional defense committees@trem each of the options
described in subsection (b) to replace the @fass ballistic submarine program. The
report shallinclude the following:

(1) An assessment of the procurement cost and totalffée costs associated with each
option.

(2) An sssessment of the ability for each option to meet

(A) the atsea requirements of the Commander that are in place as of the date of the
enactmentofthis Act; and

(B) any expected changes in such requirements.
(3) An assessment of the ability for each optio meet—

(A) the nuclear employmentand planning guidancein place as ofthe date of the enactment
of this Act; and

(B) any expected changes in such guidance.

(4) A description of the postulated threat and strategic environment used to inform the
selection of a final option and how each option provides flexibility for responding to
changesin the threatand strategic environment.

(b) Options Considere@he options described in this subsection to replace theddk®
ballistic submarine programeas follows:

(1) Afleet of 12 submarines with 16 missile tubes each.

(2) A fleet of 10 submarines with 20 missile tubes each.

(3) A fleet of 10 submarines with 16 missile tubes each.

(4) A fleet of eight submarines with 20 missile tubes each.

(5) Any other options the Secretary and the Commander consider appropriate.

(c) Form The report required under subsection (a) shallbe submitted in unclassified form,
but may include a classified annex.

n ( ¢ ) &sbhoavlel sbtea useusbl midtetiefde pidnr ft or m, bu't
d annex.

The report as submitted was -pagmanntyaskae fabass
summary, the text of which is as follows (under

The National Defense AuthorizatiorcA(NDAA) for Fiscal Year 2012 (FY12) directed

the Secretary of the Navy and the Commander of U.S. Strategic Command
(USSTRATCOM) to jointly submit a report to the congressional defense committees
comparing four different options for the OHIO Replacem@R)(fleet ballistic missile
submarine (SSBN) program. Our assessment considered the current operatonal
requirements and guidance. Thefour SSBN options analyzed were:

1. 12 SSBNs with 16 missile tubes each
2. 10 SSBNs with 20 missile tubes each
3. 10 SSBs with 16 missile tubes each
4. 8 SSBNs with 20 missile tubes each
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The SSBN force continues to be an integral part of our nuclear Triad and contributes to

deterrence through an assured second strike capability that is survivable, reliable, and
credible. he number of SSBNs and their combined missile tube capacity are important

factors in our flexibility to respondto changes in the threatand uncertainty in the strategic

environment.

We assessed each option against the ability to meet nuclear employrigridaning
guidance, ability to satisfy &tea requirements, flexibility to respond to future changes in
the postulated threat and strategic environment, and cost. In general, options with more
SSBNs can be adjusted downward in response to a diministezd; thowever, options

with less SSBNs are more difficult to adjust upward in responseto a growing threat.

Clearly, a smaller SSBN force would be less expensive than a larger force, but for the
reduced force options we assessed, they failto meet catrseat and nuclear employment
requirements, increase risk in force survivability, and limit flexibility in response to an
uncertain strategic futur@ur assessment is the program of record  SBNS with 16
missile tubes eacprovides the best balancip@rformance, flexibility, and cost meeting

commander’s requirements while supporting the
goals and objectives

The classified annexcontains detailed analysis that is notreleasable to th€public.

101 Report and Cost Assessment of Options for OHli@ss Replacement Ballistic Missile Submaritmclassified
Summary received from Navy Legislative Affairs Office, August 24, 2012. See also Christopher J. Castelli,
“Classified Navy Assessment On Bsdethe NayySeptember 105 2052. Pr o gr am Of
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Appendix ENa t i on8ls eSde dDet errence I
( NSBDF)

x provides additionaBashad kiFertoeurnrde n am

Creat PdLb-291 3

Sectioonf 1tOh2e2 Car |l L ¢BuichMcakKred nHoNwmarid nR.1 Def ense At
Act for FisHec K1 /PBeYa7r2 IMIGEF3l De e mb ecrr eladt,e d2 Otlhde) Nat i or
SeBased Deterrence Fund (NSBDF), a fund in the |
that 1s sepatsatre gfurl@am tstha pdarvit ding account ( whi
Shipbuilding and Conversion, Navy, or SCN, appr

AmendeRB. by 214 .3284Pnd . 9115

Section 1022 of the FY2O016 SNa6/R3oIn.a9123 fDde f ens e Aut
November 25, 2015) , Section 1023 ofSthe FY2017
293 L.-328f4 Decembpyr 28d 8€&dtion 1022 of the FY2U(
Aut horizH.tR.ofP2 8ALt-@ B € 5 De c e mb earmeln2d,e d2 01107 )U. S. C. 221
provide additional acquisition authorities for

Te x t as Amended

The tleOx tU.oSf. C. 2218a, as amended, is as follows:
§2218a. National SeBased Deterrence Fund

(a) EstablishmeniThere is established in the Treasury of the United States a fund to be
known as thé&National SeeBased Deterrence Fuhd

(b) Administration of FundT he Secretary of Defense shalladminister the Fund consistent
with the provisions of this section.

(c) Fund Purpose$l) Funds in the Fund shallbe available for obligation and expenditure
only for construction (including design of vessels), purchassaaibn, and conversion of
national sedased deterrence vessels.

(2) Funds in the Fund may not be used for a purpose or program unless the purpose or
programis authorized by law.

(d) DepositsThere shallbe depositedin the Fund all funds appropriaithe Department
of Defense for construction (including design of vessels), purchase, alteration, and
conversion of national sdased deterrence vessels.

(e) BExpiration of Funds After 5 Yearblo part of an appropriation that is deposited in the
Fund pursantto subsection (d) shallremain available for obligation more than five years
afterthe end offiscal year for which appropriated exceptto the extent specifically provided
by law.

(H Authority to Enter Into Economic Order Quantity Contrati3.TheSecretary of the

Navy may use funds deposited in the Fund to enter into contracts knéwo@®mic

order quantity contractawith private shipyards and other commercial or government
entities to achieve economic efficiencies based on production econfomiemjor
components or subsystems. The authority under this subsection extends to the procurement
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of parts, components, and systems (including weapon systems) common with and required
for other nuclear powered vessels under joint economic order quammittacts.

(2) A contract entered into under paragraph (1) shall provide that any obligation of the
United States to make a payment under the contract is subject to the availability of
appropriations for that purpose, and that total liability to the Gonembfor termination
ofany contractenteredinto shall be limited to the total amount of funding obligated at time
of termination.

(9) Authority to Begin Manufacturing and Fabrication Efforts Prior to Ship Authorization.
(1) The Secretary of the Navy mage funds deposited into the Fund to enter into contracts
foradvance construction of national dessed deterrence vessels to support achieving cost
savings through workload management, manufacturing efficiencies, or workforce stability,
or to phase fabeation activities within shipyard and manage gigb manufacturer
capacity.

(2) A contract entered into under paragraph (1) shall provide that any obligation of the
United States to make a payment under the contract is subject to the availability of
apprgriations for that purpose, and that total liability to the Government for termination
ofany contractentered into shall be limited to the total amount of funding obligated at time
of termination.

(h) Authority to Use Incremental Funding to Enter Into @acis for Certain ltemgl)

The Secretary of the Navy may use funds deposited into the Fund to enter into
incrementally funded contracts for advance procurement of high value, long lead time
items for nuclear powered vessels to better support constrsctiedules and achievecost
savings through schedule reductions and properly phased installment payments.

(2) A contract entered into under paragraph (1) shall provide that any obligation of the
United States to make a payment under the contract is $ubjdre availability of
appropriations for that purpose, and that total liability to the Government for termination
of any contract entered into shallbe limited to the total amount of funding obligated at time
of termination.

(i) Authority for MultiyearProcurement of Critical Components to Support Continuous
Production(1) To implement the continuous production of critical components, the
Secretary of the Navy may use funds deposited in the Fund, in conjunction with funds
appropriated for the procurentesf other nucleapowered vessels, to enter into one or
more multiyear contracts (including economic ordering quantity contracts), for the
procurement of critical contractfuirnished and Governmehftrnished components for
critical components of nationakabased deterrence vessels. The authority under this
subsection extends to the procurement of equivalent critical components common with and
required for other nuclegrowered vessels.

(2) In each annual budget request submitted to Congress, the ISestraltalearly identify
funds requested for critical components and the individual ships and programs for which
such funds are requested.

(3) Any contractenteredinto pursuantto paragraph (1) shall provide thatany obligation of
the United States to rka a payment under the contract is subject to the availability of
appropriations for that purpose and that the total liability to the Government for the
termination of the contract shallbe limited to the totalamount of funding obligated for the
contracas ofthe date ofthe termination.

() Budget RequestBudget requests submitted to Congress forthe Fund shall separately
identify the amount requested for programs, projects, and activities for construction
(including design of vessels), purchase, alien, and conversion of national desed
deterrence vessels.

(k) Definitions-In this section:
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(1) The term“Fund’ means the National Sé&zased Deterrence Fund established by
subsection (a).

(2) The term“national sedased deterrence vesseleans anysubmersible vessel
constructed or purchased after fiscal year 2016 that is owned, operated, or controlied by
the Department of Defense and that carries operational intercontinental ballistic missiles.

(3) The ternfcritical componeritmeans any of the faliving:
(A) A common missile compartment component.
(B) A spherical air flask.

(C) An airinduction diesel exhaustvalve.

(D) An auxiliary seawater valve.

(E) A hovering valve.

(F) A missile compensation valve.

(G) A main seawater valve.

(H) A launch tube.

() A trash disposal unit.

(J) A logistics escape trunk.

(K) A torpedotube.

(L) Aweapons shipping cradle weldment.

(M) A control surface.

(N) A launchercomponent.

(O) A propulsor.

Precedents for Funding Navy Acquisiti
Appr oporni aAtcic ount s

Prior to the establishment of the NSBDF, S ome O
of Coilcumbisa boat s ’sousthsiipdbeu itlhdei nNga vbyud get , s o as t

shipbuilding funds for othwas Naome sthi pbadddingo
arrangement

e Construct iDOnD osfe aclafttaisrhi ps waanSdi nNMaavdy auxiliar
past inwedahse National Defense SseabludgetFund ( NL
that 1is Shutpdbuddédi hg an(dS CN)n vaeprpsriocopnr,i aNtaivoyn
accoamd ,also outside the procurement title o

e Most spending for ballistic missile defense
procurlethkentact i vitiesDe ficsWisttendedetahchughdt he
develnotapnnde pr oaoc emathter t han through the rese
development and procurement accounts of the

A rationale for funding DOD sealift ships 1in th
transpor tnattiheant rmirsismaa i ly benefits services ot he
not be forced to compete for funding in a Navy
ships centsalbwtno mibes idanwy A rationalenfohefundi
Def eWisdee research and devel opment -oafcfcsouimmt is t hz
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spending among various BMD programs more visibl
BMD funding.

Potential Implications of NGOtBIDEFr on Fu
Progr ams

The NSBDF has at

l e a
program may have on

st two potent tcallasismplicatio
funding available 1in coming

e A principal apparent 1intemets dmve rfeuvant diinngg tihne
coming years for other Navy progr ams, and p a
programs othercltdan phegfemymbyaplacing und
ColumHiams program in a location within the I
from tBesMHNappuilding 'scbwdget annd gdhme Nalv.y
Referring to the fund as a nadibwmdgetf und and
appears intended to encourage a view (consis
supporters -ofasbetpEowigummeaprogram is intende

national militar ys mecidf ircatrheeerd )t htamata Nuwding
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rather thans frudng ¢th ei nNapvayr t i cul ar .

e The ac q@uitshiotriiotni es in subsections (f), (g),
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powered shipsc¢gl ssuschatasavVédr gabmédi ResFard
(C¥VN8) class aircraft carriers, by increasin
production of ship components and better opt

joint explanatory statement fo8. tWP3IEY2016
f November 25, 2015) dircdadgeui DDy dtmwo s turb anti ¢
dc 1Oahsiso replacement submarines that will 1eve
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es 1n part that
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the high cost for this unique, next generation strategic deterrent requires extraordinary

measures to ensure its affability. Further, procuring the OHO Replacement (OR), the

next generation SSBN, within the current shipbuilding plan presents an extreme challenge

to the Navy’s shipbuilding budget. To minimize
risk, the Navy proposés leverage those authorities provided by the NationaBasad

Deterrence Fund (NSBDF) in conjunction with the employment of best acquisition

practices onthis critical program....

... the Navy is continuing to identify opportunities to further acqaiséfficiency, reduce
schedule risk, and improve programaffordability. Most notably in this regard, the Navy is
currently assessing [the concept of] Continuous Production [for producing components of
Columbiaclass boats more efficiently than curreniheduled] and will keep Congress

102 3oint explanatory statemenirfH.R. 1735, p. 165 (PDF page 166 of 542). Following the veto of H.R. 1735, a
modified bill, S. 1356, was passed and enactedinto law. Except for the parts of S. 1356 that differ from H.R. 1735, the
joint explanatory statement for H.R. 1735 in effect ssras the joint explanatory statement for S. 1356.
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informed as we quantify the benefits of this and other initiatives that promise substantial
savings....

the Navy’s initial assessment is that the a
this report] will be esential to achieving the reductions to acquisition cost and schedule
risk that are so critical to success onthe OR program....

Section 1022 ofthe FY2016 NDAA authorized the use of funds in the NSBDF to enter into
contracts for EOQ [Economic Order Quaynfiurchases of materials and equipment] and
AC [advance construction activities in shipyards], and to incrementally fund contracts for
AP [advance procurement] of specific components. These authorities are essential to
successfully executing the OR acqtidsi strategy. The Navy is able to take advantage of
these authorities largely due to howits submarine shipbuilding plan is phased....

Economic Order Quantity contracts provide substantial cost savings to the Navy from
procuring materials and equipmentbilk quantities. In addition to the cost savings
typically associated with EOQ authority, the Navy has identified an opportunity to
implement EOQ procurements to achieve OR schedule efficiencies and commonality
contractactions with VCS [Virginialass sbmarine] Block V [boats]and CWN [nuclear
powered aircraft carriers]....

Advance Construction is the authority to begin [shipyard] construction [work] in fiscal
years of AP [advance procurement] budgetrequests prior to the full funding/authorization
yearofa hull. Early manufacturing activities help retire construction ris k fordifsst-kind
efforts, ease transition from design to production, and provide efficiencies in shipyard
construction workload. Advance Construction would allow the shipbuild el ¢in
critical path construction activities earlier, thus reducing risk to the OR delivery schedule....

The FY2016 NDAA allows the Navy and shipbuilders to enterinto incrementally funded
procurements forlong lead components that employ both AP arfelifuding (FF) SCN
increments. This funding approach will provide significant schedule improvements and
cost savings by maximizing the utilization of limited funding....

Maximum economic advantage can be obtained through Continuous Production. Procuring
components and systems necessary for Continuous Production lines [as opposed to
production lines that experience periods during which they are without work] would
provide opportunities for savings through manufacturing efficiencies, increased
[productionline] learning and the retention of critical production skills. In addition to
lowering costs, Continuous Production would reduce schedule risk for both the U.S. and
UK SSBN construction programs and minimize y&ayear funding spikes. To execute
Continuous Poduction, the Navy requires authority to enter into contracts to procure
contractor furnished and government furnished components and systems for OR SSBNs.

OR Missile Tube and Missile Tube Module component procurement through Continuous

Production lines &ve been identified as the most efficient and affordable procurement

strategy...Missile Tube Continuous Production could achieve an average reduction of 25

percentin Missile Tube procurementcosts across the [Columbia] Class. These savings are

comparedo [the] single shipset procurement costs [that are] included in the PB17 PoR

[the program of record reflected in the Preside:

The Navy estimates thatprocuring Missile Tube Modules in Continuous Production lines

would result in a cumulative one year schedule reduction in Missile Tube Module

manufacturing for the OR Class. This schedule reduction, on a potential critical path

assembly, would reduce ship delivery risk and increase schedule margin for follow ship

deliveries. In additiontoimproving schedule, Missile Tube Module Continuous Production

(including Strategic Weapon System (SWS) Government Furnished Equipment (GFE))

would produce savings as high as 20 percentcompared to single shipset procurement costs

includedin the PB17 PoR. Executing Continuous Production of Missile Tubes or Missie

Tube Modulesrequires4eh asing of funding from outside the
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Defense Program (FYDP) [to years that are within the FYDP] but results in significant
overall progam reductions. The Navy is evaluating additional Continuous Production
opportunities for nuclear and nouclear components with common vendors required for
VIRGINIA Class submarines and FORD Class aircraft carriers. Some examples include
spherical air flaks, hull valves, pressure hull hemi heads, bow domes, castings, and
torpedo tubes. The prerequisite to Continuous Production in each ofthese cases would be
an affirmation of design stability consistent with completion of first article testing, or its
equvalent....

The Navy’s position on the cost benefits of th
However, the Congressional Budget Office stated isi®@ D O\VLYVY RI WKH 1DY\fV )<

ShipbuildingPlan “ . .. t he Navy coul diligndoflacsper i ally s ave s
submarine by purchasing components and materials for several submarines at the same
time. ” . .. The Navy’s initial cost analysis alig

reductions fromemploying these acquisition authorities willivéner evaluated to support
the Navy’s updated OR Milestone B cost estimate

The Under Secretary of Defense for Acquisition, Technology and Logistics (USD AT&L)

approved the OR Program Acquisition Strategy on January 4, 2016. Thisstrateg

emphasizes using alternative acquisition tools and grfagferm contracting to reduce

schedule risk and lower costs in support of the

To reduce costs and help alleviate fiscal pressures, the Navy will work with Catiogress

implement granted authorities and explore the additional initiatives identified in this

report... The cost reductions from employing the granted and proposed acquisition
authorities will be further evaluBxastetd t o suppor
estimate in August 2016 These authorities are needed with the Nationalfzsad

Deterrence Fund, RDTEN [research, development, test, and evaluation, Navy], and SCN

appropriations accounts. Together, these acquisition tools will allow the Basthe

shipbuilders, toimplement the procurement strategy which willreduce total OR acquisition

costs and shorten construction schedules for a programwith no margin fof’delay.

Aut hormd nif on

Ronald O'Rourke
Specialist in Naval Atiirs

103.S. NavyReportto Congress on Ohio Replacement Acquisition Strategy and NationBbSed Deterrence
Fund AccountabilityApril 2016, with cover letters dated April 18, 2016, pg8.1
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