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

Summary

The Col(uSnPbBiRa6 ) paloggsa nprogram to desigmewand build
ballistic missile submabiwcaygrEhSaBgihgicdmoee dldace
SSBNs. The NavyCdhlavmHide ntpd otghle mNepypriority pro
The Navypwaamuse ttohacfFasstb&€oRamba FYBE021dd devel op
work on the program has been underway for sever a
funding for the bIThgr avm yphreogpaond @& dnd BFYY2200r e qu e s t

$1, 6 Mm8lli9%on in advance procSBr3mmehit of APn fasndamgh aa
devel opment funding for the program.

The Nawyw2020 budget submission est tsrhaitpe sc ltalses t o
at DI ®II11 i-wenari nda Meabhr @@olver nment Accountability
assessing selected major DOD weapon acqui
ition (devel opment plculsa spsr opcruorgerneemm ta)s coofs tJ
3

acqui si

was $103, 03b50.u2t n$ill0l3i.o0n b(ial 1l i on) in constant FY20
million (about $13.1 billion) in research and de
$89.9 billion) in procurement costs.

Issues foffoCOmgaemtbsiaas s pmaeelgutdhme foll owi ng:

e whether the Navy has accurately priced the w
ColumbHiass proggzam in FY2020

e the risk of cost growth in the program;

e the risk of toerc hfnwnedibntgetilhdits sauggwlsd 1 ead to del
idesigning and building the lead boat i1in the
scheduled initial deterrent patrol in 2031

e the potential i-mpass pfoghemCohumbnding that
avail oblherf Navy programs] dinglpthonglga m$ her s h

e potentiabasadabalrliadges o fc lbausisl dbionagt sb catnhd Co | 1
Virgcilnaisas atta(ckS Mstu)btmhae i me@me t i me .

This repor tCoflocmbsizas s oppy ¢dheMNManvy s hi pClRBSi IREipmg tpr og
RL384@®. S. Strategic Nuclear Forces: bBad®dknyr dund, |
Wo o,Hifs cus € e b umh eaas calna sesl e me n't of future U. S. stra
cont sextr addelgeiacr naur ms control agreements
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This repor tCoflocmbsieas s ogny ¢ eNanvyn g hppbgndcdh. Anot he
CRS r—-e®RoSr tRepor tU.RSL 3 3Su @l eami cForces: Background,
and LsdyedAmy—dFs c We €b £ umh raas calna sesl e ment of future
nuclear forces in the context of strategic nucl ¢

Background

U.S. Navy SSBNs in General

Mi ssion of SSBNs

ThW. S. oMaewryat es tshirbemea—srhkiuncelbavaeaw £d attack submarine
nuclpoawrered cruise missidmd hpobmaridndal (SSENx) mi s
submarineTheSSBNs) and -:i8&Ns oar ¢ hmpwatriiheatty poefr f or
peacetime andWheyidne mots sdiwmsy nuclear weapons.

The SSBNs,péemfoomtamisppidomtiraeed gic.nfol parfdemert
t hi s mi s sairoen ,a rSnfSeRINswli & thn shieddnabbalnlei stic¢c missiles |

11n the designations SSN, SSGN, and SSBN, the SS stands for submarine, N stands fepowelear (meaning the

ship is powered by a nuclear react@)stands for guided missile (such as a cruise mis8ilejands for ballistic
missile. AsNs’hoiwm DYN,t h$® 68, Navy sudmasns8sind nuclgaowered Other navies
operate nonnuclear powered submarines, which are powered by energy sources such as dies@l®ibginesr i ne ’ s
use of nuclear or nowiclear power as its energy souis@ot an indication of whether it is armed with nuclear
weapons—a nucleaipowered submarine cadack nuclear weapons, and a naolearpowered submarine can be armed
with nuclear weapons.

2For more on the Nav gRSRefr8RL3241B\awy VirgiSiaqS&N,74) Class Attack
Submarine Procurement: Background and Issues for Congdrg$3onald O'RourkeandCRS Report RS2100Ravy
Trident Sibmarine Conversion (SSGN) Program: Background and Issues for CorlgyeRenald O'Rourke

>

SThe Navy’s nonstramegrningualleaacf wehe@ omer vice’s nuclear wea
launched ballistic missiles (SLBMs)were removed fromlavy 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 nuclearmed cruise missiles at some point in the future shoulditimms warrant.

Congressional Research Service 1
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l arger,angoengmi ssiles armed with multiple nuclear

from-dliaarngeet er vertical launch tube*Thkos8Bed in t
basic mission 18 to remasm dsddenaanuséteawi ahtat
UnitedbyStaantoetsher country by demonstrating to oth
assureedtsreickeend apabilitsyys tmemnfimrg @arsruyivin g acdbudte a
nucl¢dnck.

Navy SSBINeh are sometimesbDooemficanm dme imhdgrmh ltlly
U. S. strategic nutcr itwhti, cdhe taelrsroe-bniats efldburdceed, e rozrmd t 1 n e
ball issstiilce smi( I C-BMs ¢ draahndgneg abnodmber s . At any given 1
the WNaS§§$§BNs are conducting nuclear dseterrent pat
(DOD) repor 8Nuocnl etahre P2o0slt urel Rasvsedwoa@NBReEsuary 2,
the fallowing

Ballistic missile submarines are the most survivable leg of the triad. When on patrol,
SSBNs are, at present, virtually undetectable, and there are no knowternearedible
threats to the survivability of the SSBN force. Nevertheless will continue to hedge
against the possibility that advances in-aatomarine warfare could make the SSBN force
less survivable in the futufe.

CurrentClQbhsiso SSBNs

The Navy currently-72pP9r atl elsssseliedt) SBMEisToh e( SSOMN s  ar ¢
commonly called Trident SSBNsTronirO&ddtmpMsy Tr i dent s
Thewvere procutkYl %Mmekddtyd ©¢d selrvilThyeweirne 1d%8& i gne d
and built by 'BEbmaetnl cDBoami ®s vi sion (GD/ EB) of (
PoinfTheRI were origiwyehkryseevigredites dbat were
year service | iavpepsr,o xciomastaesltypdilgopdp atwoavoadsby an

approx#mameldife nuclear refueling overhaul, call
(ERO). The nuclear refueling overhaul includes L
the ship thatnuslaaet ' 'refattdngo the

The Wweats origineghkh dasrgaldalSeBMpl DODFf or

compl yilh.gRuwsistthnat egic nud¢ i ena tf oaurrmsS LcBavh tlraouln c h  t u b
each boat have been deacofvSLlBMs theycicng ®achl
Ei ght of -ctlhaes sl 4S SOBhNso are homeported atsiBsangor, W
are homeportedcdadopstkien gFsl oBdindlai &lo,rndoesrt. Navy s hips,

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

5 This informal namés a reference to the large boom that would be made by the detonfatio/SLBM nuclear
warhead.

6 Department of Defensdluclear Posture Revie018 released February 2, 2018, pp-48t

7 A total of 18 Ohieclass SSBNs were procured in FY197%1991. The ships entered service in 19887.The first

eight boats in thelass were originally armed with Trident I4£SLBMs; the final ten were armed with larger and
morecapable TridentIE5 SLBMs. The Clinton Administration’s 1994 Nucl
recommended a strategic nuclear force for the START Il strategiear arms reduction treaty that included 14 ©hio
class SSBNs, all armed with-Bs. This recommendation prompted interest in the idea of converting the first four Ohio
class boats (SSBNs 72®29) into SSGNs, so as to make good use of the 20 yearseotipbbperational life

remaining in these four boats, and to bolster the U.S. SSN fleet. The first 4¢l@sdoats were converted into

SSGNs in 20022008, and the next four (SSBNs #383) were backfitted with 3 SLBMs in 20062005, producing

the curent force of 14 Ohielass SSBNs, all of which are armed witktb[5LBMs. For more on the SSGN conversion
program, se€RS Report RS2100Wavy Trident Submarine Conversion (SSGN) Program: Background sunels|§or
Congressby Ronald O'Rourke

Congressional Research Service 2
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ated by singédeecopwsatNdvhySEBNsrnating ¢

r rev
d crews) so as to maximize the percentage of

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

Source: U.S. Navy file photo accessed by CRS on February 24, 204patwww.navy.mithanagement/
photodbphotos/101029N-1325N-005.jpg

Thestfiaf t-htagtd OBBOEsO ) SWSiBN reaybhathsescenmdcofli€
202The remaimienghhdhwofltheir service lives at a
year therea'fttecarc,h iwnigt ht hteh deenld®  f2 4 ts service 1i

The Navy has initiated a programStSLBMfurdbish ar
about. A2 0€&0Iculmbsisa SSBNs begilmstso broapglsa de- QHWi3ol, 1 e
S5s carried byasetboang Wbl bhewe COlasmd bewrartesd

ColumHiamss boats wildl continue-Stsoume¢ 1 dr mabtdb uwi 211 4
which tiSme atrlee tld0 be replaced by a successor SLBI

Including the Ohio class, theiNaweylBa9. ober at eda
summarizing t heAspepefnoduirx cAl asses, see

U. 8JK Cooperatiomndnt fd BMsw UK SSBN

As one e xpr-ldKcsoioopne roaft ilb.nS.on nuclear weapon matte
War hldiIKsfobur Vadgwasr & SBNs, whichl@ea9ereadchecaicy
Tride#t SLBMBr,e vainodu sp cl asses of UK -&S§S8&BNsatsiom 1l arl
U. SBM®TLhe UK plans t o r ecpllaascse btohaet sf owirt hVatnhgrueaer do
Dr e a d ncoluagshgt € n e rSaStBiNOsm e a d ncoluagshst bbet eqatrpped with

missile launch tubes, but ccaurrrrye-fieti SglbBRMpldl aln st ka I I

other four tubes noflThbelUmgpraeibdbvg sSEBMrical as

8 Although the SLBMs on UK SSBNs are U-i8ade, the nuclear warheads on the missiles are of UK design and
manufacture.
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the United Iirmegdaommludgchst ,p haesg riatm has over the year
UK submarinefor oxzddims ieAnpaple ndii sxc Bs si on, s e

Submarine Construction Industrial Bas ¢

U.S. Navy submarines—Gaeme rkadi’lBth amtmrtcwo Bsolmit p yDa rvd ss
(GDHEBf Groton, CT, and Quonset PdNewpor RI, and
News Shipbuilding (HII/NNS), of Newport News, VA
shipyards in the counpowecepgabhepef bhRISEBIi bgi h dse

only, while HII/ MpMNSwearlesdo abiuriclrdasf tn uccalrerairer s and i
t ypessuroffa cRhe htiws .yards currentiy asmse ajtdiamctkl y b ui
subma%ines.

In addition to GD/EB and HII/ NNS, t hheu nsdurbemdasr 1 n e
ofupplier firms, as well as laboratories and 1 e:s
tomaterial procured fromiemppfisgubmarmsedocomhses
source supplpreopul Foonnaehpament suppliers, an a
work issthaplNewayedcanricenmfdons®Pruction program.
Much of the design amdibenrgiimee rciomg tparcttiioom d fn dtul
resident at GD/ EB. Smal l erd psoorntei oonfs tahree croenspiodneennt

Col umbliaaPrsogr am

Navsy Top Priority Program

Navy officials havB8ept a2nlblddr ohf@stiasttthd s s1 proigmaam 1
the Navygp priority program, and thaWNavshis means,
perspectivecl & he yWdddgmiduimaded, even i f that c¢comes
funding for otther Navy progr ams.

9 For more on the arrangement for jointly building Virghelass boats, s€8RS Report RL32418\avy Virginia (SSN
774) Class Attack Submarine Procurement: Background and Issues for CohgrBsmald O'Rourke

10 For more on this program, s€RS Report RS20648lavy Ford (CVN78) Class Aircraft Carrier Program:

Background and Issues for Congrelsg Ronald O'Rourkédn terms of work provided to nuclearopulsion

component suppliers, a carrier nuclear propulsion plant itpegjuivalent to five submarine propulsion plants.

11 0On September 18, 2013, Admiral Jonathan Greenert;@héaf of Naval Operations, testified that the Columbia

class program “is the top priority pr oenertalhB. NawyrChiefhe Navy.
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 Review, September 18, 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 Navy official stated the following:

2

The CNO has stated, his number one priority as the chief of Naval operations-sunstrategic

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

within our Navy, but i fwithaueshipBuiddingpaacbunt, wewee t hi ng t hat we
are committed to sustaining a two ocean national strategic deterrent that protects our homeland

from nuclear attack, from other major war aggression and also access and extended deterrent for

our allies.

(Transcript othearing. (Spoken remarks of Rear Admiral Richard Breckenridge. The other witness
at the hearing was Rear Admiral David Johnson.)

Congressional Research Service 4
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Pr ogir Na me

Until, XhkamHiass waoghmomwn as the Ohio replaceme
SSBN( Xdanplfarmode boats in the class wereorreferred to
SSBNXs

Program Origin and Milestones

Foirnf or mat@dlaumHiass s ’progr gimn an Aprmpielnds txo Ce s , s ee
Pl anned Procury memd QDulendulte

/| OEOOI Ew/ UOEUUI OI O0woUEOUDPUA

Navy plllanfsorc apGoolcuwmti imag st 1oR oractpl ace the ocurrent for
class SSBNs. In explaining the planne¢edheprocur e me
foll owing:

e Temperati onmela nSiSiBeNsboats not encwmbered by 1e
act+ome needed to meet strategic nuclear det c
a certain number of SSBNs at sea at any gi Vve:

e A t ofl Olh tcadfa s swabhsocaetdse d tthe meeqtui r ement for 10
operatibeahubeat dureianrgs tohfe tnhied ddhei oy ¢l ass 11 f
three &andesomeumweoef onpobne a bpansl at any given |
on account of being in the midst of lengthy
other extended maintenance actions.

e A totl d&latobienr)Cwh u mH ias swiblolatbe needed to meet t
requirement for 10 operation&blbmbia because
class bvdhatch will not include a nuclear refue
(abtowgears) than fnHeowmeudhadlassse fu®dhtio ( which
requi rfeo yagbaorust from contract award to delivery
ont wOol umtiaas s( rbaotahte h od¢r & 8 0 mfeot)uirmwe sl I be 1 n
the midst of omi dltihfeamad voet rehmadumddse aancyt i on s
given moment duringotl nenHnaisdsd 1F8i fyee acrysc loef. t he

The Trump AdmNmicdtenmnat PoRR)yr ¢ eReawisew (N February
t he f aolTlHewiCOgL LEMBalsA pr ogr am wiolfl 1d2e 1SiSvBeNs at omirneipn
the current OHIO fleet and is des i"¢Thheed utsoe porfo vi ¢
t he ‘“nomd funm ¢ dmtteeanc ebe v i g wapllol saigttbhtate required

21n the designation SSBN(X), the (X) meant that the design of the boat had not yet been determined.

3 For additional discussin, see “Navy Responds to Debate Over the Size o
2013, accessed July 26, 2013htip://navylive.dodlive.ntl 201305/16/navy-responddo-debateoverthe-size of-the-
ssbnrforcel and Richard Breckenridge, “SSBN Force Level Requiren

Live, July 19, 2013, accessed July 26, 201 8ttat//navylive.dodlive.mi201307/A9/ssbnrforce-levelrequirements
its-simply-a-matterof-geography/

14 Department of Defensdluclear Posture Revie018 released February 2, 2018, p. 49. A similar statement (which
differs only in saying “COLUMBcllAa spsr opgrroagnr”’a mt”a)t haeprp et ahrasn o“nC OpL.
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number o fc 1Caoslsu mbosmpbmempghntabe increased to s ome
b o a3 s

/ OEODOUEHUUI Ol OUw2ET T EUOI

ThNavy wants to procldnessthbhoaffidant FOQIO2rmhbida he sec
the remaining 10 at a rate of lmddehpesr sxcdarduflreq m-
Na wyr o jtehcattlsetald¢ boat, whiud dt broadte ) § vehed sier ol 42 @ 2

FY2N3 and the remaining 10 a3t har orvaggl FM2t0ednre per

being deli WBerictde dwmbaFhYd2 Olnder go substantial testi
havingeadyb€or nttspatirslt idet2dIl.

Under this schedule, and gtcvieans sp lbaonant esd, rtehtei rNeamveyr
t hat the SSBN fdsBcdokwdIs@RAYR2de2c8],1 nle2 tboddt doian sFY20
1in FYRY2Z036 and 10 -FbYo2a0t4sO0 ,1 na nFdY2tOh3e7n 1 ncr ease bacl
FY2041 and 12 dhaet Naivy EY2042. that the ereducti o
per ki $2A0OBY?2 0i4sl aacbcleepti n ter ms of meeting strategic

requirements, because during these years, all 11
(i.e., mone of them will be in the midst of a 1e¢
thatethe some risk in having the SSBN force drorg
mar gin for absorbing an unforeseen event that mi

lengthy maintenance action.

Thegr oj mc h 2 thu m 1lle okrl beomafitisber e 4  eldlr tbooats (providin,
omed di tmiaa igdanb sfoorrbi ng an unforeseen event that mi
unscheduled and lengbhyamaehe¢eatnog hygtabaut one
procur e memaatdsat2 st orfough 12 in the program. Unde
program would be pr ured in FY2023 rather than
be procured in FY2 rather than FY2026f hand sc
N
F

72}

avsy plan for funding the procurement of other N
Y2 0222025 .

I umbi aDeGliagsns

Co

The CotutmbsadEbsg@nei(nsceleudes 16 SLBM tubes, as op
tubes (of which 20 ar e-chaws uASIStBiNofuogrh StdhB®MsCrp 1 ounmbQ 't
desi gine wiekrBMubes t haeh aelbsa g@hiso 1 ar get acsshiagin t he Oh
in terms of subMhbe g€dtimbphdesmgaltadd kdedgihgn Ohi c
before it, will be the leadgSfwrewbumartimamadyv dnr clky
information -ohasthed&ppambiinelb

Current U. S. an dC oUlKu npbl iaan dc 1¢ 2hEksl eUaRdoncol udplihaB Nt o
usenias s il e ocerhpea rmtidedn teh es ebcat ai to nwiotfth t hef B&EBM 1 aun
same genecAasl mémdei giMe da & acoldagskst SSBNs are to each

—n

BSee, for example, Marc Selinger, “Navy MiClasst Someday Cons
S u b ma r Deferse DailyApril 12, 2018: 23.

16 Source: U.S. NavyReport to Congress on the Annual LeRgnge Plan for Construction of Naval Vessels for Fiscal

Year 2019 February 2018, Tables ABthrough A34 on p. 12.

17 Statement of Rear Adnal Stephen Johnson, USN, Director, Strategic Systems Programs, Before the Subcommittee
on Strategic Forces of the Senate Armed Services Committee [on] FY2011 Strategic Syaremd,7, 2010p. 6
which st at e sThaQHIO Réplatementpragng inclutes the development of a common missile
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ei gt SDBMs, or half the number to be carried by
the CMC wild wBrhicomhbdbWKepgwenei df the funding for
of the iICMCluding a large®portion of the initial
Figure 2. Columbia (SSBN-826) Class SSBN
Notional cutaway illustration
Source: Detail of slide2 , e n ®HIQ Replatem@nt Program System Descriptiod i n Navy briefing on

Columbiaclass progranpresented by Captain \illiam J. BrougharProgram Managesf PMS 397 (i.e., Project
Manager Shipbuilding, Office Code 397, the office forGbkimbiaclass progran), at the Sea, Air, and Space
Symposium, April 8, 2014, posted at InsideDefense.com (subscription required), April 9, 2014.

Program Cost
E@bUDUDOOwW" GUU
Estimates ofcoadt pc gacauitietnbceas ¢ ar ¢ h a ncade pdleuvse | o p me n

procurceomeaf t he |Goslsunpbricagr am include the followi

e The Nawyw2020 budget submission estimates the
thesH2p c¢class at -$¢0680P. @obl atson in then

e The NaAwg It 7 e stthiempttoetachulr e me nCo lcwmbti aof t he
class ptrogt@Mm 2 -peddidal iar ¢shemads ¢dreclprogram

and devel opment ¢ osyteaat d$oll3l.a0r shi Ifloirom itm ttahe
(research aplipdewvet emenn njb iclolsito-yoefa n$ 1t2h2e. n3
dol ¥ars.

e The Na vlyanausa royf 2 @tllile eprtacmartement cost of the
t hCcol umbiaass at $ 8 .mt b2i0 117 odno lilna rcso,n sntoat includ
billion dollars in addidiohelavestagtonnptans
procurement cost of ships 2 ¢dhebbugh 12 in th;
constant F%¥2017 dollars.

compartment that will support both the OHIO Class Replacement and the successor to the UK Vanguaid Class

18 See Government Accountability OfficBefense Acquisitions[:] Assessments of Selected WeaponaRig@BAO-

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

Weapon Programs5A0-11-233SP, March 2011, p.148;a m La Grone and Richard Scott, “Det
and UK Wait on Next Stepsfo SSBN RepJawrems nkiNay Yy MayrGle ppaCdl)i on al

19 Source: Navy briefing to CRS and CBO onthe Columtbiaa s s program, August |1
budget submission, submitted in February 2018, estimates the total procuresh@ftl@Columbialass 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 procurement cost of each Colwelbigs boatteh6 billion to $7 billion in FY2010 dollars.

(Source: U.S. NavyReport to Congress on Annual LeRginge Plan for Construction of Naval Vessels for FY 2011

February 2010, p. 20B5ollowing theColumbiaclass programs De ce mber 9, 2 OitloOrevieMi 1 est one A

, 2017. The
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e AMay 260l rnment Acc o@iQiralpiolritt saesl@dedstisel dn g(
maj or DOD weapon acdtuhiasti ttihoen epsrtoigmaatnesd sttoattael
acqui(sdietvieolnopment plowst Q@oaflowtsmhdcieasnse np ) o gr a m
as of Juel3 @B 1 Wadbow BObiS1 1 ion) in constant
FY2%®dlol 1 ar s ,$ 3,1 A 36liuld(ianbgolhltb i 9 1 i on)and research
devel opme n$t8,9 3 @nsillsl matnw8U9tb i 9 1 i on) in procur e men
costs.

The aebsotviehat asetesncmaded for -FeFThBMI shao nzgs Dt o e x
their seravwbiozu®4 1i1ives to

x| UEUDPOOWEOEwW2UxxOUUwmp. 62AKAw" OUU

TheavNy as of Jandtahrey a2v0elr7a gees tainmautael oper ation anc
each Columbia class Boat at $119 million per ye a

Nationd8B8hs®ada Deter¢t Na"BPFFund

The NatiBanaeld PDed e ¥NSBlREk) fFiusnd’si buld@RBt separate f:
Navsy shipbuilding accoumntodwnHamhaddtdgng oandhexeonst
of new. SSBBNsr Comgad ebywriig whihd4 y hheeil gigom o f
finanicnisaulllayt e hoitphbeuri | Nlaivnyg spprootgermatmisapld £ ¢ mh e h e
ColumHiass program, and to fhnrcohmeapgeotuBempntiof:
ColumHiass boats frbmdgetopndtebD ftr’'banbu dhge tNavy

In more gectthhe gttatute establliGhUnghBasddblgdamer nin
amendedthe N8SBP¥Fdditional function of acting as
special acquisition authoriatti etshret nmmtrcghistveo f he pc
ColumHiass boats anggowtthed Nhvpsnudlear aircraft
submarines). For additional bAphbgndundEinfor mat:i

Submarine Unified Build Strategy (SUBS)

The Nawyder a plan it calls the pSlusbrasabunkbd Uni fie
ColumHiams pomntly d4/GDSEBwand gHooisntg otfdstChDe/ EwBor k
parthodf plan, the Navy is also proposlmngsto adju
attack submairn nehipah ghaaamt s are joi,ff¢d ytbat 1t at

meeting (sedppendix C), DOD issued an Acquisition Decision Memorandum (ADM) that, among other things,
established a target averaggt procurement cost for boatgftough12 in the program of $4.9 billion in constant

Fy2010dollars(Chr i st opher J. Castelli, “DOD: New Nuclear Subs Wil
Inside the NavyFebruary 21,202 E1 ai ne M. uuredJsSsNueleaArmet ¥essel to Use Attaek

Submarine TolobahSeaurityoNgwswird-ebruary 24,2017 a s on Sher man, “Navy Working
Billion From Ohi o IfsidethedNavyrebeuary 28 R01BeemalsorChristopherJaG t el 1 i, “DOD

Puts “CSohsotu’l dPr essure On Mkgide the Na¢yday 8, 2041). Pr o gr a ms

21 Government Accountability OfficéVeapon Systems Annual Assessment([:] Limited Use of KnowBecgel
Practices Continues t qGADAYU3BEGSE, May2@MAOP.'123. | nvest ment s

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

23 For more on the arrangement for jointly building Virgislass boats, s6€8RS Report RL32418\avy Virginia
(SSN774) Class Attack Submarine Procurement: Background and Issues for Cofgr&smald O'Rourke
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HI T/ NNS would receive a lgregmnt sthahaes ofedcdievadr i
pa¥t

CosPtl us Incentive Fee (CPIF) Block Buy Contr .

The Navy int epnlduss tion cuesnet iav ec ofset e ®t( oC PplrFo)c ubrl eo ctkh eb ufy:
t wo shipsAiNovtvthmbz®, a2G619, press report states

The Navy will spend the next year negotiating a contract for the first two hulls in the
Columbiaclass ballistic missile submarine program, in a strategy that would get the first
two boats on contract and under construction quickly and then insetasdsylessons
learned into later ships.

Rear Adm. Scott Pappano, the program executive officer for Columbia, said last week that
the request for proposals for the first two hulls is out and that his PEO and its industry
partners were in negotiations to get atcact in place before October 2020.

“The contract mneeds to be in place in [Fiscal Ye:
rolling and meet t hat FY <27 delivery,” he said

k)

League’s annual symposium.

“Key elements of the Navy’s proposed plan include the foll.
+ GD/EB is to be thenime contractor for designing and building Columbiass boats;
» HII/NNS is to be a subcontractor for designing and building Colulaiss boats;

+ GD/EB is to build certain parts of each Columbiass boat-parts that are more or less analogous to the
parts that GD/EB builds for each Virgiridass attack submarine;

« HII/NNS is to build certain other parts of each Coluratiiss boat-parts that are more or less analogous to
the parts that HII/NNS builds for each Virginiéass attack submarine;

* GD/EBis to perform the final assembly on all 12 Colurblass boats;

» as aresult of the three previous points, the Navy estimates that GD/EB would receive an estimai@th77%
of the shipyard work building Columbigass boats, and HII/NNS would receive 22%%;

+ GD/EB is to continue as prime contractor for the Virgidi@ss program, but to help balance out projected
submarineconstruction workloads at GD/EB and HII/NNS, the division of work between the two yards for
building Virginia-class boats is to kadjusted 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 current Vioigsis division
of work (in which final assemblies are divided more or less evenly betivedwo shipyards); as a
consequence, HII/NNS would receive a greater share of the total work in building \Volgissaboats than it
would have under a continuation of the current division of work.

See Julia Ber gman, “ Con glsdamedRrime Curitraciortfor Bhib Replad@ment Af t er 1t
Pr o g rThenbay’(New London) March 29, 2016; Sydney J. Freedberg Jr .,
For E1 e c Breaking D&enget M&8r ch 29, 2016 ; Robert Mc Careef, “Newport N

Virginia-C1 ass Submar i ne Mrgiian-Rilet{Nevpert News)Marech @9y2016; Valerie Insinna,
“GD Electric Boat Chosen To Ta kDeferiseRailyMaRch 30¢2016:éBf Hughh i o Repl ac

Lessig, “Navy: More Submarine WMilthry.cOm Madrah 80, 2016; Ldee wpor t Ne ws
Huds on, “ W« lads Replacenieht Wil Be & Split Between GDEB, HIN N S Inside the NavyApril 4,
2016.SeealsRi char d R. Bur gess, “Submarine Admirals: ‘Uni fied Bu

F 1 e BeapowerJuly 8, 2016. See al®tatement of the Honorable Sean J. Stackley, Assistant Secretary of the Navy
(Research, Development and Acquisidicand Vice Admiral Joseph P. Mulloy, Deputy Chief of Naval Operations for
Integration of Capabilities and Resources, and Lieutenant General Robert S. Walsh, Deputy Commandant, Combat
Development and Integration & Commanding General, Marine Corps Comelatdpment Command, before the
Subcommittee on Seapower and Projection Forces of the House Armed Services Committee on Department of the
Navy Seapower and Projection Forces Cdfias, February 25, 2016, p. 12.

25 For more on block buy contracting, $€BS Report R4190Wultiyear Procurement (MYP) and Block Buy
Contracting in Defense Acquisition: Background and Issues for Condrg$®onald O'Rourke and Moshe Schwartz
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Asked by USNI Newsfter his presentation about the tasobmarine RFP [Request for
Proposals], Pappano said, “the thought process
as we can. It s-plusincerntigefee abntract) and the reason why we

picked two &ips was because as we work the first ship, any lessons learned on the first

ship aren’t going to roll into, there’s not going

ship as they overlap.

“So the thought process i sntract acaspluscanttact,t hose t wo
and then use lessons learned fromthattodofixedi c e contracting for hull
he continued.

Pappano added that the lead ship will inherently have more cost risk, but he believes the
Navy will be in a good spab move to a fixegorice contract by the third boat in the
production line?®

Col umbi aBsogram Funding

Tablseh oIWY¥20F Y20 undi n €o If o mcbltahses wmwdgmr attshe Na vy
FY2020 budget submission.

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

FY20  FY21  FY22  FY23  FY24
(req)  (proj)  (proj.)  (proj.)  (proj.)

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

PE0603570N/Project 3219 114.0 80.1 60.1 56.8 54.4

PE0603595N/Project 3220 419.1 313.6 196.3 171.8 187.2

Subtotal R&D funding 533.1 393.7 256.4 228.6 241.6
Procurement funding

Advance procurement (AP) 1,698.9 1,074.8 11,1365 11,7945 2,092.3

Procurement 0 2,846.4 3,05695 2,077.1 2,697.2

Subtotal procurement funding 1,698.9 3,921.2 4,196.0 3,871.5 4,789.5
TOTAL R&D and procurement 2,232.0 4,3149 44524 4,100.1 5,031.1

Department of Energy (DOE) funding

Naval Reacton$ Columbiaclass reactor systems 75.5 64.7 55.0 53.9 52.9
development

Source: Table prepared by CRS based Mavyand Department of EnerdgyY2Q20 budgetsubmissioa

Notes: PE means Program Element, that is, a research and development line item. A Program Element may
include several project®E0603570N/Project 3219 isthe SSBN(X) reactor plant project within the PE for
Advanced Nuclear Power Systen®E0603595N/Project 3220 isthe SeaBased Strategic Deterrent (SBSD)
Advanced Submarine System Development project within the P@ligy Replacement

%Me g an E cFkst 2 Golumiod SSBNs Will Have Cog®lus Contract; Remaining Subs Will Be Fixedce ”
USNI NewsNovember 13, 2019.
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I ssues for Congress

Pricing of Proposed FY2020 Work

Onessue for Congress 1is whetthke whrek Natvyi hapr apge
in GohleumHiass program in FY2020. (This is a stand
acquipriogroanms . )

Ri sk of Cost Gr owt h

Overview

Anot her oversighthskksond fostCgngpwe¢e bhdlmsdthby progrt
CBHand &MA©ad ships in Navy shipbuilding programs
more expensive thaebsutiidmsdich eanm ns i d r Noheelyo wd e tCaBiOl

and GAO have concluded tast ghewthixdatthke g@ofumb

progr am.
Navy ofsfidiisacluss,saade esatrdticed ,consistentdlyass nce 20
program 1iss ttohpe pNaivoyr ity program, and that this m

Napygres,petchh d wCloa susmbwi irdbodg rfaumde d, even i f that ¢
ense of funding Gliorenottheadrs,Nawhy prmmpgrca mso.f ¢ os
umbHias s ppmogxgraimt uat i on nmifg hfti nbiet en oDtO Ds of umudci hn go n
cmtof thel @obuimbaoaghthhmons eqfufeatddbioltihtey DOD
grams, perhaps particul altHhey iostshea dfa vtyh e hp ptba
act of -¢dhaes LCopmmbpriam on the affordability of
ubsequent section of this report.

o
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wg oo —T oo <

fov)

Navy Perspective

~ s ~ Z

- EYa@Oi PEI OET w+1 YI OwEUw, POl UUOOT w! weEUw+1 UVl w

A JanuaryalR4, i206od7maoovodepgapor MRSchasd@EBO in

t hat, at the time ofcMidespbagNdasyseidgnt he Col umbi
confidemfteddIBvted its estimated procurement cos't
ad a confidemcoe iltesveels toifmadtb6e d average procuremen
program. Whwa thdt atnlhe n NMinlge soffdaa®] Bulhatte d her e

wa more %dhlmaancae 5t0hat t he pr aeclas swabudladrens tosutof Co
to be greater thanlThkhamtuatrlye 2Ma v 2 Oels7t, isiNadttees i nf or
the foll owing:

The confidence levels associated with the Milestone B Lead Ship End Cost (Less Plans)
and Average Follow Ship End Sbestimate are approximately 43 percent and 46 percent

27 See Congressional Budget Officen Anal ysi s of the Navy' s,Cttober@@B,pYear 2019
25, including Figure 10.

28 See Goverment Accountability OfficeNavy Shipbuilding[:] Past Performance Provides Valuable Lessons for
Future Investments$5A0-18-238SP, June 2018, p. 8.
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respectively. The risk analysis was performed on 54 parameters influencing shipbuilder
labor and material, changes, plans, and government furnished equipmefit costs.

Reflecting ctohnafdaidd ebmedeen wllta vt ehldks
2017, Navy 1inf or maceo nofni dpeampaeat

procur ement Tcadftes s hown

1n

t 1 me Idefc eMmbleers tlo,ne B

lpw wavle sl g @dwnndii tnh g

Table 2. Navy Confidence Levels for Estimated Columbia -Class Unit
Procurement Costs

(dollars figures in billions of constant FY2017 dollars)

Average end

Confidence End cost of lead cost of ships 2-
level decile ship 12

30% $7.8 $6.0

40% $8.1 $6.3

50% $8.3 $6.6

60% $8.6 $6.8

70% $8.9 $7.1

80% $9.2 $7.5

Source: Navy information paper dated December 1,120 provided by Navy Office ofdgislative Affairs to CRS

and CBOon December 22, 2017.

Notes: End cost of | ead ship

includes

Navyds research and devel opment

Navffocials stated 1n
certain risk elements
resul t,’s tcheen fNiadveynce | evel
Navy as odaMadglhrfid @ hs 0 %
ColumHiass boats wildl

t hat 1t wi 1l 1 t uvhrant ot vhte
2019 that a confidence

CBO Perspective

An Oct 9EBO 2@ port o
foll ¢epninags i s: added)

®Navy information paper
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account .
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t he t
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a
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tcws3I®G %, shd anm it e

chance that the procureri

tNoa vbye elsetsismattheasn
l e vesl

t'sh es hciopsbtu iolfd itnhge

CBO from Navy Legislative Affairs Office, March 1, 2017. A subsequent Navy informationp&p&p d at e o n
Confidence Level for COLUMBI A Lead

Navy Legislative Affairs Office on June 13018—states the following:

The Milestone B Service Cost Position established January 2017 is the most recent analysis for the
COLUMBIA program that updated risk estimates for Lead Ship End Cost less Plans and the
Average Follow Ship End Cost. The confide levels associated with the Milestone B Service

Cost Position for Lead Ship End Cost less Plans and Average Follow Ship End Cost estimates are
approximately 43% and 46% respectively and are calculated based on 54 parameters.

30 Source: Navy briefing on @umbia class program for CRS and CBO, May 13, 2019.
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The cost of the 12 Columbia class submarines included in the 2020 shipbuilding plan is
one of the most significant uncertainties 1n the
shipbuilding costs ...

According to the Na housasd tonssfar thedfisst Columbiawauld c o st per t
be 14 percent less than that of the first Virginia class attack submamenprovement

that would affect costs for the entire new class of ballistic missile submarines. The Navy

anticipates lower costs per thondaons 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 tend to be larger

and less denselyuiit 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 Columbia and

sub equent ships of the class will exceed its estin
9 percent greater than the Navy’s.

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

little evidence that ballistic missile soarines are cheaper per ton to build than attack

submarines ... The first Ohio c¢class submarine was n
ships of the two classes of attack submarines built during the same-p#reod.os

Angeles and the Improved Los Angel€he design of the Improved Los Angeles included

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

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

and Improved Los Ageles 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 per thousand tons. The first Virginia class submarine, whichrassed in 1998, cost

about the same per thousand tons as the first Seawolf submarine even though the Seawolf
is 20 percent larger and was built nine years earlier.

CBO estimates that purchasing the first Columbia class submarine would cost $14.0
billion, $700 million more than the Navy estimates. Estimating the cost of the lead ship of
a class with a new design is particularly difficult because of uncertainty about how much
the Navy will spend on nonrecurring engineering and detailed design. Including
apprriations from 2017 to 2019, CBO estimates that, all told, 12 Columbia class
submarines would cost $95 billion (of which $90 billion would occur between 2020 and
2036), or an average of $7.9 billion eaeh700 million more per submarine than the Navy
estimdes. That average is based on the $14.0 billion estimated cost of the lead submarine
and an average cost of $7.4 billion estimated for theéhBough 18 submarinesResearch

and development would cost betwekl billion and $18 billion, CBO estimates.

Overall, the Navy expects a 14 percent improvemerhéncosito-weight ratio of the
Columbia class comparedglith the first 12 submarines in the Virginia class. Gitke
history of submarine construction, however, CBQess optimistic than the Navy.
estimates that thdavy would realize a 6 percent improvement, stemrirgart from the
projected savings attributable to tbencurrent production of the Columbia and Virginia
class submarines.

The costs for the Columbia class submarines could be |twer the Navy and CBO

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

through the National Sedased Deterrence Fund, which was established by the Carl Levin

and Howard P. “Buck?” McKe o Act®WnrFisdalorea 2015De f e ns e Aut h
(Public Law 1122 9 1 ) . The Congress appropriates money for
main shipbuilding account, and then DoD transfers money into the fund. The Navy could

realize savings from special procurement authorities asedoth that fund, such as the

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

ships, at the same time.
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Further savings could be considerable if, for example, lawmakers authorized the Navy to
use a bloclbuy straegy—an approach it has used with other types of ships. A Hogk
strategy allows the Navy to purchase a group of submarines over a specified period
(effectively lowering the price of the ships by promising a steady stream of work for the
shipyards) ando buy components and materials for the submarines in optimal amounts
that minimize costs (known as economic order quantifie®ne disadvantage of the
strategy is that if lawmakers later decided not to build all the submarines, materials that
were purchsed for the unbuilt ships might go unused. A blbak strategy might also
leave the Congress with less flexibility to change procurement plans or to purchase fewer
submarines if lawmakers did not approve of how the program was progressing.

Costs fortheCol umbia <c¢c1 ass submarines could, h
CBO’s =estimates. The new SSBN would be t
has ever built. It is expected to reuse some technology and components from the Virginia
class submarm but it would also include many new elements, such as-ateattic drive
system, an Xstern ship control system (where the rear rudders and dive planes are shaped
like an X, rather than a + as on the Ohio class), a new missile compartment, anég nucle
reactor that is designed to last the entireyd@r service life of the submarine. One
production challenge that has already occurred on the new SSBN is that its missile tubes
required many welds to be redone, further tightening the Columbia classilecHgdich
challenges are not uncommon on lead ships, and they may indicate future difficulties. First
ships of a new class often experience substantial cost grawth

GAO Perspective

An

April 2019 GAO xd¢tpest po wotghteh afno§l ol hoaweild i a

The Navy’s $115 billion procurement cost
on overly optimistic assumptions about the labor hours needed to construct the submarines.
While the Navy analyzed cost risks, it did not include margin iedtenate for likely cost
overruns. The Navy told us it will continue to update its lead submarine cost estimate, but
an independent assessment of the estimate may not be complete in time to inform the
Navy’s 2021 budget r e qu elead submarineCWithguttheses t
reviews, the cost estimateand, consequently, the budgemay be unrealistic. A reliable

cost estimate is especially important for a program of this size and complexity to help
ensure that its budget is sufficient to exechtegrogram as planned.

The Navy is using the congressionadlythorized National SeBased Deterrence Fund to
construct the Columbia class. The Fund allows the Navy to purchase material and start
construction early on multiple submarines prior to receidoggressional authorization

and funding for submarine construction. The Navy anticipates achieving savings through
use of the Fund, such as buying certain components early and in bulk, but did not include
the savings in its cost estimate. The Navy mayehawerestimated its savings as higher
than those historically achieved by other such programs. Without an updated cost estimate
and cost risk analysis, including a realistic estimate of savings, the fiscal year 2021 budget
request may not reflect fundingeded to construct the submarffe.

CosPtl dsncent i ve BFlecec {Q®&PnlyFr)a c t

Another aspect of the issue of the biskhteftcdswot
plaacent i veblfoecek (b@PI Kl)ont r gpati creadt bd ro ctkh bm ya

us ¢

owever , €

he

large

estimate

(o)

31 Congressional Budget Offican Anal ysi s of t h2eShiNmildipg Pan Getober@ld, pdde a r

22.

32 Government Accountability OfficeColumbia Class Submarine[;] Overly Optimis@ost Estimate Will Likely Lead
to Budget Increase$SA0-19-497, April 2019, summary page.
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ontract to procure the dduwmlsdgute ws HKePhlchkmmsti inagc tah e ¢
ill increase tohne trhies kf idrfesctaiatswesn ginhditaptisie | d e s

r onm c ht hoef financial 1r1isk nowi tcho sat rgerdouwctehd ipmrcoevni tdii
ontr ollh ecyo sctost. lhdh t a whu ch ausst chcep tNmgvpyoe nt fac t ke a d

hips in other shipbuilding imrgo gorademss,e-ahh goNavy i
lock buy contract, extending the risk of cost g
ould argue that while insulating builders from
a been a trmglidamwniade sdtiipdbm, ltdhe risks in this
avsy strategy of  berliansgsi ndge stihgen Gool uambhiiagh st at e of
tarting construction on the lead ship.

pporteraoo-plfusucseé snfgeoaasltdgtuhehdi ng 8 otraditional app
procuring a lead ship in a Navy shipbuilding
ct ser véss parso ttohtey pper oagirda intl Wdietsshsps e e tna st it dhle r 1
rtaimtgi eons ¢ g,aarcedvieonn weiotsht sa design that has b
ompletion prior Theysguaaettihgt cohssructpanticu
, given that this is thestfd reondwnmaadbsshbop 1in
y38Tahresy could argue that builders wibf still h
e incentive fee ithetwlde r & échonsidta ¢gtr,o watnhd - ibne ctahues eC o
ass program cav al Hfaobrt dout cpec 1 foulinadciynges p o gr e ment o f
r gcilnaisag c kt s gtblmatr itnlee s e firms also build.
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Risk of Schedule Delay in Designing a3

Overview

Another oversighthessunskf olfl] eCoognecpsnwwmedibntge da i s sues
suchapses in appropriations orwhreers tRf0dntdisodns o n
under continthag cesblHuteoeds)o delhegasdin designi
Col umtdibasmsa nd harveiandgy iftor i1its schedul ¢d whrint iial de

is to deploy in the -opllascse TS Bffchhee dfuilres nfdorre tdiersiinggn
buildiem¢g Wdhaet land havingfitstreddtyefohenilpastbabdu
slack for absorbing unforeseen -delatyesdduses toes t ec
At least two technical icnhatlhlee tClod su srhhg vadonger atme a dy ¢
reporteidnvaml 20dg adaerdeechipi &t mo¢ piomwveldviimg 2f0al Bl t
wel ds risnt tthies sfiile tube sectiDMavybeffigcbald$thdoe

33 The lead ship in the Ohiclass SSBN program was procured in FY192% years before the scheduled FY2021
procurement date for the lead ship in the Colurddas pogram.

34 See, for examplelohn Grady Ndvy to Congress: Columbizlass Submarine Program Still on Schedule with Little

Margin for Errot USNINews Mar ch 21, 2018; J ubmarinePr&atypetlaskirat Glitchi, C’o 1 u mbi a S
The Day (New LondonMay5, 2017;Anthony Capaccip Ndvy Sub ©verheating Motor First Glitch in $126 Billion

System Bloomberg May 4, 2017. See also Government Accountability Off@@umbia Class Submarine[:] Overly

Optimistic Cost Estimate Will Likely Lead to Budget IneesaGAO-19-497, April 2019, p. 19.

¥See, for examplTeh,e DhSv ThipAcBuisitnRriority StumblesOut of theGatg Defense
News August 6, 2018; Colin Clark and Sydney J. Freedberg Jr
F1l ags ABreaking pefehsé August 7, 201 8; Ben WernerglassSNmr vy Evaluati:r

Delays Caused by MiUSNiNews TAuwubgeu sWe 18d, 12s0slu8e;s ,Jas on Sher man, “S
Welding on Subs Working tlosiddthedNavyAugust H0d2018;BenpMernas,f De fect s, ”
“‘“SubstantcdhssCMieombie Tube Weld Fi xUSM NewsNavember7,$27 Milli o

2019; Me gan Ec ilass Rragtam UppicgdOlensight of ¥endors, Components to Stave Off Further
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thett tther of these c¢hasl |®smastecsh ejdeuol pea rfdoirz ebde itnhge rleea
patr®Blini2a part—becagniezithg Naaty it had not bui
sections iha dnathwyi Imte mnrabrsg ionf i nt o t he schedule for
missile t@ublki seict iomspart why masubeganr weglof n
ahead of fabrication worKheonpodthlempwirttls tolfe t wel
r e poratbesdoluy e dwo nltShs of t hat mar gin, b8otr emwen afte
mont hs of margin remaineadinasndmeéhef Nakhy [ eos twomkr
Technical chal lvamrgpeasy $cso uolfd tahteih ss¢h iipma y Omeararcel os e
watching’sisl#dhkd vyekcipp opul sion system, which 1is q
me c hadiicwud systen vuyscedde aiwne roctdh esfu bNnar i nes .

Until such time that the Navy can finds ways to ¢
schedule, the program appears to be in a situat:Hi
things can go wr dmdgl, fboert weheen Inccavd abmd t2 t o be rea
203%In assessing this situation, itclkasnnsbe noted
progs asmt atus’sad otppheoprNowvyty program means that toh
claimant for funding and personnek)(thatudamgber
used to reduce the risk of occurrence’sof technic
203 1phtrod date. On the other hand, ictl asasn be n«
progr am, like the hliepabdnislhdiimsg ipm omasatmsfNa iy ss er vi
prototype, creating an inherent 7r1tisk of technice

aver specf$i kedohe Risk

i-pgotlr date, the Navy has been working to gener
igning and building the lead boat, so as to

N

To help mitigate the r1risk of technicasl 2dBallenge
fi

d

t

e s
hereby make the schedufAt lac sM2rbctfl t2th,ea minulg mbe £ o

De | aYSNI NewsNovember 8, 201®Raul McLeary Naty Rushes To Check Contractors After Submarine

‘ De b,4 BréakingDefense Nove mber 8, 201 8; Dan Leone, “Welding Mista
Bigger Problem ThDefenseBDaiYT NDivempletr, 9, 201 8; Marjorie Censer
Takes $27 Million Ch ar lgsidetheoNavyNdvembei 1P,2018; dubtia Kak and Malleéry
Shelbourne, “Navy Conduct4ih g s Ne §ubmsa plrsidethe NavgNoventberC &1 u mb i a
12, 2018.

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

36 The Navy in the past has built two electtidve nucleatpowered submarinesthe oneof-a-kind attack submarine
Tullibee (SSN597), which was commissioned in 1960 andasemissioned in 1988, and the eoka-kind attack
submarine Glenard P. Lipscomb (S8B5) which was commissioned in 1974 and decommissioned in 1990. Those two
submarines, however, were designed many years ago, and used-éteariechnology that wasftérent from that in
the Columbiaclass design. The Navy in recent years has built some surface ships with-diaerigropulsion
systems, including 14 Lewis and Clark (TAKIE dry cargo ships and three Zumwalt (DR2G00) destroyers, but the
electricdrive technology in those shipthough more modern than that of SSNs 597 andig&bfferent and in some
respects less advanced than that planned for the Cohatalsgdesign. The Navy has never before built a series
productionnuclearpoweredsubmarineclass with electridrive propulsion, and has never built a ship of any kind
(surface or submarine) using the combination of advanced elddtreetechnologies planned for the Columbiass
design.

37 For additional discussion, see, for example, Jon HargolumbiaClass Program Must Navigate Sea of RisKs
National Defense Nove mber 5, 201 8; Dan Leone, “Of ficers Send Conf
Defense DailyFebruary 28, 2019.

%S ee, for example, MeganTEcRsy eBagk “PEIODe Swbes Wor®Rhmng Repl
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the Seapower subcommittee of the Senate Ar med Se
programs, Navy officialcsl atsess tpirfoigerdamt,hat for the

the Navy is implementing Continuous Production on selected shipyandifactired items

to reduce cost and schedule risk and help 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 Industfie=svportNews to proactively
manage schedule margin and reduce controlling path risks for COLURBIA.

The Navy has been working for years ctloasmitigate
dess galdctvecsystem tdeoeglpanecthitixnpecnl oukdecgsy t e st i ng
and validabasadwtompba*dt prototypes.

A May 8, 2019, theefealltoewong states

The Navy will have the most complete design ever and will be well into construction when
the “official s tthe lead Colunbizlasoballistic missile subsarineo n
occurs on Oct. 1, 2020, the service’s program man

Capt. Jon Rucker said this week that his Columbia class of SSBNs is on a tight sehedule
not just to deliver the lead ship in time for an Octd@30 first patrol, but to deliver each
subsequent ship on time for their own patrols too, as the-€kds boomers retire in rapid
succession. But his program is managing the risks associated with the tight timeline as best
as it can, including bumpingouguite a bit of work before the construction phase officially
begins.

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

kick off its advance construction efforts on June 7, he said, and prime contractor General

Dynam c¢ s’ Electric Boat is already doing prototypi
Whereas lead ship USS Virginia (SSM4) was only 1 percent complete when its

construction officially began, USS Columbia (SSBR6E) will be 11 percent complete,

Ruckersaidwhie speaking at the Navy League’s annual Se:

“We are trying to g eiskthisprogsath soone can achievethah r ve t o de
schedule,” he said, -class bdomegs wouldabe the largestCol u mbi a
submarines ever builh the United States.

The approximately 420 ship specifications 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 disclosuresisuoth track to be 83 percent

done with the disclosures 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. FordN‘@8) was 27 percent
complete and Virginia was 43 percent complete.

USNI NewsNovember 1, 2016.

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

401t might also be argued that while developing the eledlrive system involves overcoming certain technical
challenges, developing a mechanidaive system for the Columbigass program would have involved not
insignificant technical challenges of its own, and in the end might have produced a system that could not meet the
Columbiac 1 as s’ s per f or whicharemore deqnandingdnmertain respects than those of the Ohio
class.
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Rucker called this drive to be largely done with the design discleswwbih outline not

just the design but the measurements, details about the material, how to build the
component and ore—an effort to save time and money and to reduce risk, since it will
avoid changes later on that will cost time and money.

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

five years to buioltheeadshithGoluntbia was pouredoomhlay d.e n t

S0 175,000 poundslwo n’ t t el l y ou wh a+175,000 pounds, firbt’ m n ot all ow
component for Columbia, on schedule.?”

The captain made clear there is still risk in this program, which Navy leadeegjilarly

b}

acknowledges i1is the service’s top priority and wi

but still remains r1risky due to the tight schedulc
John Richardson told 1 awma KReghutsjustorschedule.l v t hat “ we
We are on cost, but just on cost.?”

Rucker said in his —hgwevercthiey arelriaks thatwelurderstanca r ¢ 1 i s k s

k) 2

and we’re proactively managing.

Perhaps somewhat counterintuitively, the Navy is reducing some schistudy adding
concurrency to the programcrunching 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.

Ruckertold USNI News during his presentation that the Navy likes to have 52 weeks

between design and construction. However, “there
decision to reduce that down to about 30 to 40 weeks. So we reduced it, but in those areas

we ae micromanaging it every day as we go through, and so we feel that risk is perfectly
manageable. Mo s t o f t h-ét would beflike the stfructural staffh ¢ c omp 1l e x s
it’s the basic building a deck, building a founda

Pulling some of this construction ahead despite what on paper looks like more concurrency
risk is what will allow the program to reach-p&rcent completion before construction
officially starts.

“That concurrency 1s mnot wheasti gynoiun gwoiutl da ntdh itnhke yt’hr:
building it in par.allel,” Rucker made <clear.

Richardson said in his recent testimony to lawmakers that he and Navy Secretary Richard

V. Spencer “have made it very c¢clear that, lookin
that will inevitably arise during testing and everything in such a complex program, we need

to work diligently to bu*ld more margin into the

An (bcetro 8§, 2019 press report states

The U. S. Navy’ s -generatign ballisticrtissile submarn¢SHRNY, the
Columbia class, is on track to start construction on time, but the program has a tight
schedule with little margin for delay, the program manager said.

2

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

Rucker pointed out that when construction of the current Ohio class began, a supplier base
of 17,000 companies contributed to the materiel and systemthd boat. Today, the
Columbia program is pressing forward with only 3,000 suppliers.

“Me g a n E cNaw:tUSS Golumbia Will Have Most Complete Design Ever at Official Construction Start
USNI NewsMay 8, 2019.
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The supply of skilled shipyard workers also is a concern to Rucker. He noted that General
Dynamics Electric Boat, the prime contractor for the Columbia, is incretsiwgrkforce

to 20,000 from 17,000 workers. But the hiring is drawing skilled workers from naval
shipyards that routinely maintain subs and carriers.

Rucker said that robots have been used in building the Common Missile Compartment for

the Columbiaclass nd t he U. K. Ro y a-dlassh6SBNyRobotsDsedtin d nought
welding the missile tubes to the bottom of the hull section took 44 minutes and 8 seconds,
compared with 4 days for a human worker.

Electric Boat has invested $1.8 billion in facilities boild the Columbia class and
Huntington Ingalls Industries?’ Ne wport Ne ws Ship
million to $900 milliontosupper t he construction, Rucker said...

Rucker noted that the Columbia program has a high design maturity, witiga theg will
be 83% at construction start. By contrast, the Ohio design was only 2% complete at
construction start

“We make ssfeblwe kegpi¥ements,” he said.

GAO Perspective on Schedule Risk
An April 2019 tGhAeO froelploorwi nsgt at e s

We found that the Navy continues to experience problems with the electric drive of the

integrated power system that could potentially affect construction of the lead submarine.

A manufacturing defect t hat arépfeseatatived t he syste
propulsion motor required extensive repair that consumed 9 months of schedule margin at

the landbased test facility. The Navy now plans to test the motor at the same time it had

originally scheduled to make any final design changes before starting pooduicttis

could constrain opportunities to implement timely, corrective actions if problems are

discovered during testirfg.

or e gerneegraarldliyng t he risk of delaydg hien Agedsid gning
019 GAO rebhborfokltawiedg

The Navy’s goal is to complete a significant a mo
desigrn—83 percent-before lead submarine construction begins in October 2020. The

Navy established this goal based on lessons learned from another submarine program in a

effort to help mitigate its aggressive construction schedule. Achieving this goal may prove

to be challenging as the shipbuilder has to use a new design tool to complete an increasingly

higher volume of complex design products The shipbuilder has hireddditional

designers to improve its design progress. The Navy also plans to start advance construction

of components in each major section of the submarine, beginning in fiscal year 2019, when

less of the design will be complete

The Navy is attemptingtmitigate an aggressive schedule for lead submarine construction

by (1) setting a goal to mature a significant amo
start of construction and (2) beginning advance construction of submarine modules prior

to October2020. The shipbuilder is working to improve design performance and would

have to maintain this increased pace to achieve its design goal, which is necessary to

mitigate schedule risk associated with constructing the lead submarine. This may prove

“2Ri char d RColuBhiarPrgramsManagevlissile Sub Still on Schedule, But Suppliers Present Biggest
Risk for Delay SeapowerOctober 8, 2019.

43 See also Government Accountability Offieglumbia Class Submarine[:] Overly Optimistic Cost Estimate Will
Likely Lead to Budget Increas&3A0-19-497, April 2019, p. 19.
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challengng as it must complete an increasingly higher volume and complexity of design
products. At the same time, the Navy is continuing to develop several critical technologies
and recent manufacturing defects with the integrated power system and missiled¢ubes a
among the challenges that the Navy is facing in ensuring timely delivery of critical
components to the shipyatd.

AMay 260AI¥Weport assessing selected major DOD weap
additsoaablythe folCwlwimbiassgpr dgngmthe

Technology Maturity

The Columbia class program identified two critical technolegiascarbon dioxide
removal system and the stern area system, the details of which are classified. The program
expects the carbon dioxide removal sgst® reach full maturity in late 2019, while the

stern area system is still immature.

In December 2017, we reported that several Col umb
definition of a critical technology element were not identified by the Navy asadriti

technologies. Specifically, the Navy did not follow best practices for assessing critical

technologies. When we applied these best practices, we identified four additional critical

technologies that the Navy excluded. These include the integrated pgstem, the

propulsor/coordinated stern, the common missile compartment (CMC), and the nuclear

reactor. Of these, only the nuclear reactor is fully mature as of late 2018.

The Navy expects the CMC to reach full maturity in 2019. However, officials repide

in July 2018 the shipbuilder identified significant weld defects in CMC missile tubes from
one of three suppliers after the supplier had already delivered seven tubes to the shipyard
and installation work had begun, resulting in rework. Officialghter report that the
shipbuilder found defects affected five additional tubes. Program officials attributed these
defects to inexperienced welders and weld inspectors. The Navy estimates that, as of
January 2019, the CMC consumed 52 percent of its sahedaitgin. Should the Navy
discover additional CMC deficiencies, the planned construction sequence for the lead
submarine will be jeopardized.

Further, manufacturing defects have delayed del i
(IPS) first productiorrepra e nt ati ve mot or . The Navy plans to r
schedule margin by testing it while the supplier
Consequently, any new deficiencies discovered in testing may require the supplier to

modify its design, whichcdud del ay the lead ship’s TIPS motor pr

Design Stability

The program office plans to complete the basic and functional design prior to the lead
submarine’s scheduled construction start, in Octo
the slipbuilder has already begun building sections of the submarine, with 95 percent of

the basic and functional design complet level slightly below best practices. Further,

the Navy has determined that the shipbuilder needs to complete 83 percent ohithe det

design—the most complex design phases down to the lowest level of the submbyine

October 2020 to meet its cost and schedule goals. Currently, the shipbuilder is behind

schedule because it has yet not achieved planned efficiencies with new desiginesoft

The shipbuilder increased its design staff by 18 percent in an effort to reach the design goal

on schedule. However, the program’s plan for ach:;
assumptions about the final form, fit, and function of critical nedtgies—and how those

technologies will perform in a realistic environmerthat the program has yet to

demonstrate.

44 Government Accountability OfficeColumbia Class Submarine[:] Overly Optimistic Cost Estimate Will Likely Lead
to Budget Increase$SA0-19-497, April 2019, summary page and page 12.
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Production Readiness

By beginning to build sections of the submarine starting in December 2018, the Navy
believes that the builder can aef an aggressive 8#onth construction schedule.
However, this is 2 years prior to the planned request for fiscal year 2021 authorization to
start construction of the lead ship.

Other Program Issues

In a April 2019 report, we made several recommendations i mpr ove the pro

estimate. Specifically, we found that the
is not reliable because its estimate is based on overly optimistic assumptions about the
labor hours needed to construct Columbia ctadgsmarines and did not include any cost
margin in case these assumptions are not met. While the Navy analyzed program cost risks,
it did not include enough margin in its estimate for likely cost growth. The Navy plans to
update the cost estimate for tlead ship, but it may not complete this update in time for

its fiscal year 2021 budget request, which will seek authorization and funding for lead
submarine construction.

Program Office Comments

We provided a draft of this assessment to the program offiae¥iew and comment. The
program office provided technical comments, which we incorporated where appropriate.
The program office stated that it intends to provide needed capabilities on schedule and at
an affordable price by committing to stable requieats, achieving high design maturity

at the start of construction for the lead submarine, improving manufacturing and
construction readiness, and aggressively working to reduce costs. It also said it plans to
complete 83 percent of the design by constouncstart—more than other recent submarine
programs. The program also stated that it plans to update its cost estimate in 2019 to inform
lead submarine funding. The program noted that the Navy recognizes its supplier base
remains a high risk to constructioeadiness and continues to devote increased oversight
on manufacturing issues and readiness assessments. The program said it continues to
comply with all Navy, Department of Defense, and statutory requirements for managing
critical technologie4®
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45 Government Accountability OfficéVeapm Systems Annual Assessment[;] Limited Use of KnowiBdged
Practices Continues t qGADAY3BESE, May2@MOp.'124. | nvest ment s

46 See U.S. NavyReport to Congress on the Annual LeRgnge Plan for Construction of Naval Vessels for Fiscal
Year 202QFigure A41 on p. 18.
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-

The fisal 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 i-termablidgets fard1could nngpact teopace afe a r
procuring other lsip types— potentially causing a drop below the steady profig®wn
elsewhere in this report].

the WNavhgipbuilding budget was beingyefaurnded at a
observers were concénmnedptrhbgtramhedu€Ch¥Y2gdmdbpShe peric
could absorb as muchhoapbhaldi od bhegdNayvyl eaving
available for all other Nasty scdcvegriaalivsydd snrgs ,p rtolge a
shipbuilding budget has been increased to an ant
In a context of a shipbuilding buwcdlgasts of roughly
requirement f or yreoaurg hdloye s§ 7n obti 11loiooon apse rl ar ge pr op
Concerns remain, hbhwe vavdillabwlueg ff aoatm dbtiflne tphreorc ur e o
kinds of ships.polfthe oMpueaiatrs sFhYi2p0b2ulitl3d@ nfgo Ipllcami mg at

At a March 27, 2019, hearing bPefharmed hSe rSweiagposwe r

Commit Neeyosmhipbui,l dlianvgy porfofgirkamasl s testi fied

t he COLUMBI A Cl ass program remains the Navy’s n

program and is on track to start construction in October 2020 and deliver to pace the

retirement of our current ballistic 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

resour ces a b[leudget]topliheewill Nearequired for the Navy to fund sari

production of the COLUMBIA Class SSBN and maintain its planned shipbuilding

profile 28
The creatNiadn omBalstedfde aDet e NE BPEFred Ftulmad admending of t
statute governing the fund to 1iweldode special ac
response to cpoontceenrtnisa la biomiptacctth sosf ptrhoeg rCaoml uommb ifau n d i
will be otdadielra Nlaew yf or ograms, inclkadi ngddithieonaslh
information abédppenbée xXNEBDF, see
Anot her potentialp otpentoina If oirmp acadta sastn gt ritodg e Caom uomb i
funding that witlhlerbeNaavwa iplraobglhee msosrhi pblhiuntddngg pr
would be to r ecdluacses tphreo gCroalm ntboi as omet hing fewer t
year s, for variouhaveasdwvogcatsteme oosbperesent ed opt
force of feweA NohvambleBrO XVBNsrr@ on options for re
budget deficit, for example, preS§kmdted a:m @dDpetoot
reduct i o*hE anrelaiseurr eC.B  rreespboprttiso nhsa vfeor reducing t he

47 See U.S. NavyReport to Congress on the Annual LeRgnge Plan for Construction of Naval Vessels for Fiscal
Year 2020 p . 7. A similar statement appears on pageg 17. See

for Columbia SSBNs to Accelerate 385h i p BE$N¢News "Nove mber 27, 201 8; Rich Abott

Separate Fundi ng Ddfemse DdilyNbvemnbbri3® 2088u bs , ”

48 Statement of The Honorable James F. Geurts, Assistant SecretarjNaf/thfor 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 Development and 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 27, 2019, p. 6.

49 CongressionaBudget Office,Options for Reducing the Deficit: 2014 to 202Bvember 2013, pp. 6&9.
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lboats -asdacc¢oonCBne arseuproer.t s t hat present such op
notional arguments Aolumaead2@Qt@inepothebppidignenurp
Sustainable Defensedddaki igrthebsPBNBEPd canbtea
2010 report from t hee dCeadiuoc ilmgs ttihteibt S5 M ¢foarnceen dt o
September 2013 report from a groupdedgennzgedhby
for cleb otadt s .

Viewswhoenhher a for Ceo |l afmbsfizawhsvowanti sl p pr ¢Paulad e
depend on, among other things, assessanedts of st
the role of SSBNs in deterring such threats as e
influencedofbysttrhat eegiremsnuc]l eFRedumisng omhe odumige ©
SSBNs below 12 could also raise a question as tc
homeported at both Bangor, WA, and KiTrhgs Bay, GA
Navsy posithaemtoerhreegunirement for having a certain n
translates fimntowe ao-thlekdls Obaathds s ardati rkEtmemaet i n
the future Goyl wmmfioss sebodt d2

Indus-Bas hdClenges of Buil daimd Both Col
Virgihiass Boats

Anot her oversight iposuentfoabhdorvadakshbli abgesesrafs bu
both Ceallumbi doatwsl angd &itrzzechisubmarines (SSNs)
particularly as @procuarembmar ofeVishkififa to produ
version ofcltalbes Miersgiigmi aa hat 1 smddrmpp sreattdsonarmr aadddid
Virginia Payl o®0d sMadwlres (hVAP&dn ne xapbroeusts etdhisec oinncd u s t r
capacity for buahdi Vgrl fboomhtasC owiutnhboivat encounterin
or other production problems in one or both of t
submarine condtbuseti on emdeuteian eventual pr oc:1
equippedclMVisrsgibnoiaat s «ihddsendbo@dl pmbbi sy ear have bee
recent reports of chal lceonngsetsr ufcatciecodn bsyh it phyea rt dwso (sG
HI I/ NNS)a s assubwealrli ne component supplier firms 1in
for Vot tgsneniboat sclaass st hper oVgmrgmntimansitions over t
t wo e guiMiarrgci lnaisas boats perquye@apre dt b BPaotrste iaRIM y e ar .

oversight questions for Congress include the fol

50 See, for example, Congressional Budget OffRethinking the Trident Forgduly 1993, 78 pp.; and Congressional

Budget Office Budget OptionsMarch 2000, p. 62.

51 Debt, Deficits, and Defense, A Way Forward[:] Report of the Sustainable Defense TaskJEoecé1, 2010, pp.

19-20.

52 Benjamin H. Friedman and Christopher Preble, Budgetary Savings from Military Restraint, Washington, Cato

Institute, September 23, 20{Policy Analysis No. 667), p. 8.

%Strategic Agility: Strong Nat i on al Stibsd, Waskingtorf, @0, 20I3pday’' s Gl
p. 29. (Sponsored by the Peter G. Peterson Foundation, Prepared by Stimson, September 2013.)

54 For further discussion, seERS Report RL3364Q).S. Strategic Nuclear Forces: Background, Developments, and

Issuesby Amy F. Woolf

55 For more on the VPM, s&8RS Report RL32418\avy Virginia (SSN'74) Class Attack Submarine Procurement:

Background and Issues for Congrelsg Ronald O'Rourke

56 See, for example, Government Accountability OffiCeJumbia Class Submarine[:] Over®ptimistic Cost Estimate

Will Likely Lead to Budget IncreaseSAO-19-497, April 2019, pp. 22 3; David B. Larter, “Late Is
for Virginia-C1 a s s At tDefelse Newsa Ma r’th 2 0, 2019, Megan Eckstein, “Navy
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e Do the Navy and the submarine builders agree
the industrial baseCdloumbnpogad awvarious poten
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The Navy and submarine builders General Dynamics Electric Boat and Newport News
Shipbuilding are executing a recovery plan to get Block IV Virgoléss submarine
production back on track, after the last five submarines in Block III delivered late.

The Virginiaclass program had previously been held up as a model of efficient
procurement, as the boats were deliveringcost and orschedule—or at times beating
costand schedule-and former Navy Secretary Ray Mabus grew to joke about the program
as having a punebard rewards program to get 10 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 way we build our submarines, there’s four su
two built at EB, two built at Newport News. From theipdule perspective, they have to

deliver a module (one of each kind) every six months. And you look the entire fabrication,

from the pipe shoptopfebtosubmo dul es t o modul e s, when you’re at
two per year, every part of that assembly lmust be on cadence. At the {fab, at the

submodule, the footprint, the people, the tools, the procedures. So what we learned is, if

you get out of cadence in any part of that step,
test. So t hat ™”s Relrat Adanmpp dDme i d Goggins, the progrt
for submarines, said in response to a USNI News question during a gwestianswer

session at the Naval Submarine League’s annual sy

“So the companies have Wehavethe mairics Andthekey r ecovery pl
thing is getting back to 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.

E)

Speaking to USNI News after the event, Goggins said that Newport News Shipbuilding

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

workload, which woul dauntastheshipyardalsodbéeginavwoilke i n t he 1 o
on the upcoming Columbielass ballistic missile submarine program.

Slowing Down MaintenanceUSNINewy ®anshr26tiadfi]ly; David B. Larter,
Seeking Savings, Shakes Up It s [MDilnseaNewdhpaol3, 209, Anthonye t hal At t ac
Capaccio, “U.S. Navy Sdabby§¥iWelpd Blaopmbeijpugustal 3, 2019DRalla y e

McLeary, “Weld Problems Spr BeakindlDefenSedugusinld, 2089 DayidBBub Pr ogr a m,
Larter, “Questions About US Navy Att ackDefenstNewBAugystr am Linger
16, 2019; Emma Wat kins, “ Wi 1-Tu b & e P iUNatfonal Inf@régtpugsiol8,n Ha ve a Mi
2019; David B. Larter, “As CNO Richar dDefenseNewstagust s, US Subm

22, 2019; David B. Laet r After ‘aLeadershigshakeup at General Dynami@siMurky Future forSubmarine
Building, Defense News Oct ober 28, 2019, Rich Abott, “Navy Says Virgi
R a t Beferise DailyNovember 6, 2019.
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“At Newport News they expanded to additional foot
the next year and a half, through the end of next year, is getting those modules completed
onschedue, ” Goggins told USNI News.

“So by the end of next year, we’re back to caden
the planned resources to go execute module delive

He said metrics are in place to ensure the company is on track to meet thissijedlifA
any significant hurdles remain, he said, “they ne
people, they have the footprint, they have the tooling; they just have to go execute, which

El 2

they’ re doing today.

Tom Plante, the director of strategic plampior Electric Boat, told USNI News during a
September visit to the Connecticut shipyard that some of the vendors were unable to keep
up with the faster pace of shipbuilding, either sending parts late or sending parts with
deficiencies that had to be latgpped out of modules and replaced.

“We were challenged to meet our schedules in Blo
execution, some of that is ripples caused by [continuing resolutions] and funding and plus

2

ups, Plante said.

“Tf we ge tm,ibvefget offthattcadenbeytihahcauses these ripples, and it takes

multiple ships to work through that. If you have a supply probleranconforming

material comes in and I’ve got to stop, I’>ve got
got to e-do things—then that all adds time and cost to construction execution by
shipbuilders.?”

Goggins said Wednesday [November 6] that it would be important to keep the recovery
plan on track and get the Virginiaspilroduction 1 1i°
over and affect the Columbia class of SSBNs.

“The key thing i1is getting back to cadence across
needed to ensure the success of the Columbia pro
said.

Despite the challenge &ping up with the faster delivery schedule, Goggins said the
Virginia-class submarines have been delivering at-bigdrer quality. The future Delaware
(SSN791) completed its sea trials on Oct. 10 and delivered on Oct. 25 and was the highest
quality sub e@livered to date, according to the Board of Inspection and Survey (INSURV)
report, Goggins saitf.

Legislative A26ivity for FY20

Summary of Congr esFsYi2llhuhdiAngi Rmqoast

Tab3beel ow summarizes c¢ongtse sFXi@onnadli nage trieognu eosnt tfhoer
ColumHiass program.

5"Me gan Eckstein, “Navy, Sub Builders Have Recovery Plan to
S ¢ h e dUSNIdNewsNovember 7, 2019.
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Table 3. Congressional Action on FY20 20 Funding Request
(Millions of theryear 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 0%)/Project 3219 114.0 114.0 114.0 114.0 114.0 114.0 114.0

PE0603595N (line j/Project 3220 419.1 419.1 434.1 434.1 419.1 434.1 427.1
Subtotal R&D 533.1 533.1 548.1 548.1 533.1 548.1 541.1
Advance procurement (AP) 1,698.9 11,8239 11,8239 1,821.9 1,612.0 11,8219 1,821.0
TOTAL DOD Funding 2,232.0 2,357.0 2,372.0 2,370.0 2,145.1 2,370.0 2,362.1
Department of Energy (DOE) funding
Naval Reactor8 Columbiaclass reactor 75.5 75.5 75.5 75.5 75.5 75.5 75.5

systems development

Source: Navy FY2@0 budget submission and committee and conference repesplanatory statements on
FY2@0 National Defense Authorization Act aFY2@0 DOD Appropriations Act, and (for appropriations

figures for DOE Naval Reactors funding), committee and conferencetepa the FY2Q0 Energy and Water
Developmentand Related Agencidsppropriations Act.

Notes: PE means Program Element, that is, a research and development line item. A Program Element may
include several project®E0603570N/Project 3219 isthe SSBN(X) eactor plant project within the PE for
Advanced Nuclear Power Systen®=0603595N/Project 3220 isthe SeaBased Strategic Deterrent (SBSD)
Advanced Submarine System Development project within the PBliay ReplacemenHASC is House

Armed Services Comntite; SASC is Senate Armed Services CommittébAC is House Appropriations
Committee;SAC is Senate Appropriations Committe€onf. is conference agreement. SCN is Shipbuilding and
Conversion, Navy; NSBDF is National Sssed Deterrence Fund. The procurentéunding requested for
FY2018 is advance procurement (AP) funding.

FY2020 National Def enk eR.AR5h0J0F P Pation

Hous e

The House Armed Ser vi cHe sRe@aln2mdifitlthanen,e ilHD.,R .20 119¢ p ®n
2500recommended the fHASCngo ITeahd Tedh € s hown in t he
recommended increase of $125.0 mill“Swhmami mel vanc

supplier ’d(ePvaegleo p3niedn)t
Secti oM. 809aX5 00k ported ebey sthhaet fosd thmiwti n g

SEC. 809. APPLICATION OF MISCELLANEOUS TECHNOLOGY BASE POLICIES
AND PROGRAMS TO THE COLUMBIACLASS SUBMARINE PROGRAM.

Notwithstanding subchapter V ahapter 148 of title 10, Unite8tates Code (except for
sections 2534, 2533a, @2533b of such title), for a period of one year beginning on the
date of the enactment of thigt, the milestone decision authority (as defined in section
2366a of title 10, United States Code) for the Colurttéss submarine prograsghall
ensure thatuch program maintains the schedule approved uhdévlilestone B approval
(as defined in such section).
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H. Rep+4 2tl dtthees f ol 1 o wi n g
Classified Briefing orFunding Requirements for Strategic WeapBgstems

The committee notes the Navy provides the most survivable leg of the triad with Ohio

Class SSBNs and the Trident Il (D5) strategic weapon systems (SWS) they carry. SSBNs

are responsible for a significantanj or i ty of the United States?’ oper
nuclear warheads. The Chief of Naval Operations has made clear the priority the Navy

places on the sustainment and modernization of the undersea leg of the triad, directing the

Navy to °°bayUSSColdmbia (SSBNIB26p ds quickly as posdilgating

the currentschedulen or der to preserve our ability to defea

If critical and necessary programs such as Increment 8 are further delayed due to funding
issues, the Columbia class Wik without critical subsystems such as a navigator and the
United States will fail to meet international commitments to the United Kingdom under the
Polaris Sales Agreement by not delivering inertial navigation equipment to the United
Kingdom Shipyard ir2025.

If critical and necessary programs such as Increment 15 are further delayed due to funding
issues, future integration on the Columbia and Dreadnought systems and delivery of a
required network crosgomain solution capability to meet DOD cyber regments will

not be met in time. Elimination of this funding will result in significant obsolesecence
related risk to the Ohio fire control system in addition to increasing cybersemlétgd

risk.

Proposed reductions in Navy Strategic Systems Progr&8#)( support equipment
impacts include additional maintenance costs on the current support equipment and an
increase in the risk of being able to support missile processing and disposal requirements
at the strategic weapon facilities. This, in turn, insesathe risk of being unable to support
SSBN onload/offload requirements.

If the Life Extension 2 funding cuts are sustaine
extended missile on the Columbia Class is at significant risk. Additionally, the delay i

schedule could impact international agreements with the United Kingdom as that

government will procure the TRIDENT Il D5LE2 SWS missiles for their Dreadnought

platform.

The committee directs the Secretary of the Navy to provide a classified briefihg to
House Committee on Armed Services no later than December 1, 2019, on the ramifications
of failing to adequately fund its strategic weapons system. (Page 17)

Senate

The Senate Ar med Ser viSceRse pclodmfimilitat e , ISL,n 2A & 1s9 )r eic
1790recommended the funding ITabd lkesThsehown in the
recommended incr e aPsE0 600f3 5$9155N O( Imiinlél siOofnb Yf/oPrr oj e ¢t

“Accelerate advanced Bha pgludes dr)re ¢c demvme Inad p2ndSe .nlkn ¢ r ¢ a s ¢
million in advance pr@Sambmamdmte (1 ARusffagRadgadaisse f
438) Rept&urkheres the following

Columbia-class submarmes

The budget request included $20.3 billion in Research, Development, Test, and Evaluation
(RDT&E), Navy, of which $419.1 million was for PE 63595N Columbliass submarines.

The committee understands that additional funding could enable reduction® in th
production time and cost of propulsor components for Columlbiss submarines through
development of composites technology.
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Accordingly, the committee recommends an increase of $15.0 million, for a total of $434.1
million, in RDT&E, Navy, for PE 63595NPage 82)

S. Rep#&ukrtther states the following
Columbia-class submarine advance procurement

The budget request included $1. 7 billion in line number3hyfbuilding and Conversion,
Navy (SCN), for Columbialass submarine advance procurement.

The committee believes that expanding the capabilities of the seeoddthirdtier
contractors in the submarine industrial base should lead to greater cost savihgs
improved efficiency as production increases to meet the Coluoisa procurement
schedule and higher requirement for Virghslass attack submarines in the Navatest
Force Structure Assessment.

The committee notes that the budget request ieslusome funding for submarine
industrial base expansion to ensure that secand thirdtier contractors are able to meet
increased production requirements. The committee understands that an additional $125.0
million could be executed to further addresstsrequirements.

Therefore, the committee recommends an increase of $125.0 million in line number 1 of
SCN for Columbieclass submarine advance procurement.

The committee directs the Secretary of the Navy to notify the congressional defense
committees, inwriting, within 30 days of obligating funds provided for submarine
industrial base expansion. The notification shall include: obligation date, contractor name
or names, location, description of the shortfall to be addressed, actions to be undertaken,
desred end state, usable end items to be procured, period of performance, dollar amount,
projected associated savings including business case analysis if applicable, contract name,
and contract number. (Page 21)

Regar di ngwiad ed e(freantshee e at bhnaiNdvggvebsespment accoun
that is dab3 . hBewmt & nhtitltees f ol 1 o wi n g

Submarine industrial base workforce development

The budget request included $92.1 million in Research, Development, Test, and Evaluation
(RDT&E), Defensewide, for PE 61120D8Z National Defense Education Program

The committee notes the current shortfall in Colurdbéess technical workforce and
supports increased submarine industrial base workforce training and education to make up
for this shortfall.

Therefore, the committee recommends an increase of &iilidén, for a total of $102.1
million, in RDT&E, Defensewide, for PE 61120D8Z for submarine industrial base
workforce development. (Page 97)

S. Rep# &1l klob6tshfiealt les wi n g
Columbia-class schedule

The committee continues to have great interest in actions taken by the Department of
Defense (DOD) to develop, build, and deploy Coluntiéss ballistic missile submarines.

The committee notes that a Government Accditity Office (GAQO) report, published on

April 8, 2019, titled“Columbia Class Submarine: Overly Optimistic Cost Estimate Will
Likely Lead To Budget IncreasefGA0-19-947), found that challenges with critical new
systems, including the integrated powestsyn and common missile compartment, have
eroded available lead ship schedule margin such that there is less time available to address
issues without resulting in overall lead ship schedule delays.
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The committee is concerned by these challenges, as wadlvasal other findings in this
report, and the associated potential for delays in delivering the lead ship of the Celumbia
class in fiscal year 2028 and deploying the lead ship in fiscal year 2031.

The committee also notes that the GAO published a repoadtine 6, 2018, titletNavy
Shipbuilding: Past Performance Provides Valuable Lessons for Future Invest(@is
18-238SP), which assessed Navy shipbuilding performance over the past 10 years and
found that each of the 8 most recently delivered leadbetemt ships (CVN'8, DDG

1000, LCS1, LCS2, LHA-6, LPD-17, SSN774, and SSN'75) was delivered to the fleet

at least 6 months late and 5 of these 8 lead ships were delayed by more than 2 years.

Therefore, not later than December 1, 2019, the committeetslithe Secretary of the

Navy to submit a report to the congressional defense committees on the Cedlanbia
schedule and impact of potential lead ship delays. The report shall include a description of
the: (1) Current schedule margin and critical fgttior the lead ship in order to meet
planned delivery and deployment dates; (2) Potential risks to the lead ship schedule,
including the associated potential schedule impact for each such risk; (3) Potential
operational impacts, shipbuilding impacts, anidigation options if the lead ship delivery

date is delayed by 6 months, 12 months, 2 years, or 3 years; and ( 4) Recommendations for
congressional or DOD action to reduce the likelihood or mitigate the impact of potential
lead ship schedule delays. (Ratf)

S. Rep# &l klo6tshtea tfeosl 1| o wi ng
Supporting and expanding the submarine sulzontracting industrial base

The committee believes that expanding the capabdlity capacity of the submarine
industrial base workforce is imperative to keeping pace with Navy shipbuilding
requirements. Numerous manufacturing capabilities must be addressed, including the need
for more qualified and Navgertified welders.

The committe is concerned that the Naegrtified welding workforce may be insufficient

to meet Navy demands on time with the required quality. The committee understands that
Navy-certified welders must undergo significant training and possess a higher level of job
skills compared to the standard welding workforce. The committee further understands that
the welding of high strength submarine steel requires welders to be qualified to MILSTD
1688 and that this work must be performed in Nasstified facilities.

The conmittee is aware of the need to support the specific skill sets necessary to enable
the Navy to achieve the submarine build plan. The committee encourages the Navy to
conduct a thorough assessment of the current workforce and produce a plan for closing the
gaps in capability and capacity. (Page 54)

Conference
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Columbiaclass submarine advance procurement

The budget request included $1.7 billion in line item 1 of Shipbuilding and/&sion,
Navy for Columbiaclass submarine advance procurement.

The House amendment would authorize an increase of $125.0 million above the request.

The Senate bill would authorize an increase of $125.0 million above the request.
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The agreement authorizas increase of $123.0 million above the request.

The conferees' intent in authorizing additional funds for submarine industrial base
expansion is to ensure secerahd thirdtier contractors are able to meet increased
production requirements.

The confereg direct the Secretary of the Navy to notify the congressional defense
committees within 30 days of obligating funds provided for submarine industrial base
expansion of the: obligation date, contractor name or names, location, description of the
shortfallto be addressed, actions to be undertaken, desired end state, usable end items to
be procured, period of performance, dollar amount, projected associated savings including
business case analysis if applicable, contract name, and contract number.

The confeees believe that expanding the capabilities of the secand thirdtier

contractors in the submarine industrial base should lead to greater cost savings and

improved efficiency as production increases to meet the Colucidsa schedule and

higher requiement for Virginiac 1 a s s attack submarines in the Na
Structure Assessment.

Sectiofl. RepPB33t1lddves:

SEC. 855. APPLICATION OF MISCELLANEOUSECHNOLOGY BASE POLICIES
AND PROGRAMS TO THE COLUMBIACLASS SUBMARINE PROGRAM.

Notwithstanding subchapter V of chapter 148 of title10, United States Code (except for
sections 2534, 2533a, and 2533b of such title), for a period of one year beginning on the
date of the enactment of this Act, the mile stone decision authority (as defined in section
2366a of title 10, United States Code) for the Colurdtéss submarine program shall
ensure that such program maintains the Acquisition Program Baseline schathde d
approved under the Milestone B approval (as defined in such section).

FY2020 DOD Appr obp.rR.a AR %6387 Acits i(lon A of
H. R. )1158

Ho us e

The House Appropriati dRsp C®8uifi 6Maeye ,2 3H n Ri0t1s9 )r eopno r
29p8recommended the fundliagslpvefgsamoshotwnas Col uh
col wiin t he DOD foulhadbid e epoecpomended reduction of
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t ube ¢ opnrtoidiwcotuison” e@% InPi.l14lb7008 ¢ ppaadd manufactured
continuous produdgtimo8can]y ¢(Bageecl75)
I
S

H. R. a9 & ported ebey, tthhee cpoammmaigtr aph t hat makes ap
hi pbuilding and Conversaicocno,u nNa viyn ¢(1SuGiNe)s atphpirso pprri

... Provided furthey That funds appropriated or otherwise made available by this Act for
production of the common s8ile compartment of nucleppwered vessels may be
available for multiyear procurement of critical components to support continuous
production of such compartments only in accordance with the provisions of subsection (i)
of section 2218a of title 10, Ueitl States Code (as added by section 1023 of the National
Defense Authorization Act for Fiscal Year 2017 (Public Law-BP8)).
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.. Provided furthey That funds appropriated or otherwise made available by this Act for
Ohio Replacement Sularine (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 in

of

1 n

appl

I ma k e s
Shipbuilding and Conversion, Navy (SCN) appropri

accordance with the provisios of the applicable subsection...

Re p-1 03tlaltobe s

Congressional Reporting on Submarine Construction Prograr@®nsistent with
direction accompanying the Department of Defense Appropriations Act, 2016, the
Assistant Secretary of the Navy (Rasda Development and Acquisition) submits to the
congressional defense committees quarterly reports describing actions the Navy is taking
to minimize costs on the Virginia Payload Module [VPM] program. Additionally, the
Program Executive Officer, Submarg@rovides quarterly construction metrics on the
Columbia Class Submarine, Virginia Class Submarine and VPM programs. The
Committee directs the Assistant Secretary of the Navy (Research, Development and
Acquisition) to consolidate and update these repgnteguirements in accordance with
congressional guidance regarding key metrics for these programs beginning in the second
quarter, fiscal year 2020. (Page 121)

Rep-tBallsldd states

Submarine Workforce DevelopmenThe Committee notes the need to enhance the
workforce pipeline for manufacturing in the defense sector for certain technical
professions, including welding, pipefitting, electrical, machining, shipfittisgpentry,

and others specialties to support the 2018 National Defense Strategy. The Committee
believes that expanding and improving the capability and capacity of the submarine
industrial base workforce is critical to keep pace with current Navy shipbgipfograms.
However, the Committee is concerned that the Naaryified welding workforce may be
insufficient to meet Navy demands for the submarine build plan on time with the required
quality. In particular, the Committee notes the current shortfallhé Virginia and
Columbia class technical workforce and supports increased submarine industrial base
workforce training and education to address this shortfall. Therefore, the Committee
recommends an increase of $8,000,000 in Research, Developmentnd &staduation,
DefenseWide for submarine workforce development, and directs the Secretary of Defense
to work with the Secretaries of Labor, Education, and Commerce to develop and implement
a strategy for strengthening the workforce pipeline for critiefdiglse industries, including

new submarine construction. (Pages-164)
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propul sor. Epbplnetatimwmaseas ea dvfa n$cle2 2p.r002¢c unrielmeinotn (iAn
fundingainelludeson ofSHKiOpP&BM0d mmddufomc tf wred it e ms
product i on”aenadr layn tion cnreceads e “Porfo g$rla2n3—$0n brmelalsinoen f or
industrial "base expansion.

The ©par agirsaipohid.is. otfthlet8 makes appropriations for t
Conversion, Navy (SCN) appropriation account 1 nc

... Provided further That fundsappropriated or otherwise made available by this Act for

Ohio Replacement 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 in

accordance withthe provisn s of t he applicable subsection: ...

FY20E2n0er gy and Water Development and R
Appropr iAatt. ®Rns/R.9 620D7 & i s i d.nR.C) o&65
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COLUMBIA-CLASS REACTOR SYSTEMS DEVELOPMENT

The Committee recommends $75,500,000 fBolumbiaClass Reactor Systems
DevelopmentColumbiaclass submarines are vital to maintain our survivaelerrent.

The Committee remains concerned aboutio® delivery of the firstColumbiaClass
submarine, in part because Naval Reactors claims to have the same amount of schedule
margin despite multiple challenges in the propulsion plant. The Comrditests Naval
Reactors to provide quarterly updates to the Committees on Appropriations for both
Houses of Congress on the progress of the propulsion plant. (Page 129)

Conference

I'n finalF Y¥20t20o nEnetrhgey and Water DeAvpeplrooppnreinatt iaonnds
Actecame Do #li Ri othl8e6 SFurt her Consolidat édldieAppropr
explanatory st £o#HmRn tplrBoévisi dleisv itshifew nf utnhde-n@o Il wmbeil a
class phogwgmamn the appropofathoenDObnfendnreg poilwm
Tab3 e
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Appendix A.SummarRa &t S. PHEBNgns

This appendix provides background information or
has operated since 1959. TRlA-lef oAusr schloawsns eisn atrhee stu
the size of U.S. SSBNs has grown over time, 71efl
SLBMs carried on eachibeatn -FLB8MOhAt hesDmme hcd ar g
the SLBMs carried by earlier U.S. SSBNs, and it

earlier VLI®B.pSSBNEorhet hOehkiaos s ovd ¢ shingn stubmer ge d
di spl acle8mem50 mtofors f hasn twice the size of earlier

Table A-1.U.S. SSBN Classes

George Lafayette/Benjamin
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 19611992 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 83 inches
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 pounds ~130,000 pounds
SLBM (pounds)
Range of SLBMs ~2,500nm ~2,500 nm ~2,500 nm/~4,000 nm ~4,000 nm

Sources: Prepared by CRS based on data in Norman Polifilae, Ships and Aircraft of the U.S, Rieeapolis,
Naval Institute Press, various editions, and (for SSBN decommissioning dates) U.S. NavRegesisel

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 number and weight of nuclear warheads;iactuiges
rangescan be lesser or greater than those shown.

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

58 The larger size of the Ohidass design also reflea@growth in size over time in U.S. submarine designs due to
other reasons, such as providing increased interior volonmeasure$o quiet the submarine acoustically,ato
make it harder to detect.
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decommissioned i9831985 The two boats that remained SSBNs throughout their lives were
decommissioned in 1981.

All five Ethan Allertlass boats were converted into SStdsvard the ends of their livesThe boats were
decommissioned in 1983 (two boats), 1985, 1991, argR19

Two of the Lafayette/Benjamin Frankéilass boats were converted into SSNs toward the ends of their lives and
were decommissioned in 1999 and 20Te 29 that remained SSBNs throughout their lives were
decommissioned in 1986995.For 19 of the boatsthe Poseidon € 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 Ohioclass SSBNs were builthe first four, which entered service in 1981984, were converted

into SSGNs ir0022008.The remaining 14 boats entered service in 19897.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 boategusntly is to be reduced to 2@p that the number of
operational launchers and warheads in the U.S. force will comply with gtcateiclear arms control limits
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AppendixB.U. J K Cooperatiomndn SLB

t he

This ap

New UK SSBN

pendix proviohe sonbHcdSgopanadt i dffi odhma$ LBMs a

UKs ngenteration SEBN| egpgrehel mEsusc cSeSsBsNorand now call
Dr e a d ncoluagshst S S BN.

The ’sUKf

our -Vaamagua$ IBNs, whichl29a9ecereadchecarcy 1@

IIT5DLBMs. Previous classes ofgt&KeS8BNoen¥UmSI] aB8LB

The ’sUKu

s e -nmafd eU.SSLLBMs on its SSBNgandimmpge cdlosme nt

cooperation between Hwtled atwad dcosvsmttsndadrnonhsuth i
At omi ¢

Agreement for Cooperation on the Uses of
known as the Mutual Defense Agreement ).
agreement, cooper

Agr

59 Although the SLBMs on UK SSBNs are U:Bade, the nclear warheads on the missiles are of UK design and
manufacture.

Wit hin

t

ation on SkhMs 1i9m 3p aProtliaculsa rS ail s
eement and a 1982 Exchange BThelveNateersst ibfeitewdk eir

600A March 18, 2010, report by the UK Parliament’s House of
following:
During the Cold Weoperation ith thelkited Staies svebnsidered to he at
the heartofthe[UKU. S. ] “special relationship’”. This included th
Agreement, the 1963 Polaris Sales Agreement (PSA) (subsequently amended for Trident), and the
UK’s wuse of the US nudd62ta992tThecoperatibnalso i n Nevada from

encompassed agreements for the United States to use bases in Britain, with the right to store
nuclear weapons, and agreements for two bases in Yorkshire (Fylingdales and Menwith Hill) to be
upgraded to support US missiflefence plans.

In 1958, the UK and US signed the Mutual Defence Agreement (MDA). Although some of the
appendices, amendments and Memoranda of Understanding remain classified, it is known that the
agreement provides for extensiveageration on nuclearavhead and reactor technologies, in
particular the exchange of classified information concerning nuclear weapons to improve design,
development and fabrication capability. The agreement also provides for the transfer of nuclear
warheadrelated materials.ffe agreement was renewed in 2004 for another ten years.

The other major UKUS agreement in this field is the 1963 Polaris Sales Agreement (PSA) which
allows the UK to acquire, support and operate the US Trident 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 | (C4) missile and again in 1982
to authorise purchase of the more advanced Trident Il (D5) in plabe €4. In return, the UK

agreed to formally assign its nuclear forces to the defence of NATO, except in an extreme national
emergency, under the terms of the 1962 Nassau Agreement reached between President John F.
Kennedy and Prime Minister Harold Madtan to facilitate negotiation of the PSA.

Current nuclear coperation takes the form of leasing arrangements of around 60 Trident Il D5
missiles from the US for t h-standirg todlabaratioh enpthen d e n t
design of the W76 niear warhead carried on UK missiles. In 2006 it was revealed that the US and

the UK had been working jointly on a new ‘Reliable

modernise existing W76tyle designs. In 2009 it emerged that simulation testing at Akstom
on dual axis hydrodynamics experiments had provided the US with scientific data it did not
otherwise possess on this RRW programme.

The level of ceoperation between the two countries on highly sensitive military technology is,

113

accordingtothewrittn s ubmi ssion from Ian Kearns, we l 1

who likenedthe UKUS nuclear relationship to toéking of an
out, but beneath the water there is quite a bit of everyday business that goes on between our two

s

governments in a fashion that’s unprecedented

Congressional Research Service 35

deterren

Rep

above
alliance relationship?”. He quoted Admiral William Crow
iceber g,

i

n

t

he

t

h e

w



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

Mar ch 2‘“hle0 Unhiatted States and the United Kingdom
commitment to nuclear Saltesrihgrcee mehm.tblusgihn ¢ ch e A pProil
U.S. will continue to maintain its strong strate
foldowplatforms, based up®¥n the Polaris Sales Ag

The firsc¢l ¥asangl88BN was oriaghnahly emdojodctiead te@rn
2024, but an October 2010 UK defense and securit
n
r

Vanguard class ships will now be extended by a f
service into etalrel yl®?a2t0e3 02502 0s and

The UK plans to r ecpllaascse btohaet sf owirg dVra¢nhgautairodo r f our
Dr e a d ncoluagshst boats are to be equipped with 12 mis
call for each -Y0%tBMwo, cwirtrly ttheghdat Der four tubes
The 71 eportMasitnatGeahteet Hast a1 6g btulod dswbsnmamrd qqeisr e d

ar oun d®Thoel 6f.i rst new boat is to be delivered by
previous¥®y planned.

The United States 1s assisbiagdSédSuBgNUp rwigtrla me e 1l tna
additiomduloat hEGommon Missi,taeCdmpaedmSnate€MC}y a
UK with t h3e rnecawc PROWR tpel amBe d a H ySoSuBgNa.t A December 20
press 1 epdtrhte rset ahtaecss bteheant st rong [ UK] collaborat:i
Drdnanoupgrhotgr am], particularly with regard to the
t echn’alnadgyt,hat the des i ghr ecaodnncobupgshsts ‘@mmleovgd for t
propul sion plant basedg omteimmanUSUKd ersaidgentg ¢y rb utte cuhs i n g
(PWR) and modern secorn®Thahey p.rSo.p uNasviyo ns tsaytsetse msh a t

Naval Reactors, a joint Department of Energy/Department of Navy organization
responsible for all aspects of naval nuclear propulsion, has an ongoing technical exchange
with the UK Ministry of Defence under the US/UK 1958 Mutual Defence Agreement. The

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

(House of Commons, Foreign Affairs Committ&&th ReporGlobal Security: UKUS Relations
March 18, 2010, paragraphs 1335; http://www.publications.parliament.pdtm200910/
cmselecemfaff/114/41402.htm paragraphs 13135 are included in the section of the report
available athttp://www.publications.parliament.ygcm200910¢mselecémfaff/114/11406.htm)

See also “U. K. S-Aanms BatenExbdan Ni &lbbalBecurity Névswirduwy30, St at es , ”
2014.

61 Statement of Rear Admiral Stephen Jaim1JSN, Director, Strategic Systems Programs, Before the Subcommittee
on Strategic Forces of the Senate Armed Services Committee [on] FY2011 Strategic Systemd,7, 2010p. 6.

62 Securing Britain in an Age of Uncertainty: The Strategic Defence aturi§eReviewPresented to Parliament by
the Prime Minister by Command of Her Majesty, October 2010, p. 39.

63 Securing Britain in an Age of Uncertainty: The Strategic Defence and Security Rewmanted to Parliament by

the Prime Minister by Command blier Majesty, October 2010pp5,3839.F or mor ¢ ®neadmobigat UK’ s
SSBN progranas it existed prior to the October 2010 UK defense and security review sgmRjchard Scott,
“Deterrence AanA’ Di De § Begamber 28e26026-3).

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

65 PWR3 means pressurized water reactor, design number 3. U.S. and UK-poaleeed submarines employ
pressurized water reactors. Earlier UK nucleawered submarines are powered by reactor designs that the UK

designated PWR and PWRL. Foran articledic us sing the PWR3 plant, s-ee Richard Sc
Energising the UK’s Nawnel sNitat ead nak oy rd/ence Revi ew
Sam LaGrone and Richard Scott, “StranggdgnNeAss eNavy Deterre:

International December 2011: 17 and 18.
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US/UK 1958 Mutual Defence Agreement is a Government to Government Atomic Energy
Act agreement that allows the exchange of naval nuclear propulsion technology between
the US andJK.

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 next generation SUC
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 personnel pribvide fu

time engineering support for the exchange, with additional support from key US suppliers

and other US based program personnel as needed.

The relationship between the US and UK under the 1958 mutual defence agreement is an
ongoing relationship and thevie 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 Defenéeé.

Uu. S. assistance to the UK on nawalmamuwc lyearr sp racgpol
To help j urtsp sntuaprdtwatrheed bKun bmarine program, the Un
the UK a complete nuclear propulsion plant (pl us
installed on ¢$hxe SKKNMB;SNalk ¥ (@Soswenruecdl eaatrt ack s ubmar
(SSNs), which entered service between 1I'959 and 1
firstpowebkbeadr ship, tDhree aadtntoawgk tcshu bemmtreimeed s er vi ce
The Dece mbsesr r2elplolr fthreset Ak eiss tahlasto | ooking at ot he:
b et wizxreena d naonudg htthe Ohi o Repl acement Programme. For
agreement has been signed off regarding the plat
rescspeve comBlat systems.

A June 24, 20t06teprthse fobpbbotwing:

The [U.S. Navy] admiral responsible for the nuclear weapons component of ballistic
missile submarines today praised the “truly wunigq
officerswho have similar responsibilities, and said that historic cooperation would not be
affected by Thursday’s vote to have the United Ki

Vice Adm. Terry Benedict, director of the Navy’s
basedon a telephone exchange Thursday morning with
have no c¢ o naalledBrexit’voter-fordBritisheexit— was a decision based o
its relationship with Europe, not®with us. 1 see

Source: Email to CRS from Navy Office of Legislative Affa:
Generation U. K. Boomer s RSN Nevghttp://fiewsousni.dg.D8cemb8d7, 2014i ons hi p, ”

8Sam LaGrone and Richard Scott, “StrategdaneAss eNavy Deterre:
International December 2011: 19. See also Jakhkem®iihTridest Si mon s , “Br
Nucl ear PoliticogApri 30, 2015.

90t t o KrBeeinsehdeirc,t :“ UK Exi t From European Un,iUSNIN&Wsn ’ t Hi nder

June 24, 2016.
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AppendixC.Co 1 uimdbl a Prso g rQrm gin and
Milestones

This appendix provides Chd wkndlriacsusn dp riongfrogrimma tainodn o r
mil eston

Program Origin and Early Milestones

Al t hough the eventuawl asse & SBNsr diplsabe emh &k nOlwino f
ColumHiass pawmglbhamtraced more specifically to an
2006 between President George W. cPwmskraind gUK hRr i
desire to participate in a progHhaf®®@LBM daxnttond hteh e
2040s, and -genbaati onhs-SE§BNFothowyn® t his exchang
with an atwhme emresgsemdfretd daettaed acf athiklB NO U i one t hat
would likely be needed to devDODpiandO0O067ebdganrtr s
om ngenerabhnendsesaraf(8BSHhdetsemmddrts -basddt he t e
strategimneSeBdttd) signal the possibibdbityecthsasathbynb
submarine.

An Initial Capabilities Document (I'dR)Y for a neyv
approveds blyoiDODID Requirements Ovaes?2Q@FERCOMmittee
July 2008, DOD issued a Concept Decision providi
( AOA) for the program; an acquisiti’®n decision 1
acquisition executive, statescoher ne whs ya t e mb man
The Navy e€CoidbmHsabsesd pdifaigac @aamtb out t“his same time

The AOA reportedly begad®Tha ABDA wasnmeomplretfad] v
brief to the Office of Mhyg S6¢cr200Ppy dheDETaakbedl
was completed in September 2009. An A®OA Sufficie
Director, Cost Assessment & Progr'@meEvA®IAuati on (
concludedddshiagn aSBW wasfdiher dbplsakt ospg i XEBNOhi 0Fo

70In February2007, the commander of U.S. Strategic Command (STRATCCGAMmissioned a task force to support

an anticipated Underwater Launched Missile Study (ULMIB) June 8, 2007, the Secretary of the Naitjatedthe

ULMS. Six days later, the commander of STRATCOM directed that a Sea Based Strategic Deterrent (SBSD)
cambility-based assessment (CBA) be performeduly 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 events relating to the ULM&hd SBSD provided to CRS and the Congressional Budget Office (CBO) on

July 7, 2008.)

“On February 14, 2008, the SBSD ICD was approved for joint

Review Board (R3B). On April 29, 2008, the SBSD was approved DOD’ s Functional Capabilitie:
proceed to DOD’s J oi n($ourceaNawy bstof keyteveats rel@ingdorthe UKMB @nd 5BSD

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

72Navy briefing to CRS and CBO on the SBSD prograuty 8, 2009.

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

74 An August 2008 press report states that the program office, calledBPM$, “was established within

mont hs.” (Dan Taylor, “Navy NextGedaerdp i Bnsideghs BadyAw@tist i ce To Ma

17, 2008.
5% Goi ng Beferise DailySepteniber 22, 2008, p. 1.

76 Department oDefenseFiscal Year (FY) 202 Budget EstimatedNavy, Justification Book Volume, Research,
Development, Test Evaluation, NavyBudget Activity 4entry for PEO603561N, Project 3220 (PDF page 345 of 888).
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a June 26, 203 scNasvsynlgl optposns that were examirit
class, S®BNendix D

The prsogMialne st omee tAi mg vwasw held on December 9, 2
the Navy provided the following statement to CRSE
meeting:

The OHIO Replacement Program achieved Milestone d\leas been approved to enter
the Technology Development Phase of the Dept. of Defense Life Cycle Management
System as of Jan. 10, 2011.

This milestone comes following the endorsement of the Defense Acquisition Board (DAB),
chaired by Dr. Carter (USD forajuisition, Technology, and Logistics) who has signed
the program’s Milestone A Acquisition Decision Me

The DAB endorsed replacing the current 14 Gdiass Ballistic Missile Submarines
(SSBNs) as they reach the end of their service lita #2 Ohio Replacement Submarines,
each comprising 16, 8nch diameter missile tubes utilizing TRIDENT Il D5 Life
Extended missiles (initial loadout). The decision came after the program was presented to
the Defense Acquisition Board (DAB) on Dec. 9, 2010

The ADM validat e cthmho IprggygmMDamel opment Strategy
Technology Development Phase during which war fig
operational and affordabilitydgoal opmPasigdfopt e
continue to ensure sufficient techn®logical mat-u
January 2017 Milestone B Approval

On January 4, 2017, DOD gave -cMialsess tpornoeg rBa ma.p pMiolvea
B appr ovpaelr, miwthsi cah program to enter the engineer:i

(EMD) phase, 1is generally considered a major mil
permitting the program to transition,a in effect,
procurement program of record. A January 6, 2017
Milestone B approlaksfproghamCeltambsathe followi

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 signed the acquisition decision memorandum approving COLUMBIA Class

program’s Milestone B and designating the program
defense acquison program. Milestone B also establishes the Acquisition Program

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

Phase of an acégition program, permitting the transition from preliminary design to detail

design, using Shipbuilding and Conversion, Navy (SCN) funds. Cost estimates for this

program have been rebaselined from CY2010 dollars to CY2017 dollars in accordance with

DoDI 5000.02, Rev p, dated 7 January 2015.

The MS B Navy Cost Estimate for Average Follow Ship End Cost (htd8)2n 2010$
using specific shipbuilding indices is $5.0 billion, a $600 million reduction from the MS A
estimate, which nearly achieves the affortigbtarget of $4.9 billion set at MS A. To
continue cost control, the Navy will focus on:

* Stable operational and technical requirements

* High design maturity at construction start

77 Source: Email from Navy Office of Legislative Affairs to CRS, February 3, 2011.
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e Detailed plans to ensure ma otywifigeifortsandi ng readines
synergies with other nuclear shipbuilding programs

e Aggressive cost reduction actions

Affordability caps have been assigned that are consistent with current cost estimates and
reasonable margins for cost growth. Relative to Milestonthése estimates have been
updated to adjust Base Year from 2010 to 2017, a standard practice to match Base Year
with the year of Milestone B approval. The MS A unit cost affordability target ($4.9 billion

in CY2010$% using Navy indices) used a unique inetr, “AveraghkipERbd 1 1 ow
Cost,” which a-d2 BramiMilestdne B forward thelatfosdability cap for

the unit cost will be measured by using the Average Procurement Unit Cost (APUC), which
includes all 12 hulls. The Affordability Cagf $8.0 billion in CY2017$ is based upon the
approved APUC estimate of $7.3 billion plus 10%....

The Navy and industry are currently negotiating the detail design and construction
(DD&C) contract, which is expected to award in early 2017. With negotiatmms$nuing

on the DD&C contract, the Navy has ensured the COLUMBIA Program design effort will
continue without interruption. The Navy issued a contract modification to allow execution
of SCN for detail design on the existing R&D contract. With this modiion in place,

detail design efforts that had initially planned to transition 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 SClkeutthe second
Continuing Resolution, funding is now available to execute detail design. In accordance
with 10 U.S.C. §2218a and the FY17 National Defense Authorization Act, the Navy
deposited the FY17 SCN into the National 8ased Deterrence Fund (NSBPDHFhe first
installment of funding will be executed on the existing R&D contract, which allows
transition into detail design and continued design progress until the award of the DD&C
contract’®

78 Columbia Class MS [Milestone] B, Congressional Notificatidanuary 6, 201pp. 1-2. See also Megan Eckstein,
“Col vambasas Submarine Program Passess MiUSN§Newsdawa®4,Deci si on,
2017.
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AppendixD.De s i gn o f -(loa susmbHomat s

This appe nadd dki tpiroonvaild ebsa c k ground 1 nfor-enhdasd o®n
boats.

Some Key Design Features

on t

The Cotltmbsadesign will reflect the following:

¢ Th€@ol umbiiasiddgasisfgm® acar expected service

e Unlike -¢lha@esshglnoob which require®the midlife

11 f e

nuc

Col umbiia ctloa sbse ¢ qewoifiphped pwntuk lamaki fuel core (

nucl ear fuel core that 1S sufficient t o

include a nutol opr rrad f vywelvaenr gl)iitfse .ful 1l 42
e Th

e
opp
submarines-drThe selys¢emi ¢s expected to be
t han a mlercihvaen $scyaslt e m.

e

e Th

powe:
l1ifahthough thewiCblumbti aneddsas midlife nucl
will still needowemhaduwli fei nonyedmedvaghaul

e a
t 1

Columbia class is -droipbeepufinippetdrwi hh ansn
osed to dhevemephapubtaion train used on

ot |
qui

Columbia ¢l ass 1 s tt oathea vteh & LsBaMmd asuinzch & su

on the Ohio class (i.¢e., tubes with a diamet

t o accomnbo dalt BeM)a. D

¢ The Columbia class wifPbfhdsefeaeebegcamompaceed
feet oncltahses Vhd va ghength of 560 feet, the

Ohicd ass ®design.

7 Rear Admiral David Johnson, briefing to Naval Submarine League Annual Symposium [on] ExpandingdJnderse

d
S an

Dominance, October 23, 2014, briefing slide 19. See also W

Re pl ac e me n t NasalBnginearsiJauenaSeptember 2015: 836.

80As ment i on e @urrenhQhibGlassrSSBNS ¢  f -klass boadtsiraceive a midlife nuclear refueling
overhaul, called an Engineered Refueling Overhaul (ERO), which indhadlesa nuclear refueling and overhaul work
on theship that is not related to the nuclear refueling.

81U.S. Navy,Report to Congress on Annual LeRginge Plan for Construction of Naval Vessels for FY 2011
February 2010, 5.

82 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 Reactrs, 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, and Dave BisiWwph,at Wi 11 Fol 1 &% the Ohio CI1

Naval Institute Proceedingdune 2012: 31;ala m La Gr one and Richard Scott

Confront Cosltan@hasl INean gyeDdcaritber 20016t For onar@dn electric drive ppulsion, see
CRS Report RL3062Electric-Drive Propulsion for U.S. Navy Ships: Background and Issues for CongreBonald
O'Rourke

83 Beam is the maximum width of a shipor Navy submarines, hich have cylindrical hulls, beam is the diameter of
the hull.

R “Strateg

%Dave Bishop, “What Wil.S. NavallhslitetesProcdedingiine 2002: 3 Bishap was”

program manager for the Columhilass program.) See alSam LaGrone and Richafdc ot t , “Strategic Asset
Deterrent Plans Cohdmens Nawsy DdCenber A0tklafland a6 & |

8%Sydney J. Freedber g, “Navy Seeks Sub Replacement Savings:
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e InsteaSdLBM IZXdumedh, ascloms ¢ hde€olhgmhi a he
clashadé SLBM Il aunch tubes
e As notead thaomlgihert;ht a€el dmbi gn h atsh afne wer SLBM

t he -Olha s design, i tc liass sl adrergsmisrg nt thhann tt he Ohi o
submer ged displ aecelmesnst .daeTshiegmnG ohtaeschb s a b mer ge d
displacement of 20,815 tons (as of August 20
Ohicd ass ®8ksi @atimbsadesi gmladd kédedihgn Ohi o

before 1it, will be the largest submarine evVve:

e The Navy “ewntngst o htahe unique demands of stratf
[Col umHiaas s] tmuastts be f i tpttedda twi tcha ptahbei Imotsite su and
stealth to ensure tthetyh airyre afswldRPifdeth blpa nt. hr ou g

June 2013 Navy Blog Post Regarding Ohi

A June 26, 2013, blog post by ResabDiAd¢dmitwmal fRircha
Undersea Warfare (N97), discussing a@dgtaisens t hat
SSBNs,thtatfaldl owing

Over the last five years, the Nawyorking with U.S. Strategic Command, the Joint Staff

and the Offie of the Secretary of Defend®sformally examined various options to
replace the Ohio ballistic missile submarines as they retire beginning in 2027. This analysis
included a variety of replacement platform options, including designs based on the highly
successful Virginieclass attack samarine program and the current Chlass ballistic

missile submarine. In 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 vaety of writers have speculated that the required survivable deterrence could
be achieved more cost effectively with the Virgihiased option or by restarting the Chio
class SSBN production line. Both of these ideas make sense at facemmadieis why

they were included among the alternatives assebsédhe devil is in the details. When

we examined the particulars, each of these options came up short in both military
effectiveness and cost efficiency.

Virginia -based SSBN design with a Trident Il D5 misile. An SSBN design based on a
Virginia-class attack submarine with a largjameter missile compartment was rejected
due to a wide range of shortfalls. It would:

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

86 Navy information paper on Columbiass program dated August 11, 2014, provided to CBO and CRS on August
11, 2014.

87U.S. Navy,Report to Congress on Annual LeRgnge Pan for Construction of Naval Vessels for FY 2011

February 2010,p.28.¢c¢ e al so Mike McCarthy, “Navy StrivbDelepse To Reduce |
Daily, February 6, 2015: 1n an article published in June 2012, the program manager f@ualuenbiaclass program

stated that “the current confi gur a tinclhediamatef missile tube§)a430 repl ace

foot-diamater hull, electricrive propulsion, [an] Xstern,accommodations for 155 personnel, and a common

submaine radio roormtailored to the SSBN missionDa(ve Bi shop, “What WilS Nawalll ow the O

Institute Proceedingslune 2012:3See¢ al so Sam LaGrone and Richard Scott
Confront Co slta n@h ydhtdiatienalDeceriiber 2011: 15 and Tkhe 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 tersteXn means that ttsteering 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 theamerticeizontal

pattern of a plus sign (which is referred to as a cruciform stehe)common submarine riadoom is a standardized

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

, “ gt
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* Not meet survivability (stealth) requirements d
drive train able to quietly propel a much larger ship

« No t -sea availability requirements due to longer refit times (since equipment is
packed more tightly within the hull, it requires more time to replace, repair and retest)

* Not me eytrequirementd duebta allonger riifd overhaul (refueling needed)
* Require a larger number of submarines to meet t

* Reduce the deterrent value needed -to protect t]
sea)

« Be mamaive than sthee alternatives due to extensive redesign of Virginia systems
to work with the large missile compartment (for example, a taller sail, larger control
surfaces and more robust support systems)

We would be spending more money (on more shipdglioer less deterrence (reduced at
sea warhead presence) with less survivability (platforms that are less stealthy).

Virginia -based SSBN design with a smaller missilesSome have encouraged the
development of a new, smaller missile to go with a Virgrased SSBN. This would carry
forward many of the shortfalls of a Virgintzeased SSBN we just discussed, and add to it

a long list of new issues. Developing a new nuclear missile from scratch with an industrial
base that last produced a new design more t@arears ago would be challenging, costly
and require extensive testing. We deliberately decided to extend the life of the current
missile to decouple and sk the complex (and costly) missile development program
from the new replacement submarine progradditionally, a smaller missile means a
shorter employment range requiring longer SSBN patrol transits. This would compromise
survivability, require more submarines at sea and ultimately weaken our deterrence
effectiveness. With significant cost, teatali and schedule risks, there is little about this
option that is attractive.

Ohio-based SSBN desigrBome have argued that we shoukdpen the Ohio production

line and resume building the Ohio design SSBNs. This simply cannot be done because
there is ndDhio production line. It has long since beeftageled and modernized to build
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 witléts leg
performance could be built using the new production facilities? No, since arb@dedl

SSBN would:

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

. Require 14 instead of 12 SSBNs by reverting t
standards (incidentally creating other issues with the New START treaty limits)

e Suffer from reduced reliabinfceoflggacy@hio costs assoc
system components

Once again, the end result would necessitate procuring more submarines (14) to provide
the required asea presence and each of them would be less stealthy and less survivable
against foreseeable 2tentury threats.

The Right Answer: A new design SSBN that improves on OhioWhat has emerged

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

weapors system and its operating cycle. To this it adds:

* Enhanced stealth as necessary to pace emer ging
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. Systems commonality with Virginia (pumps, valwv
enabling cost savings in desjgrocurement, maintenance and logistics

*Modular construction and use of COTS equipment ¢
submarines to reduce the cost of fabrication, maintenance and modernization. Total

ownership cost reduction (for example, invieg in a life-of-the-ship reactor core enables

providing the same ateapresence with fewer platforms).

113

Al't hough the Ohio replacement is a new design,
best lessons from 50 years of undersea deterrence, from ieffom the Virginia, from

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

needing to provide survivable nuclear deterrence. The result is-daslowcosteffective

platform capable of smoothly transitioning from t@&io and delivering effective 21

century undersea strategic deterreffce.

2

16 vs. 20 SLBM Tubes

Overview

The NawWwgcideis€ghumHiasms iwdhatl 6 SLBM t uwass ame her t
s eeveeirsdihoendsNa d ¢ t o reduseet hgeept omatsedent cost
ough 12 tiamwahhaky yp rtoagrrgaethi tbs on oifn BYI@& 10 doll a
ervers were con€el nmtiwaheaehl alsbe stiugphreisn g atthhee r t h
ate a risk nthaltedlt Sfosdcaeatmigght not have enou
ond to fully perform their deterrent role. Tt
rt Treaty limiting strategic nucleaaof weapons,
Trident SSBNs, each with 20 operable SLBM tub
dered inoper88btabesfowher tCotl a1bmld aafsNs2 vipyw oi gnr atnh e

88 «“Facts We Can Agree Upon About Design of Ohio Replacement SSBNNa vy Li ve, accessed July 3
http://navylive.dodlive.mil201306/26factswe-canagreeuponaboutdesignof-ohio-replacemenssbn/

89 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 Administratignvhen asked for examples cost efficiencies that are being pursued in his programs,
statedthe following

The—t he Ohio replacement |[program] has been one that we’
for—for several years now. But in the name of the efficesicand one of the issues as we work

through the Defense Department’s acquisition process,
process that Dr. [Aston] Carter [the DOD acquisition executive] headed up.

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

concerned, one of the key decisions that was made-that helped us in that regard was a

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

down rate the-theprom 1 s i on power that wasi tnese de ds,maslo [oebrv]i otuhsel y, i
reactor that you would 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 bawtk use components that we 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 ¢ad that propulsion plant down and rely on proven technology
thatpusmps and valves and things 1like that don’t change

s

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

(Souce: Transcript of hearing.)
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planning a force of 12 SSBNs ecaaxthou tllelsk6 tthmlme s ,
280. These observers also cited the uncertainties
deterrent forces out €oulmbhdapaahd sZxth&0d,ulwhlde t ot hlee
serviece These observers @oekwewmb wh ¢dthhalshs tt udbepl am
than 20 was fully supported within all parts of
(STRATCOM)

In responode¢heNabDPDawmdficials sta€CeHdumhnt ¢ hesse:
with 16 tubes rather than 20 was carefully consi
with 16 tubes will give U.S. stratrengitcheniurcl ear f
deterrent role in the 2030s and beyond.
Testimony in 2011

At a March 1, 2011, hearing before the House Arn
Roughe a@hi etfheonf Nawvaht©pdet heti 6dné)] owing:

I’m very comfortable with where we'rgoing with SSBNX. The decision and the
recommendation that | made with regard to the number of tulzesch tubes are
consistent with the new START treaty. Theyconsistent with the missions that | see that
ship having to perform. And even though it neycharacterized as a cost cutting measure,
| believe it sizes the ship for the missions it will perfdfin.

At a March 2, 2011, hearing before the Strateg
Services Committee, the following exchange occ

e =
—

REPRESHETATIVE TURNER:

General Kehler, thank you so much for your continued thoughts and of course your
leadership. One item that we had a discussion on was the triad, of lockin§ttee Navy

and the tube reductions of 20 to 16, as contained in other heanitigs Hill today. | would

like your thoughts on the reduction of the tubes and what you see driving that, how you see
it affecting our strategic posture and any other thoughts you have on that?

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

Thank you, Mr. Chairman. Well, first of all, sir, let me say thattiremy mind anyway,

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

of the need to modernize the entire triad. And so, firstofallhli nk t hat 1it’s 1importan
us to recognize that that is one piece, an important piece, but a piece of the decision process

that we need to go through.

Second, the issue of the number of tubes is not a simple &tablkhite answer. So let me
just commat here for a minute.

First of all, the issue in my mind is the overall number of tubes we wind up with at the end,
not so much as the number of tubes per submarine.

Second, the issue is, of course, we have flexibility and options with how many warheads

>

pe missile per tube, so that’s another considerat

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 to be in training, et cetera.

9 Source: Transcript of hearing.
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And so those and many other facteit® include a little bit of foresight here, in looking
ahead to 20 years from now in antisubmarine warfare environment that thevilahave

to operate in, all of those bear on the ultimate sideways shape configuration of aofollow
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 flexibilithat | just laid out; given that this is an
element of the triad and given that we 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 asuarine with 16 tubes.

| understand the reasons for wanting to have 20. | understand the arguments that were made

ahead of me. But as | sit here today, given the totality of the discussion;-haisaid, |

am not overly troubl d¢hdtthe gavel has beeN poundediontideon’ t kno w
other side of the river yet with a final decision, but at this point, | am not overly troubled

by 16%

At an April 5, 2011, hearing before the Strategi
Services Coomnhiotwti eneg, etxhcehafnge occurred:

REPRESENTATIVE LARSEN:

General Benedict, we have had this discussion, not you and I, | am sorry. But the
subcommittee has had a discussion in the past with regards to thel@sioeplacement
program.

The new START, though, lven it was negotiated, assumed a reduction from 24 missile
tubes per hole to, | think, a maximum a maximum of 20.

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

Can you discuss, for the subcommittee herd,e Navy’s rationale for that?
from 24 to 16 as opposed to the max of 207?

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

Sir, as part-excuse me, as part of the werg for the milestone A [review for the
Columbiaclass prograinwith Dr. Carter in OSD, SSP supported the extensive analysis at
both the OSD level as well as STRATCOM’ s anal ysis

Throughout that process, we provided, from the SWS [strategic weapon system] capability,
our perspective. Ultimately that wedled up into both STRATCOM and OSD and senior
Navy leadership and in previous 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 see grevironment today can be met with 16.

And so, as the acquisition and the SWS provider, we are prepared to support that decision
by leadership, sir.

REPRESENTATIVE LARSEN:
Yes.

And your analysis supportsdid your analysis that fed into this, did you loatkspecific
numbers then?

REARD ADMIRAL BENEDICT:

91 Source: Transcript of hearing.
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Sir, we looked at the ability of the system, again, SSP does not look at specific targets
with...

REPRESENTATIVE LARSEN:
Right. Yes, yes, yes.
REAR ADMIRAL BENEDICT:

Our input was the capability of thmissile, the number of rentry bodies and the throw
weight that we can provide against those targets and based on that analysis, the leadership
decision was 16, s

At an April 6, 2011, hearing before tdhe Strategi
Services Committee, the following exchange occur

SENATOR SESSIONS:

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

What is the basis for the Navy’s decision of 167
will that decision impact the overall nuclear force structure associated with the command?

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

Ye s, sir. SSP supported the Navy analysis, STRAT
analysis, as we proceeded forward and towards the Milestone A decision toluh@ia
class prograirthat Dr. Garter conducted.

Based on our input, which was the technical input as-tethe director of SSP, other
factors were considered, as you stated. Cost was one of them. But as the secretary, as the
CNO, and I think as General Kehler submitted in their testimtihat given the threats that

we see today, given the mission that we see today, given the upload capability €f,the D

and given the environment as they saw today, all three of those leaders were comfortable
with the decision to proceed forward with tLibes, sir.

SENATOR SESSIONS:

And is that represent your judgment? To what extent were you invelwede you
involved in that?

REAR ADMIRAL BENEDICT:

Sir, we were involved from technical aspects in terms of the capability of the missile itself,

what wecan throw, our range, our capability. And based on what we understand the

capability of the B5 today, which will be the baseline missile for the Ohio Replacement

Program, as the director of ®SSP I°'m comfortable w

Section 242 Report

Seoni 242 of the FY2012 NatHoRalPLRDdBddLL2e Aut hori z
December 31, dDODI119 s almitCeoal uraelpioasr st twhmo tg rha m

includes, among other things, an assessment of 3
nubmrs of SLBM launch tubes per shoat. The text o

92 Source: Transcript of hearing.
93 Source: Transcript of hearing.
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SEC. 242. REPORT AND COST ASSESSMENT OF OPTIONS FOR GEIASS
REPLACEMENT BALLISTIC MISSILE SUBMARINE.

(a) Report Required\ot later than 180 days after the date of the enactment of this Act, the
Secretary of the Navy and the Commander of the Unitate$ Strategic Command shall
jointly submit to the congressional defense committees a report on each of the options
described in subsection (b) to replace the @ifdgs ballistic submarine program. The
report shall include the following:

(1) An assessmemf the procurement cost and total lifgcle costs associated with each
option.

(2) An assessment 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
enactment of this Act; and

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

(A) the nuclear employment and planning guidance in place as of the 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
changes in the threat and strategic environment.

(b) Options Considered he options dscribed in this subsection to replace the ctass
ballistic submarine program are as follows:

(1) A fleet 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 missilees 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) shall be submitted in unclassified form,
but may includea classified annex.

(c) 4&sbhoavlel sbtea tsewsb mihtet erd piomr tuncl as s i fi

Subsect n
d annezx.

0
cl assif1e

i
Hi

The report as submitted was gpraigma ruinlcyl atshsel fcleads s i
summary, thes taesx tf oolfl owhsi cchuniderl ining as in the

The National Defense Authorization Act (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 congressi defense committees
comparing four different options for the OHIO Replacement (OR) fleet ballistic missile
submarine (SSBN) program. Our assessment considered the current operational
requirements and guidance. The four SSBN options analyzed were:

1. 12 SSBNs with 16 missile tubes each
2. 10 SSBNs with 20 missile tubes each
3. 10 SSBNs 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 throdgan assured second strike capability that is survivable, reliable, and
credible. The number of SSBNs and their combined missile tube capacity are important
factors in our flexibility to respond to changes in the threat and uncertainty in the strategic
envronment.

We assessed each option against the ability to meet nuclear employment and planning
guidance, ability to satisfy &ea requirements, flexibility to respond to future changes in
the postulated threat and strategic environment, and cost. Inages@ions with more
SSBNSs can be adjusted downward in response to a diminished threat; however, options
with less SSBNs are more difficult to adjust upward in response to a growing threat.

Clearly, a smaller SSBN force would be less expensive tharger l&rce, but for the
reduced force options we assessed, they fail to meet cunssd and nuclear employment
requirements, increase risk in force survivability, and limit flexibility in response to an
uncertain strategic futur®ur assessment is timeogram of record, 12 SBNs with 16
missile tubes eaclprovides the best balance of performance, flexibility, and cost meeting

commander’s requirements while supporting the
goals and objectives

The classified annesontains detailed analysis that is not releasable to the JFtiblic.

94 Report and Cost Assessment of Options for Ogl@ss Replacement Ballistic Missile Submayidaclassified
Summary received from Navy Legislative Affairs Office, August 24, 2012. See also Christopher J. Castelli,
“Classified Navy Assessment On IrkileBNe NaySeptemherold, 2042,

Program Of
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AppendixE.Nat i on#las®ea Deterrence

Xx provides additiona-BabadkPeovoandenat

Creat d Lb-2 941 3

Section 1022 of theB@dM¢tKbenwi NaandnidlbwBhDefleRse Au
Act for Fi sHe aRl. /PBe%a7r? 9IF3 De(c e mb ecrr eladt,e d2 Otlhde) Nat i on
SeeBased Deterrence Fund (NSBDF), a fund in the LT
t hatpairsatsee frromr ¢ hel Nmavyhi pbuilding account ( whi
Shipbuilding and Conversion, Navy, or SCN, appr o

Amende ®. hy9 214 .-328 4PndL.-9115

Section 1022 of the FY2O0 1A¢c SNa(tiR30dn6a912 D f ens e Aut h
November 25, 2015) , Section 102z3a toifoSt. hAec tF Y2017 1
293 L.32ABf4 Decembpr 28d SOdHion 1022 eamfsethe FY20
Aut horizHtR . o2 AL-@ bfd 5De ce mbearmeln2d,e d2 01107 )U. S. C. 221
prva de additional acquisition authorities for th

Te x t as Amended

The text of 10 U.S.C. 2218a, as amended, 1 s as f
8§2218a. National Seased Deterrence Fund

(a) EstablishmeriThere is established in the Treasury of the United States a furel to
known as thé&National SeeéBased Deterrence Fuhd

(b) Administration of FundThe Secretary of Defense shall administer the Fund consistent
with the provisions of this section.

(c) Fund Purposegl) Funds in the Fund shall be available for obligatind expenditure
only for construction (including design of vessels), purchase, alteration, 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
program is authorizely law.

(d) Deposits.There shall be deposited in the Fund all funds appropriated to the Department
of Defense for construction (including design of vessels), purchase, alteration, and
conversion of national sdzased deterrence vessels.

(e) Expiration ofFunds After 5 YearsNo part of an appropriation that is deposited in the
Fund pursuant to subsection (d) shall remain available for obligation more than five years
after the end of fiscal year for which appropriated except to the extent specificallygutovi

by law.

(f) Authority to Enter Into Economic Order Quantity Contra€iy. The Secretary of the

Navy may use funds deposited in the Fund to enter into contracts kndecasmic

order quantity contractswith private shipyards and other commercial gmvernment

entities to achieve economic efficiencies based on production economies for major
components or subsystems. The authority under this subsection extends to the procurement
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of parts, components, and systems (including weapon systems) commandawtquired
for other nuclear powered vessels under joint economic order quantity contracts.

(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 thabilityaiof
appropriations for that purpose, and that total liability to the Government for termination
of any contract entered into shall be limited to the total amount of funding obligated at time
of termination.

(9) Authority to Begin Manufacturing artehbrication Efforts Prior to Ship Authorizatien.

(1) The Secretary of the Navy may use funds deposited into the Fund to enter into contracts
for advance construction of national dessed deterrence vessels to support achieving cost
savings through workl@amanagement, manufacturing efficiencies, or workforce stability,

or to phase fabrication activities within shipyard and managetisubmanufacturer
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
appropriations for that purpose, and that total liability to the Government for termination
of any contract entered into shall be limited to the total amount of funding oblajatet:

of termination.

(h) Authority to Use Incremental Funding to Enter Into Contracts for Certain Hamns.

The Secretary of the Navy may use funds deposited into the Fund to enter into
incrementally funded contracts for advance procurement of hifyle,veong lead time

items for nuclear powered vessels to better support construction schedules and achieve cost
savings through schedule reductions and properly phased installment payments.

(2) A contract entered into under paragraph (1) shall provideathabbligation 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 Government for termination
of any contract entered into shall be limited to thaltamount of funding obligated at time

of termination.

() Authority for Multiyear Procurement of Critical Components to Support Continuous
Production(1) To implement the continuous production of critical components, the
Secretary of the Navy may use fsdeposited in the Fund, in conjunction with funds
appropriated for the procurement of other nuclgawvered vessels, to enter into one or
more multiyear contracts (including economic ordering quantity contracts), for the
procurement of critical contraatéurnished and Governmefurnished components for
critical components of national sbased 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 Secretary shall clearly identify
funds requested for critical components and the individual ships and programs for which
such funds are requested.

(3) Any contract entered into muwant to 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 the total liability to the Government for the
termination of the antract shall be limited to the total amount of funding obligated for the
contract as of the date of the termination.

()) Budget RequestBudget requests submitted to Congress for the Fund shall separately
identify the amount requested for programs, migjeand activities for construction
(including design of vessels), purchase, alteration, and conversion of natioassea
deterrence vessels.

(k) Definitions-In this section:
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(1) The term“Fund’” means the National Sd¥ased Deterrence Fund establshay
subsection (a).

(2) The term“national sedased deterrence vessaheans any submersible vessel
constructed or purchased after fiscal year 2016 that is owned, operated, or controlled by
the Department of Defense and that carries operational intereotal ballistic missiles.

(3) The ternt‘critical componeritmeans any of the following:
(A) A common missile compartment component.
(B) A spherical air flask.

(C) An air induction diesel exhaust valve.

(D) An auxiliary seawater valve.

(E) A hoveringvalve.

(F) A missile compensation valve.

(G) A main seawater valve.

(H) A launch tube.

(1) A trash disposal unit.

(J) A logistics escape trunk.

(K) A torpedo tube.

(L) A weapons shipping cradle weldment.

(M) A control surface.

(N) A launcher component.

(O) A propulsor.

Precedents for Funding Navy Acquisitioc
Appropriation Accounts

Prior to the establishment of the NSBDF, some ob
of Colcumbsisa boat s ’sousthsiipdbeu itkhdei aNga viyod pe e s er ve Na v
shipbuilding funds for other Navy shipbuilding 7
arrangement

e Construct iDOnD osfe acleirftta isnhi ps wanSdu nNlaavdy auxi liar
past imeadaths Nationand DeNRSNK)e, Sa apadge oFfu DOD
that 1is Shutpsbiudd dtilmeg and Conversion, Navy (SC
accoaumd ,al so outside the procurement title of

e Most spending for ballistic missile defense |
procucsleinkeentact i vitiesDe fiesWisitended etalrchughdt he
devel ocapnnde nptr o e ac emathhter t han through the rese
devel opment and procurement accounts of the

A rationale foal finds higpdDODn the NDSF had been t
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spending among various BMD progpéadmmimer ¢ hei sisbl e
BMD funding.

Potential Implications of NSBDF on Fu:
Progr ams

The NSBDF has at

l e t wo potenti-al assplicatior
program may have on

st
funding DPOPibaflesini onpmpngyg

e A principal apparent intent 1in creating the °
coming years for other Navy programs, and pa:
programs othercthan pheg€amupmbyaplacing fund
ColumHiass program in a location within the D
from the sNappuilding 'scbodge¢et and ghee Nalby
Referring to the fund as a natibndkefund and
appears intaegadea vwioewn(coawmsistent with an arg
supporters «fl attlbe pColgumbni ¢ hat the program 1is
national militarys meecidfiratthead) htalnata Nwwding
ColumHiass program s houllsd bedgets omsg ce dwifaloan, D
rather thans frwdng eathei Naprayrt i cul ar.

e The acquisition authorities 1in subsections (
which werR. a.dReddd. Ly-3 218 €4 0o0uld marginally reduc
procurement cost scloafs sn obto aotnsl,y bGiotl vamibsioa ot her

powered s hips-l assusc ha tatsa c\i rsguibnmiaar i nes and Gera
(C¥N8) class aircraft carriers, by increasing
production of ship components and better opt
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es 1in part that
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the high cost for this unique, next generation strategic deterrent requires extraordinary

measires to ensure its affordability. 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 t]|
risk, the Navy proposes to leverage those authorities provided by the Natior2dsteh

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

practices on this critical program....

.. the Navy is continuing to identify opporttias to further acquisition efficiency, reduce
schedule risk, and improve program affordability. Most notably in this regard, the Navy is
currently assessing [the concept of] Continuous Production [for producing components of
Columbiaclass boats more effently than currently scheduled] and will keep Congress

95 Joint explanatory statement fdtR. 1735 p. 165 (PDF page 166 of 542). Following the veteld®. 1735 a
modified bill, S. 1356 was passed and enacted into law. Except for the paBtsi@s6that differ fromH.R. 1735 the
joint explanatory statement fétr.R. 1735n effect serves as the joint explanatory statemer fai356
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informed as we quantify the benefits of this and other initiatives that promise substantial
savings....

the Navy’s initial assessment 1s that the aut
this report] will be essential to achieving the reductions to acquisition cost and schedule
risk that are so critical to success on the OR program....

Section 1022 of the FY2016 NDAA authorized the use of funds in the NSBDF to enter into
contracts for EOQEconomic Order Quantity purchases 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
successfullyexecuting the OR acquisition strategy. The Navy is able to take advantage of
these authorities largely due to how its submarine shipbuilding plan is phased....

Economic Order Quantity contracts provide substantial cost savings to the Navy from
procuring materials and equipment in bulk 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
contract actions ith VCS [Virginia-class submarine] Block V [boats] and CVN [nuclear
powered aircraft carriers]....

Advance Construction is the authority to begin [shipyard] construction [work] in fiscal
years of AP [advance procurement] budget requests prior to therfdih/authorization

year of a hull. Early manufacturing activities help retire construction risk fordfiratkind
efforts, ease transition from design to production, and provide efficiencies in shipyard
construction workload. Advance Construction woulibw the shipbuilders to begin
critical path construction activities earlier, thus reducing risk to the OR delivery schedule....

The FY2016 NDAA allows the Navy and shipbuilders to enter into incrementally funded
procurements for long lead componentg #raploy both AP and Full Funding (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 ContiRuodsaction. 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 -efficienciesreased
[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 ygayear funding spike To execute
Continuous Production, the Navy requires authority to enter into contracts to procure
contractor furnished and government furnished components and systems for OR SSBNSs.

OR Missile Tube and Missile Tube Module component procurement througinGaus

Production lines have been identified as the most efficient and affordable procurement

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

percent in Missile Tube procurement costs across the [Columbia] Clesse $avings are

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

[the program of record reflected in the President

The Navy estimates that procuring Missile Tube Modules in Contm&wsoduction 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 rfarftiow ship

deliveries. In addition to improving schedule, Missile Tube Module Continuous Production

(including Strategic Weapon System (SWS) Government Furnished Equipment (GFE))

would produce savings as high as 20 percent compared to single phigseément costs

included in the PB17 PoR. Executing Continuous Production of Missile Tubes or Missile

Tube Modules requires#ehasing of funding from outside the
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Defense Program (FYDP) [to years that are within the FYDP] but resultigmificant

overall program reductions. The Navy is evaluating additional Continuous Production
opportunities for nuclear and nouaclear components with common vendors required for
VIRGINIA Class submarines and FORD Class aircraft carriers. Some exaimgliede
spherical air flasks, hull valves, pressure hull hemi heads, bow domes, castings, and
torpedo tubes. The prerequisite to Continuous Production in each of these cases would be
an affirmation of design stability consistent with completion of firtitle testing, or its
equivalent....

The Navy’s position on the <cost benefits of
However, the Congressional Budget Office stated iitsal ysi s of the Navy's
Shipbuilding Plan  “ . . . t h e allysaveyseveral huhdied mibion doflarsiper

submarine by purchasing components and materials for several submarines at the same

time. ”. .. The Navy’s initial cost anal ysis align

reductions from employing these acqti@i authorities will be further 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 onudan 4, 2016. This strategy
emphasizes using alternative acquisition tools and -@lasform contracting to reduce

schedule risk and lower costs in support of the

To reduce costs and help alleviate fiscal pressures, tine Wl work with Congress to
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 evaluated to supporttheeNa’ s updated OR Milestone

estimate in August 2016. These authorities are needed with the NationalEeesed
Deterrence Fund, RDTEN [research, development, test, and evaluation, Navy], and SCN
appropriations accounts. Together, these acquisitiots twill allow the Navy, and the
shipbuilders, to implement the procurement strategy which will reduce total OR acquisition
costs and shorten construction schedules for a program with no margin fotédelay.
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