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

This report provides background information and
ColumHiass ,prpgongmam to desigmebaand ibuiiled ma scliases

submarines (SSBNss) a¢wr mempth gfc@hgic dh 2 s N albhyeB N s .

Navy has identdlfdssd phegCoihtuand i aghreaomNia vTyh oo rda vy
wants to pr ocutrcel atshse bfoiarTshte nQo¥lvgmbhilms ed FY2021 bu
requests $2,891.5 million in procurement funding
funding, and $397.3 miltl ifounn diinn gr efsoera rtchhe apnrdo gdreavma
The program poses a number of fDewdisngnand havter s i
Congress mn{aokleusmHoimas ¢ hggo wlgd asmubstantially affect U
capabilities and fundiplGQurkdungemedestraald bheecl

For an owerstewtefgfitc and btuhfepd¢ wanH wmascso pptwmebxgtr ainmm  w
other Navy shipbuilding RrSo gRreapnosr tthBRYD BRI 6¢c5o,n s i d e r
6WUXFWXUH DQG 6KLSEXLOGLQJ 30DQV, %ODFNRURXDE DOQ R oMt Xkt

This repor tCoflocmbsieas s ogny ¢ eNanvyn g hppbgndcdh. Anot he
CRS r-e®RSr tReport8 RLBWURBWHILF 1XFOHDU )RUFHV %DFNJUR:
DQG ,VVEKWMV Amy—dFs c We €b § u mh taas calna sesl e ment of future
nuclear forces 1n t haer ncso nntoedxetr noi fz gt thisoantr e gfifco rntusc lac
agreements.

Background

U.S. Navy SSBNs in General

Mi ssion of SSBNs

Th¥. S. olpaewryat es tshmrbemea—+kuncelpavew £6d attack submarine
nuclpoawrered cruise missidmd hpobmaridndal (SSENx) mi s
submarinelTheSSBNs) and -:iI86Ns oar ¢ hmpwatriiheatty poefr f or
peacetime andWheyidne mots sdiwmsy nuclear weapons.

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 source is not 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 t ldSSGNg se€RSsRersRL32418\avy Virginia (SSN'74) Class Attack
Submarine Procurement: Background and Issues for Congdrg$3onald O'RourkeandCRS Report RS2100Ravy
Trident Submarine Conversion (SSGN) Program: Background and Issues for CobgrRsmald O'Rourke

>

SThe Navy’s nonstramegrningualleaacf wehe@ omer vice’s nuclear wea
launched ballistienissiles (SLBMs)-were removed from Navy surface ships and submarines under a unilateral U.S.

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

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

Congressional Research Service 1
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The SSBNs,pémfoomtamsppidomsltiraeed gic.nlol parfdemert
this mission, SSBNs-lamamcheme bawil tilstdebmdsisndes (
l ar ger,anlgoengmi s siles armed with multiple nuclear
from-dliaarngeet er vertical 1 aunch ft utbhedd hbkooaS’'s B&Nd i n t
basic mission 1s to remasaem desdtdenaanuséteawi ahtatl
UnitedbyStaantoetsher country by demonstrating to oth
assurede tsreickeen dceaapmibng iat ysumvi vable system for <car
nucla¢g dmck.

Navy S8BINesh are sometimesboemficorm dmwme i ndgromh Itlly
Uu. S. strategic nuterd iewhti, cdhe taelrsroehiats efldurdcaes a ltoard a t
ballistic miss tblaesse df hlGoBabgs pombd r kandt any given 1
the WNaS§§$§BNs are conducting nuclear dseterrent pat
(DOD) repor §Nuocnl etahre P2o0slt ur el Ra wethdwaaNERpt €0 1 8,
the foaoll owing

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 SSBidrce. Nevertheless, we will continue to hedge
against the possibility that advances in-aatbmarine warfare could make the SSBN force
less survivable in the futufe.

CurrentClQhsiso SSBNs

The Navy currently-7@p¢r atl ca(ses )ILGXSBINiISToh e( HSoBN s ar e
commonly called Trident SSBNsTroirdédtmpMsy Trident s
Thewvere procutkYl %Mmekddtyd ©¢d selrvilThyeweirne 1d%8& i gne d
and built by 'BEbmaetnl cDBoami ®s vision (GD/EB) of (
PoinfTheRI were origiyehkrysdesvigredifes dDht were
year service 1 iavpepsr,o xciomagtaesltyp dlglopd&p atwepobadsby an
approx#wmemeldife nuclear refueling overhaul, call
( ERO) . The nuclear refueling overhaul includes t
the ship thatnuslaet 'refattdngo the

The Wweats origineghkh dasrgalfdalSeBMpl DODFf or
compl yilh.gRuwsistthn at egic nud¢l epa tf oaurrmsS LcBavh tlraouln c h  t u b
ceach boat have been deacoifvdlBMs theéedycicnmg ttachO

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 bodmat would be made by the detonation of an 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 19997.The first

eight boats in the class were originally armed with Triden#l €1 BMs; the final ten were armed with larger and
morecapable TridentIE5 SLBMs. The Clinton Administration’s 1994 Nucl
recommended a strategic nualdorce for the START Il strategic nuclear arms reduction treaty that included 14 Ohio
class SSBNs, all armed with-Bs. This recommendation prompted interest in the idea of converting the first four Ohio
class boats (SSBNs 72®9) into SSGNs, so as taake good use of the 20 years of potential operational 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 20002005, producing

the current force of 14 Ohidass SSBNs, all of which are armed witktb[5LBMs. For more on the SSGN conversion
program, se€RS Report RS2100Wavy Trident Submarine Conversi@SSGN) Program: Background and Issues for
Congressby Ronald O'Rourke

Congressional Research Service 2
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ht of -ctlhaes sl 4S SOBhNso are homeported atsiBsangor, W
homeportedcaopstkien gFsl oBR &l ywdlai &béo,rndoesrt. Navy s hips,
ated by singdeccopwsat®NdvhySSBNernating cr eV
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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, 20&@tpafwww.navy.mithanagement/
photodbphotos/101029N-1325N-005.jpg

Thestfiaf t-htatd OBBOsO ) SWSiBN reayhatheeewmwdcoflif
202The remaimienghhdhwofltheir service lives at a
year therea'fttecarc,h iwnigt ht hteh deenld®d b f2 G t s ser vice 1i

The Navy has initiated a programStBLBMfurdbdish ar
about. A2 0€0Ilculmmbsisa SSBNs begilmstso broapglsade- QWi3ao , 1 e
5s carried -byasetboang ®bihelwe Cdlaasmd fborartesd

ColumHiass boats wildl continue-Stsoume¢ 1 dr mabtdb uwi 210 4
which tiSme atrlee tld0 be replaced by a successor SLBI

Including the Ohio class, theiNaegylBa9. ober at eda
summarizing the$SESHQGIL] $cl asses, sece

U. 8JK Cooperatiomndnt 6d BNMsw UK SSBN

As one e xpr-6dKcsoioopne roaft ilb.nS.on nuclear weapon matte
War hldiIKsf obur Va&dgwasr & SBNs, whichl@ea9ecereadchecaircy
Tride#ht SLBMBr,e vainodusp cl asses of UK -#8BNsatsiaoml arl
U. SBMFThe UK plans to r ecpllaascse btohaet sf owirt hVatnhgrueaer do
Dr e a d ncoluapshgt £ n e rSaStBiNOsm e a d ncoluagshst bbet eqarpped with

missile launch tubes, but ccaurrrrye-fieti SglbBRMpll e hh st ta l 1
other four tubes noflThbelUnmgpraeibdbbvg sS&EBMrical 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 submarinef or ogddimsieomSaSIHQGIL €us si on, se

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,
perspectivec]l &adhse K€ midbuwrmad ed, even 1 f that ¢ omes
funding for otther Navy progr ams.

9 For more on the arrangement for jointly building Virgielass boats, s€eRS 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 nuclegropulsion
component suppliers, a carinuclear propulsion plant is roughly equivalent 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 t (SpatepentiofAdniral gongthanoGgeenernU.8. Navy, CHieE Na vy . ”
of Naval Operations, Before the House Armed Services Committee on Planning for Sequestration in FY 2014 and

Perspectives of the Military Services on the Strategic Choices and Management Reviemp8ef8, 2013, p. 10.)

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

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

warfare, a Nay official stated the following:

The CNO has stated, his number one priority as the chief of Naval operationssunstrategic

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

within our Navy,butit here’s only one thing that —we do with our sh
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 extendsut émter

our allies.

(Transcript of hearing. (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
SSBNXome budget documents continue to use these

Program Origin and Milestones

Foirnf or mat@dlaumtHias s 'progrgimn andfSBHQ&GL| &nes, sece

Pl anned Pr oc ury meSnadh eQualnet i t

eS——Ze1 > "®2>2Z-72—+1 2S—¢'¢¢
Navy plans c¢alClol fuenH iapsrso obuoractp g a ¢ 2 t he ocurrent for
class SSBNs. In explaining the planne¢edheprocur e me

foll owing:

Temper at iNosamela nSiSnBg boats not encumbered by 1e
act+ome needed to meet strategic nuclear det c
a certain number of SSBNs at sea at any gi Vve:

Four®Olicd a s swehmead de d tthee meetuiOr e ment for 1
operatibeeshubegtsduring the middle years of t
three &andesomeumweoef onpobne a bpansl at any given |
on account of being in the midst of lengthy
otheredxmendtenance actions.

Twe lrvaet he r)Coh aamH lads swiblolatbe needed to meet the
requirement for 10 operation&blbmbia because
class bvdhatch will not include a nuclear refue
(abotuwtwe ar s ) than the midl icflea srse fhucea tisn g( whviec hh a
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 dltihfear ®ewadremadwedds manynt enance ac
given moment duringotl nenHnaisdsd 1F8i fyee acrysc loef. t he

The Trump AdmNmicdtenmnat PoRR)yr ¢ eReawisew (N February
t hfeol 1 oTWli @ gCOL EEMBalsAs program will deliver a minin
the current OHIO fleet and is des i"¢Thheed utsoe porfo vi ¢
t he ‘“nomd funm ¢ dmtteeanc ebe v i g wapllol saigttbhtate required

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

BFor additional discussion, see “Navy Responds to Debate O
2013, accessed July 26, 2013htip://navylive.dodlive.mil201305/16/navy-responddo-debateoverthe-size of-the-
ssbnrforcel and Richard Breckenridge, “SSBN Force Level Requiren

Live, July 19, 2013, accessed July 2613, athttp://navylive.dodlive.mi201307/9/ssbnforcelevelrequirements
its-simply-a-matterof-geography/

14 Departmenbf DefenseNuclear Posture Review 201&leased 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 1Caosl su mbboiaat s mi ght at some point be incr
b o a3 s

S——V@E2>2-72—+1 E'Ze727

ThNavy wants to procldnessthbhoaffidant FOQIO2rmhbida he sec
the remhimti ng rate of one per UYrdar frioims FsYQW& dult
Na wyr o jtehcattlsetald¢ boat, whiud dt broadte ) § vehed sier ol 42 @ 2
FY2N3 and the remaining 10 a3t har oovagg®e FEM2teme per
being deli WBerictde dwmbwuaFhYd2 Ownder go substantial testi
havingeadyb€for nttspatireslt idet2dil.

Under this schedule, and gtcvieans sp lbaonant esd, rtehtei rNeamveyr
t hat the SSBN fdB8cdbowd s IFAYRADRBRL 0L tboddt boinn sFY20
1in FYR2Y2Z036 and 10 -FbYo2a0t4s0 ,1 na nFdY 2t®hBe7nt o1 nlclr ebaosaet sb 1 n
FY2041 and 12 dhaet Naivy EY2042. that the ereducti o
perhi $2A0BY20i4sl acceptable in terms of meeting stra

requirements, because dturd ngSBNs sien ysamrwvicalwillll
(1. e. none of them will be in the midst of a 1c¢
t hat here is some risk in having the SSBN force

t
margin fgraanbeonfbiaseen event that might force a
lengthy maintenance action.

Thegr oj mc h 2 thu m 1lle okrl beomafitisber e 4  eldlr tbooats (providin,

p

s omed di tmiaa igdanb sfoorrtrbi ng an unfghte foamree aan tS SBNa ti nmi
unscheduled and lengbhyamaehe¢eatnog hygtabaut one
procurement dates of boats 2 through 12 in the g
program would be prtohcaunr eFdY 2i0n2 4F, Y 2t Oh2e3 trhaitrhde rboat i
be procured in FY2025 rather than FY2026, and s
Navsy plan for funding the procurement of other N
FY2O0RY2025.

Cd umbi a DE€lsd gm

The ColtbmbsadglsdiXdyiH i(nscelendes 16 SLBM tubes, as op
tubes (of which 20 mr ®h heo ws uASlStBiNofuogrh StdhBeMsCrp lou mb i
desi gine wiekrBMubes t haeh aelbsa g@hiso 1l argetasbhadeshgnOh
in terms of subMhbe g€dtimbphdesmgaltadd kdedgihgn Ohi c
before itl,arwielslt babtmhae i nedeStordbaddit bynat hebdak,
information -ohast hed&SFTHH@BL[s'e e

Current U. S. an dC oUlKu npbl iaan dc 1¢ 2hEksl eUaRdoncol udplihaB Nt o
usemias sile cerhpea rmti dednite section of t h-eofbhheat with
samener a FAdeme gini aPreda ¢ acollagskst SSBNs are to each

See, for example, Marc SondiderBgyingMore Thén 32 ColumibGiadgst Someday C
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 ABthroughA3-4 on p. 12.

17 Statement of Rear Admiral Stephen Johnson, USN, Director, Strategic Systems Programs, Before the Subcommittee
on Strategic Forces of the Senate Armed Services Committee [on] FY2011 Strategic Syaremd,7, 2010p. 6
which states thé o 1 1 o The @HO Replacement programs includes the development of a common missile
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gt SDBMs, or half the number to be carried by
e CMC will accomhhadallkedgrhamei dddifmgefiame .t he des
al

e i
t h
of the iICMCluding a large®portion of the initi

Figure 2.Columbia (SSBN-826) Class SSBN
Notional cutaway illustration
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Source: '"HWDLO RI1 VO L@HO Repla@amentRoogrém Systddescription 1 LQ 1DY\ EULHILQJ RQ
Columbiaclass progranpresented by Captain \illiam J. BrougharProgram Managesf PMS 397 (i.e., Project

Manager Shipbuilding, Office Code 397, the office forGbkimbiaclass programn at the Sea, Air, and Space

Sympaium, April 8, 2014, posted at InsideDefense.com (subscription required), April 9, 2014.

Tight Schedule for Designing and Build Lead
The schedule for des Coh umg ibaonadt baunid dhianvgi ntgh ei tl eraed:

scheduledeftrpatdedern 2031 has 1ittle slack for
technical chaddlkatged dowlsafyw nnidni ndge si gning and buil
could put @st abislki ttyhet cNalvwayve t he dedaetr reamadypaffomnwl
2031, when i1t 1is to depl oy lians stThheS BpNl.iagchet noefs st hien f
leadsbdastign and cbhnstbeeni anpsechedphe feature
with ths mioghr pmvieorrailt yy)e afrosr. sMuch of the managem
that the Navy devotes to the program is focused
t o t he ’sl ecaodn sbtorautct i on s chedul e, Sso as to ensure
sgni ficant del ay.

Program Cost

>"e>S—EE' ®e’'s’""—1 “®-

Estimates ofcoadt o ouausiticttnbecams ¢ ar ¢ h a ncdo pdieuvse 1 o p me n

procurceomeaf t he |Goslsunpbricagr am include the followi
The NaWFWIb@2Agets ssiuvobnmiest i mates the total proc:i
thesH2p cl B8bs 1 4iofideddn. dakbhars.

The NAwg@9tl 7 e stthiematoadl prodCwdambnta cost of
class ptrogt@Mm 2 -peddidal iar ¢shemascdhe program
and devel opment ¢ osyteaat d$oll3l.a0r shi Ifloirom itm ttahe

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

18 See Government Accountability OffidBefense Acquisitiong[Assessments of Selected Weapon Progr@A©-
10-388SP, March 2010, p. 152; Government Accountability Offbefense Acquisitions[:] Assessments of Selected
Weapon Programs5A0-11-233SP, March 2011, p.148;a m La Grone and Ri chgiondUScott, “Det

and UK Wait on Next StepPQHIVY ADYS BINAYRODPIHMERG2Gt s , ”
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research aplipdevetemenen}) cost -yoefar$122.3 bild]l
ol Pars.

he Na viya nausa royf 2 Otlh/e eprtdomarteme nt cost of t he
hCcol uvmbBiaas s at $ 8 .mt b2i0l 117 odno lilna rcso,n sntoat includ
illion dollars in additional cost for plans
procurement cost of gsghimpsat2 $¢6hdSwbgh 1iDdDnin th
constant F%¥2017 dollars.

AJune GOW2d nment Acc oGA@iralpiolritt saesl@dedstse dn g(

maj or DOD weapon acdtuhiasti ttihoen epsrtoigmaatnesd sttoattael
acqui(sdieevieolnopment plowst @aflowtsmdieiesne np) ogr a m

asJoaf y w2814 99 Mmi 1l (adbwol BObi$]1 1 i on) in constant
FY2@ollars $13indmbhidilhbpoidbidlion) in research
and devel opfiteln,t5 miolskds b Wb 69 1 i on) i n
procurenfent costs.

o g

The acbsotviehetanetesnicmaded for -F¥eSuBMI shongs Dt o e x-
their serabiom@s 1i1ives to

'>eel "Sel1S—el ZE " —<1 "Sel »"TEZ>Z-Z—1 "eece

The Nawyw2021 budget s ubmis scioosnt eosft itmhaet efsi rtshte Gorl
class boat at $14,393.4 miydadamnddglilaers, abmwmaltu dilnd
million (i.e., about §$6.0 billion) in-costs for
recurring engjneestingf DDl NRECol umbia class. (It
budgetary practice to incorporate the DD/ NRE cos
procurement cost of the first ship in-onhe class.
constran cost of the first ship is $8,385.7 mill
The Navy wants to prokase bhet sec o RFEFXCDHDLAdmbPha Na
budget submission estimates the procuwrte $3e9nt3 c o st
billiowsykairn dtoHhdmr s

19 Source: Navy briefing to CRS and CBO onthe Columtbiaa s s program, August 1, 2017. The
budget submission, submitted in Februarg&0estimates the total procurement cost of 12 Colweiaiss boats at
$109.0 billion in theryear dollars.

20 Columbia Class MS [Milestone] B, Congressional Notificatidanuary 6, 2017, p. The Navy in February 2010
preliminarily estimated the procuremt cost of each Columbidass boat at $6 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. 205ollowing theColumbiaclass prograns December 9, 2010, Milestone A acquisition review
meeting (sedppendix C), DOD issued an Acquisition Decision Memorandum (ADM) that, among difregs,
established a target average unit procurement cost for btramugh12 in the program of $4.9 billion in constant

FYy2010dollars(Chri st opher J. Castelli, “DOD: New Nuclear Subs Wil
Inside the NavyFebrary 21, 2011E1 ai ne M. Gr o s s ma nArmet Wessel toilUse AtReksS . Nuclear
Submarine TolobahSeaurityNgwswirdebruary 24,2037 a s on Sherman, “Navy Working

Billion From Ohi o IKidgtiedNavyebeuar?8, 20tl8greaml 30 Christopher J. Ca
Puts <CSohsotu’l dPressure On Mlhgide the N&gyMay 8, 2041). Pr o g r a ms

21 Government Accountability Officdefense AquisitionsAnnualAssessmefif Drive to Deliver Capabilities Faster
Increases Importance of Program Knowledge and Consistent Data for OveGi®t20-439, June 2020, p. 137.
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™Z58e’"—18—e1 Z™M™™ 510 | U1 “cee
The Navy as of Jdahwvanye?2@¢g? esmnimidteperation anoc
each Columbia class Boat at $119 million per yea

Nationd8Bhs®aea Detere¢tNaBPFFund

The NatiBasaeld Ded er NSBiREk) fFusnd’si b uld@Rt separate f
Navsy shipbuilding accoumntodwnHahadtdgng oandhexeont
of new. WBRBNcr Comgd espriig wheé h4 tyhheeilagigon o f
finanicnisaulllayt ¢ ot her Navy s bhopbadstdpl enfgt tphreo gr a ms f
ColumHiass program, and to fhrcodohmeapgeotuBempntiof:
ColumHiass boats ’§fr bmdhaert stoldaenD® D f r’'o mbu hge tNa vy

In more recent years, the st(altOutle. Se@t.4a a2bBle8&ah)i ng
amendedtheoe NSBP¥Fdditional function of acting as
special atchqouriistiiteiso nt haaut ha vaet t thleet thuea recgoitsrit a lo ff or r
ColumHiass boats anggowtthed Nohvypsnudlear aircraft
submarines). For additional bS$dSBEEHQGLNEA infor mat.i

Integrated Enterprise Plan (IEP)

The Nawnwder a phangratedl Entptlhatpasi i€wil IRdnd mas (sl EP) ,
bosatjointly H i/ GDNSEBwanda gmoisntg otfo¢ TtGhBe/ EwBoPr kwa s

previously called the SubmaAsnpalitiisdipdd nBuitlhde Nt
is also proposing to adjustl atslse aditwicski sm banfa r w mre k
(nn which boats are joint®sy Wthialtt Hitd / GN/SEBoadd HI
l ar ger sfhiasarsek eovib ftkhef or tanmnti prboas ame®t &i ved in th

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

23 For more on the arrangement for jointly building Virgislass boats, s68RS Report RL32418\avy Virginia
(SSN774) Class Attack Submarine Procurement: Background and Issues for Comyr&smald O'Rurke

Key elements of the Navy’s proposed plan include the foll.
+ GDI/EB is to be the prime contractor for designing and building Colweiass boats;
« HII/NNS is to be a subcontractor for designing and building Coluokiss boats;

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

* HII/NNS is to build certain other parts of each Coluratliss boat-parts that are more tess analogous to
the parts that HII/NNS builds for each Virginiéass attack submarine;

»  GDI/EB is to perform the final assembly on all 12 Colurtiass boats;

« as aresult of the three previous points, the Navy estimates that GD/EB would receitimatee 77% 8%
of the shipyard work building Columbigass boats, and HII/NNS would receive 22%%%;

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

See Julia Bergman, “Congressmen Visit EB A Day After It 1Is
P r o g rThenDay’(New London) Mar ch 29, 2016 ; Sydney J. Freedberg Jr., “
For E1 e c t Bréaking Befemge, Mar ch 29, 2016 ; Robert McCabe, “Newport N
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CosPtl us Incentive Ffer (EPIF) TCwatShips

The Navgasdoplus incentivetdepr CPdd )t conffirmctt t wo
cl alshse. contract includes a single option for bot
bl ock bu%e vceonn ttrhaocutg, h bteh ep rsohciuprse fdd siena fidoi Yy £ &mrs n(gF Y2 0

d FYRHQCawisteh

s padvance

ship 1s

v o+ =+ n o
5o BB

c
at
#p

FY206RYI2 025

regard
p r oncduirnegmeanntd (tAhPe) Nfauv y
onticons hguwifibmhbfpytomad swhadnd s
authoridad

Cll mmbsi aR &D

to the second ship,

and Procur ement

the op

technically 1is
fumde d
iomp pO¥2 W24 oapmhd® vii wdieldl i if word i

wit h

p

Fundin

TDEGH oWw¥20BF Y29f undi n € ofl amHttialses wpmdgmr atthe Navy
FY2020 budget submission.
Table 1. Columbia -Class Program Funding
(Millions of thenyeardollars, rounded to nearest tenth; totals may not add due to rounding)
FY21  FY22  FY23  FY24  FY25
(req)  (proj)  (proj.)  (proj.)  (proj.)
Department of Defense (DOD) funding
Research and development (R&D ) funding
PE0603570Nline 047)Project 3219 80.1 60.1 56.8 54.4 44.4
PE0603595Nline 052)Project 3220 317.2 195.8 103.8 117.6 118.2
Subtotal R&D funding 397.3 255.9 160.6 172.0 162.6
Procurement funding
Procurement 28915 2,767.7 25065 2,992.8 3,347.8
Advance procurement (AP) 1,123.2 1,229.0 1,643.7 2,211.2 2,760.2
Subtotal procurement funding 4,014.7 3,996.7 4,150.2 5,204.1 6,107.9
TOTAL R&D and procurement 4,412.0 4,252.6 4,310.8 5,376.1 6,270.5
Department of Energy (DOE) funding
Naval Reactor§ Columbiaclass reactor systems 64.7 55.0 53.9 52.9 45.6

development

Source: Table prepared by CRS based Havyand Department of EnerdgyY2®1 budgetsubmissioa

Virginia-Cl ass Submarine

Mirgirlian-Rilet {Nevepert News)M&areh @9y 2016; Valerie Insinna,

“GD Electric Boat Chofen Obi da RReferiseRaibyMaRch 80, 2016568, Hugh
Lessig, “Navy: More Submarine WMiltary.cOm Mdrah 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 . See also Richard Burgess, “Submarine Admirals: ‘U

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

25 For more on block buy contracting, €BS Report R41909/ultiyear Procurement (MYP) and Block Buy
Contracting in Defense Acquisition: Background and Issues for Condrng$®onald O'Rourke

26 Source: Telephone discussion with Navy Office of Legislative Affairs, June 24, 2020.

Congressional Research Service

10



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

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 PBligy Replacement

FY2021 Procurement Funding Request

Thti rst €£ébbwmhti chas received $6,227.8ripehtion (1.
AP funding. pTrhoep odbaevdy FY2021 budget requests §$2, 8
funding, and the remaining $5,274.2 million (1. c¢
needed to ¢ dsmptloettael tehset ibmoaatfe d§ 1pdr, B3cOu3r. edmemmitl 1ci cosnt i s
requested in FYRhO2NXNaapwdph¥2e0d23EYR6dgdedbudgst, 123,
milladvanee pADEundmangt f O rc ltahses (orlougnrbaina, of whic
million (i.e., abomecdindObdbailand)$9®9S§. Zomilhion
subsequent boats in the program.

I ssues for Congress

Risk of Schedule Delay in Designing a3

Overview

Oneversight 1is stuhee froirsdkCloafg ries s d d stihgen ilnega dand buil
ColumHdibsosAs ment i oned earlier, the schedule for
having it ready for its scheduled first dete
reseen delays duendbergetctblidallay hiad | carsgiegn iom
l ead bdsatabecioluiltdy ptuot fhanttv er ifshke stbhoea tN ary
rrent patrol in 2031, wheéasst i1is t
elay in designing and building the

— o< o

the potential i-mPpacakafcohen toO@PMirldst)i osnist uati on
t tewo submdmpiyme ds ( GD/ E R sa mdsiudpltplel/dNeNrS ) a n d

1 1anms d,

echnicaloralamndge atgeduch apees in appropriatior
estrictions on wlpemdDfdddn ddendr i unngd epre rcioondtsi nui n g
esol.utions

e

72]
w

Due #1109 QOVoIrIbnavirus) Situation

ons at the submarine athfighoytaetdhse -18910dV/I Dr s ur
virus) situatnoémernrf twa mnbkerceapuosret ntd hoenywloaorikee e
e
c

[eBlae=] i o
< s)b—‘.

,fmae mah e i migr thso me taosa ipnatiatd naf a@Anastdhed nh g
are of children who have been sent home
family members who have become i1il1 as a
affif pmast awwd wilnd at t he s hipyartdhse,mseevlevne si f
ffected, due to reduced poavidédddyed del i
ts and materials.
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prigprtiitgght schedwmlnbdufdbdidgst pri hgad boat, and th
consequencess fsotrr attheeg inca tniuocnl e ar det er rteont postur
conduct i1its first sche®ovledtdaldteowvensightr qhesn.i
incl udel otwhien gf:o

How mi ght -the( COVddDavirus) situation affect c
submarine shipyards and associated supplier
turn have osn dechsci dre aadn dbocadanstruction schedule

What 1is t heaMNtaprayt ed,od mnkin tititbghpeg ¢ emittsida 1
t he 1 ésa dd ebsoiagtn and coeswutecnhigotdi-t enhe¢ hel €0OVI D
(coronavirWhat sndloa,utihdeh ZDenfyens e Production Ac
( DPA) or other feder alg d2wt hdhrei sichedmlleay riis kr «
by the-1QO0OYkBronav¥rus) situation?

A June 2, 2020, press report stated:

The Columbia ballistignissile submarine program has seen some CGOMHPelated
challenges-including difficulties conducting oversight audits tesare suppliers can keep

to the tight schedule that has no room for further deldyst the program executive officer

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

The Navy had been deploying mdfitinctional inspection teams to visit SSBN suppliers
and conduct hanesn inspections to make sure workers were properly trained to deliver
quality products on time; due to COWI® travel restrictions, those-person visits have

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

1. The service is hoping to restart those inspections, first virtually and eventually in person
again.

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

Weapons Allimce Deterrence Center, said the Columbia program is actively identifying

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

in-class Columbia (SSBi826) by 2027. Flawed welds on missile tubes in 2018 threatened

thatt i mel i ne, and Pappano said the Navy learned fro
for granted that suppliers throughout the industrial base had the right workforce and

facilities to deliver on time and to Navy quality standards.

“Our mo s t riskatthe topfof thedist is our supplier industrial base. We kind of

shook that out a little bit with missile tubes,; W
said, referring to wel ds t hat weren’ t caught du
marufacturer.

“We took what we learned from our missile tube re
more extensive risbased assessment of vendetke intrusive supplier auditsto make

sure we understood what the i thibughputranda | base coul
quality. We have instituted that across with carriers, with submarines, across the base; have
identified where those 7risks are” and are seekin
include working across all submarine and aircraft carriegams to help levdbad the

suppliers’” upcoming workload, or helping the <comp
the right facilities to be successful.

27 For more on the DPA in the context of the COVID (coronavirus) situatio seeCRS Report R43767,he Defense
Production Act of 1950: History, Authorities, and Considerations for Congbgsislichael H. Cecire and Heidi M.
PetersandCRS Insight IN11231The Defense Production Act (DPA) and COMI® Key Authorities and Policy
Considerationsby Michael H. Cecire and Heidi M. Peters
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Those intrusive supplier audits began in 2018. Due to the C&¥lpandemic, though,

“becauseen vo fr otnhmee nt we’>re in and our limited abilidt
resources like [Defense Contract Management Agency] that are on site to help us with that,

k]

we’ve used that. Some of that has been some deskt
review virtually the supply base and work with th
back up again, starting virtually .. and remote 1 ¢
again as we move forward here.?”

The audit teams include about 10 to 12 people mmilesent communities including

engineering, quality assurance, program management, purchasing and more, and they

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

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

The teams watch employee training and performance, inspect material samples and other

handson wor k that wasn’t previously done, in the ho,j
the missile tube welds.

Incidentally, Pappano &hthe missile tube vendors were actually among the hardest hit by
COVID-19 so far. Just three companies build the tubes, and-Babcock Marine in the
United Kingdom—saw a 3@percent drogoff in productivity for a time due to the virus.

“Early o @VID thing,tthey wer@ hard hit with having welders and [quality
assurance] not being able to come to work, and so we did see a hiccup in the missile tube
production there,” Pappano said.

“Our initial assessment 1is, delayofhpsobablyanny further n
impact of about a couple of months in there for the missile tubes, in the worst case. So right

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

“So that couplenont h i mpact right now, we '’ ve circled ©ba
shipbuilder, Electric Boat, and with the missile
now, prioritizing what tubes are going where, and then coming up withemdand log-

term recovery to go deal with that: is it additional resources? Is it additional support

vendors? A couple different options.”

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

The admiral nad that Babcock is back up to about 90 percent of the workforce coming in
each day, which will help provide more options for trying to get the missile tubes back on
schedule.

At the prime shipbuilder level, Pappano praised Electric Boat for keeping thepran
track despite all the challengedoth related to the pandemic and those just stemming
from starting a new construction program and building a lead ship.

Because Columbia is considered a top priority for the Navy and the Defense Department,

“ 1 t beknaafforded the priority to get the work done, both at the prime shipbuilders and

with the supply vendors, the supporting vendors that feed the material to the shipbuilders.

They’”ve done a great job of mitigatdreng any i mpac:t
are going to be probably other impacts to other programs, for instance the Vilgssa

shipbuilding program. You may not be able to do it all with the workforce you have until

we come out of the COVID 9. That’s really vohntigatetheee’’ re going t
impacts. We will drive the resources to Col umbi a

Pappano later told USNI News there were no specific examples yet of resources being
pulled from Virginia to keep Columbia on track during the pandemic,thmitt if the
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industrial base continues to see workers staying home because they are sick or to take care
of children, that would be a potential outcoffe.

A June 1, 2020, press report stated:

The Navy’ s—itsoew nusleaposverdd tCglumbizlass shmarine—has been
struck by the COVIBI 9 virus. Worker s’ absences at a criti ¢

construction and welding of the boat’s missile t
official said today, and the service is scrambling to make that time.u

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

sponsored by the Advanced Nuclear Weapons Allianc
hiccup” earlier this year wibasadBhbetkMaritehan 30 per cert
showed up for work during the height of the COVID outbreak, leading to setbacks in the

work schedule.

“There was an interruption in our ability to do
several months a “wor sckif noactions’were takemtespéed t hat woul d
up work going forward.

2

“We’re analyzing the plan right now, he added.
then coming up with midlermandlong er m recovery plans to go deal wi
said the Navy and ingtry may hire more workers and bring in more vendors to buy that

time back..

Despite the setback, Babcock’”s workforce has reco
they’ re above 90% capacity” on the production 1in
they’re es s-earctloseatdittnyo tb awehke ruep t hey wer & before” the

An April 29, 2020, press report stated:

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

To date, Electric Boat’s preparations to start b
class boomers, along with work at the yard building the Virgitaas fast attack

submarines, has not exparced significant delays due to COVI®, Phebe Novakovic,

the chief executive of General Dynamics, told analysts during a Wednesday conference
discussing t hoearter inangial resultss f i r s t

“The performance was gobdctamidec pBaatic’ul NoVv yk swilad d
“We’”ve also increased our advanced construction o
planned construction date in October of this year

Now, as companies take measures to protect their workforces from catching adihgprea
COVID-19, Novakovic said the company is working to limit supply chain disruptions and
work slowdowns. General Dynamics has pushed roughly $300 million to prop up its
suppliers while they deal with business disruptions caused by CQVYID

“Si n ¢ esettofithe COMIBLY crisis, we have supported our government customers
and 1implemented mul tiple safety measures t o keeji
Novakovic said 1in a statement released before m:

2%Me gan EcCkOsVtleDi nP,an“demi c a Barrier to NavytiadBageyREOsi ght of Co
Working on Virtual Oversight USNI NewsJune 2, 2020.

2PPaul McPaemdeymi ¢¢ Hits Navy’ s NgeBreaking Defensglune ip 2020. See alsbr o gr a m

Dan L eCOYIB-19 Cramped Columbia Tube Work, Navy Program Officer Sdysfense DailyJune 1, 2020.
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respondingtothe COVIDr avel restrictions’ impact on Gul fstr
costs through¥®ut our business.”

For additional discussion -lo9f (tchoer opnoatveinrtui sa)l siintpuaac
execution of U.S. miliGCRSY yResphRphBD&K® JRUFH pr ogr a ms
6WUXFWXUH DQG 6KLSEXLOGLQJ 30DQV, %ODFNRIURXDE DOQ R oW Xk

Ri s k Dlieec hmi cal Challenges

YZ>Y'2Z
Independent-19f (tchaea o@D dse) ssgi ttwaot technical cha
alrdbeeyn riemp otrit e dClod susmbhp radonger atm r e piomr v celdv ii mg 2a0nl 7

el ectr¥iandnoafoirt,herr e piomrveldviimg 2f0alBlstty mweslsd sl ei nt utb
sectiobhuibetifigr®Nawy lefafdi biomltei hhoechbdlat bulgehat
jeopardi ge Fsoasheehddwmlde for being ready for its fi
t he Nraevecyogni zing that it had nat mbonyhatle $BBNt mi s s
23 monntahrsgionf i nto the schedule for( hMhmufiactumrimag
why manufacturing of missile tube sections begar
of t he sTuhbemaprrionbdl .ce) mwrewdipt shratlbes dolw yp e tdwo nltSh' s o f t hat

mar gin, but even a8fotre romoarretslos bd fh gma thgitn dred mayi, ne d,
is working to regain some of the 1ost margin.

—
[¢)]
o

hnical <c¢chal lvamrgdpeasr $cso uol®dn ¢ahtzirseeh impmm y bear ¢l ose
ching’si scel#dhcd vyehcippopul sion system, which 1is q
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¥Ben WeRPRamdemi‘c Isn’t SI-Glags Sulgmarime GonstruCtiom) SNmNewsApril 29, 2020.

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

Margin for Errot USNINews Mar ch 21, 201 8; J ubmarinePr&atypeglaskirst Glitch, Co 1 u mbi a S
The Day (New LondonMay 5, 2017Anthony Capaccip Naty Sub ©verheating Motor First Glitch in $126 Billion

System Bloomberg May 4, 2017. 8e also Government Accountability Offic@plumbia Class Submarine[:] Overly

Optimistic Cost Estimate Will Likely Lead to Budget Increa&#s0-19-497, April 2019, p. 19.

23 ee, for examplTeh e DhSv ThrAcBuisitionRriority StumblesOut of theGate Defense

News August 6, 2018; Colin Clark and Sydney J. Freedberg Jr
F1l ags ABreakingpefehse August 7, 201 8; Ben WernerclassSNle vy Evaluati:
DelaysCause by Missile TUSNIBNewsNe Adghstu8s, 201 8; Jason Sher man, “S
Welding on Subs Wor king tlosiddithedNavyAugust H0d2018;BenpMernas,f De fect s, ”
““Subst ant-clas$ Missil€é dubexWetd Fix Will Got $27 Mill i WSN)JNelWsNevembaer7,Ye ar , ”
2019; Megan Ec ilass Rragram UppidgdOversightt of ¥endors, Components to Stave Off Further

De | a YSNI NewsNovember 8, 201Paul McLeary Ndvy Rushes To Check Contractors Affebmarine

‘ De b,d Bréaking Defense Nove mber 8, 201 8; Dan Leone, “Welding Mistak
Bigger Problem ThDefenseBD@YT NDive mpletr, 9, 201 8; Marjorie Censer,
Takes $27 Million Charge for Missil Tu b e  Riside the MayyNovember 12, 2018; Justin Katz and Mallory
Shelbourne, “Navy Conduct4ih g s Ne §ubmsa plrsidethe NavgNoventberC ¥ 1 u mb i a

12, 2018.

See also Government Accountability Offié@glumbia Class Subarine[:] Overly Optimistic Cost Estimate Will Likely
Lead to Budget IncreaseSAO-19-497, April 2019, pp. 120.

33 The Navy in the past has built two electtidve nucleatpowered submarinesthe oneof-a-kind attack submarine
Tullibee (SSN597), which vas commissioned in 1960 and decommissioned in 1988, and tiud-efénd 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-éteartechnology that was different from that in

the Columbiaclass design. The Navy in recent years has built some surface ships with-diaarigropulsion

systems, including 14 Lewis and Clark (TAKE dry cargo ships and three Zumwalt (D2G00)destroyers, but the
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Until such time that the MNMadvy maampgifhi indsswales tthe g
schedule, the program appears to be in a situat:Hi
things can go wrong, between now and 2031 for tl
203%In assessim,g itthicsamibherartdtoed on-<cfhesone hand
progs asmt atus’sad opheoprNowvryty program means that toh
claimant for funding and personnel (including er
used ¢o® tkdurisk of occurrence of tecHsnical chal
2031patrod date. On the other hand, ictl asan be n
progr am, like the lead shipsrivnhnpoat 'dNaey pyrhigp v
prototype, creating an inherent 7r1tisk of technice

SY¢tZ>e™ZE-'YZ

To help mitigate the r1risk of technicasl 28dBallenge
fipatrol date, the Navtye haadsd ibteieonn awlo rnkai rnggi nt oi ngseinde
designing and building the lead boat, so as to g
thereby make the scheduAt lae sMa rberhi t2t71,e 2a0nld9 ,mohreea
the Seapowereesobcommi Senate Armed Services Commi
programs, Navy officialcsl atsess tpirfoigerdami,hat for the

the Navy is implementing Continuous Production on selected shipyandifactured items

to reduce cost and schedule raakd 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 Industi&svport News to proactively
manage schedule margindareduce controlling path risks for COLUMBFA.

The Navy has been working for years ctloasnmsitigate
des’s galdctvyecsystem tdleoeglopane i ¢icnpenl oukdeegsy ttehsatti n g
and vali dmbhWasadwtompbn®nt prototypes.

A May 8, 2019, thecfeal topgong states

electricdrive technology in those shiphough more modern than that of SSNs 597 andig&#fferent and in some
respects less advanced than that planned for the Cohatalsgdesign. The Navy has never before built a series
produdion nuclearpoweredsubmarine class with electrilrive propulsion, and has never built a ship of any kind
(surface or submarine) using the combination of advanced elddirectechnologies planned for the Columblass
design.

34 For additional discusso n , see, f or €elumbipdlass,ProgramnMudt Navigate Sea of‘RisKs

National Defense Nove mber 5, 201 8; Dan Leone, “Of ficers Send Confl
Defense DailyFebruary 28, 2019.
35See, forexample, Magn Eckstein, “PEO Subs Working To Buy Back Sched

USNI NewsNovember 1, 2016.

36 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 of Naval Operations for Warfare Systems
(OPNAV N9) and Lieutenant General Dawit 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 2020Rzgigest for Shipbuilding
Programs, March 27, 2019, p. 7.

371t might also be argued that while developing the eledlrive system involves overcoming certain technical

challenges, developing a mechanidale system for the Columbigass program woullave involved net

insignificant technical challenges of its own, and in the end might have produced a system that could not meet the
Columbiac 1 ass’s performance requirements, which are more deman
class.
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The Navy will have the most complete design ever and will be well into construction when
the “official start?” o f-clasoballsticmissileéimarine on t he 1 ead
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 October 2030 first patrol, but to deliver each
subgquent ship on time for their own patrols too, as the @kiss boomers retire in rapid
succession. But his program is managing the risks associated with the tight timeline as best
as it can, including bumping up quite a bit of work before the construgtiase 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

Dynamics’ Electric Boingand advancd constaudtiopn work.i n g pr ot ot y
Whereas lead ship USS Virginia (SSM4) was only 1 percent complete when its

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

Rucker said while s peaki nArSpateconferenc&Navy League’s a

“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 built in the United States.

The approximately 428hip 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 disclosures and is on track to be 83 percent
done with the thclosures at the start of construction. In comparison, USS Ohio (SSGN
726) was just 2 percent through disclosures when its construction began; USS Seawolf
(SSN575) was 4 percent complete, USS Gerald R. Ford (@Q8Nwas 27 percent
complete and Virginia as 43 percent complete.

Rucker called this drive to be largely done with the design discleswvb&ch outline not

just the design but the measurements, details about the material, how to build the
component and morean effort to save time and money andaduce 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 build, “the first compbgonent of the
S0 175000 poundslwon’t tell you what175000pounds,first’ m not all omw
component for Columbia, on schedule.?”

The captain made clear there is still risk in this program, which Navy leadership regularly
acknowl edges ipriority and wils continue to get all thetfunging it needs,
but still remains risky due to the tight schedul c

John Richardson told lawmakers recently that we
Weareoncost,bu j ust on cost.?”

Rucker said in his —dqgwevercthey arelriaks that welurderstanch r ¢ r i s k s
and we’re proactively managing.?”

Perhaps somewhat counterintuitively, the Navy is reducing some schedule risk by 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.

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

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

we are micromanaging it every day as we go tghoand so we feel that risk is perfectly

manageable. Most of t hdtwouldbeflikethe structural staffh e c omp 1l e x s
it’s the basic building a deck, building a founda
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Pulling some of this construction ahead desphat on paper looks like more concurrency
risk is what will allow the program to reach-p&rcent completion before construction
officially starts.

“That concurrency 1is mnot what you would think t h:
buildingitinparal e 1 , ” Rucker made c¢clear.

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

V. Spencer “have made it very clear that, lookin
that will inevitably arise during testing and everyifin 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 -gpeneratign ballistierfissile subhmarine (5SBN), the
Columbia class, is on track w&tart 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 thghth 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 systems for the boat. Today, the
Columbia program ipressing forward with only 3,000 suppliers.

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 increasing its workforce
to 20,000 from 17,000 worker&ut 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 Columbia c¢class and t haassBSBK..RobRtsusedin Na vy’ s Dr e a
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 to build the Columbia class and
Huntington Ing& 1 s Industries’ Newport Ne ws Shipbuilding
million to $900 milliontosupper t he constructi on, Rucker said...

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

“We make sstreblwe kegqpi¥ements,” he said.

1 Z>e™ZE-'YZ
Alune GA2dDdport assessing selected major DOD weap
additsontablytgher efgoalrldoi vniga Itahses Cporlougnrbai na:
Technology Maturity and Design Stability

The Columbia class program continues to monitor one critical techneltigystern area
system, which it anticipates will reach maturity in F2id22. The Navy reports that ahet
technology it previously identified as critieah carbon dioxide removal systennas

38Mega n  E ¢ kNavyeUSS Colurbia Will Have Most Complete Design Ever at Official Construction Start
USNI NewsMay 8, 2019.

®Ri chard RColuBhiaPrwgramsManader: Missile Sub Still on Schedule, But Suppliers Present Biggest
Risk for Delay 3eapowerOctober 8, 2019.
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matured to the point it is no longer considered critical. In December 2017, we reported that
the nuclear reactor, integrated power system, propulsor and shafting@etGA de f i ni t i on
of critical technologies, but the Navy did not identify them as such.

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

evaluation of test data, but several other technologies we previously identifieiticas

remain immature. Manufacturing challenges delayed the delivery of the integrated power
system’s f irapresentapve mdtar byt2iyears, from 2017 to 2019.The Navy

still plans to concurrently test the motor, update its design, andtbhilé¢ 1 e ad s ubmarine’ s
motor, then deliver the integrated power system to the shipyard in October 2022 as

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

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

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

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

immature technologies emerge during testing, theydcoause costly and tiriatensive

design changesandveo r k, jeopardizing the lead submarine’s

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

Production Readiness

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

starting in December 2018. Through its advance construction efforts the Navy believes that

t he shipbuilder c an a aggressivee84nanth construetiond s ub mar i ne’
schedule. For example, the Navy has been constructing missile tubes for the common

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

2019 the shipbuilder found that some tubes the Naeyrd to install on the lead

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

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

and schedule impacts of this change dueefmair delays and issues with a second tube

vendor.

Software and Cybersecurity

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

The program has an approved cybersecurity strategy and has completed several
cybersecurity assessments, including adversarial assessments during developmental and
operational testing. The program is scheduled to complete an evaluation for potential
cybersecurity vulnerabilities in December 2020.

Other Program Issues

Supplierqualy and capacity continue to pose a risk to
schedule. After discovering defective missile tube welds, the Navy and shipbuilder
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reviewed supplier quality assurance practices and found weld quality problems throughout
the industral base due to increased demand from shipbuilding programs and a reduction in
independent supplier oversight. The Navy is increasing oversight efislgbuppliers and
investing in improving quality. At the same time, the Navy has accelerated its plans t
finalize negotiations and award the shipbuilder a contract option for the first two
submarines from October to May 2020. The Navy plans to exercise the option in early
fiscal year 2021.

Program Office Comments

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

Pricing of PtWepmmlsed FY202

Anotihsesrue for Congress 1is whether thenNavygp has a
do i1i@oltthmHiasms progltadmhis FY2@2standard oversight
acquisition medtévg ctahonst, cohauyptsebddmeerr e 1l at i oni st o t he quc
whet her ’st hper iNaivnyg of the wo2B1liwild propdferngedo
abodies cus s eldd ((CVolrDonavirus) situation, and 1 f so

Ri sk of Cost Gr owt h

Overview

Another oversighths&ksbnd fostCgngwe hsinsthe progt
CBBGand GAOad shvpsshnpBuilding programs in many
more expensive to build than the Navy had estima
and GAO have concluded that there i®€lassignifica

pr ongr a

Navy officials ,haavse ditsactwesds ecd nesai rslticenrt-d lya ss nce 20
program 1iss ttohpe pNaivoyr ity program, and that this m
the 'WNapgrspecti vel,astsh ef Ll®@dé@Infidmebdi,a even 1 f that c¢com
expense of funding Gfiowre notthers,Nawye prmpgrca mso.f ¢ os
ColumHiass program in a situation of finite DOD
execution o€l ahe fopbdgmbmathsekbdBnsequent affordat
programs, perhaps particularly other Navy shipbut
impact of -¢dlhas LCopmampriam on the affordability of

a subseqmuenft tsleicst iroepor t

40 Government Accountability Officdpefense AquisitionsAnnualAssessmefit Drive to Deliver Capabilities Faster
Increases Importance of Program Knowledge and Consistent Data for OveGiBt20-439, June 2020, p. 138.

41 SeeCongressional Budget OfficcfQ $QDO\VLV RI WKH 1DY\MV )LVFD @ctobed2018,p. 6KLSEXLOGLQ
25, including Figure 10.

42 See Government Accountability Officdavy Shipbuilding[:] Past Performance Provides Valuable Lessons for
Future Investmets GAO-18-238SP, June 2018, p. 8.
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Navy Perspective

~

SYC1 "—e’eZ—E®Z1 ZYZ+1Se1 'eZ@e"—Z71 1 Sl Zeeel ‘S—1[V-
A January 30, 2020, Navy information paper provi
Mil estone B fcdrastshe rOaolrmmhi a h ef iNlaevnyc eh alde vaesls iogfn e4
its estimated procurement cost for the lead shirt
46% to i1its estimated average procurement cost foc
means 1is that the obaev yB ahta dt hcea ltciunhea toefd Mihlaets tt her
chance that the procitnemebbobatcestwoudtl €Cormmbua t
the Navy estimates. The Januwary 30, 2020, Navy i

The Milestone B Seiwe Cost Position establishéith] 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 confidence levels associated with
the Milestone B Brvice Cost Position for Lead Ship End Cost less Plans and Average
Follow Ship End Cost estimates are approximately 43% and 46% respetiively.

The Januwuary 30, 2020, Navy information paper prc
estimat eur enmeintt pacodd@BEOH hown 1in

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

(dollars figires in billions of constant 2019 dollars)

Average end

Confidence End cost of lead cost of ships

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

Source: Navy information paper, 8SGDWH RQ &RQILGHQFH /HYHOV IRU &2/80%,% /HDG 6KLS
January 30, 2020, received by CRS and CBO from Navy Legislative Affairs Office, February 10, 2020.

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

SYC1 "—e’eZ—®Z1 ZYZ+1S®e1™+1 S¢1XVW _1 Scel[V-

Navy officials stated in May 2019 that during th
certain risk elements iafetfhect ilmgetilbe haalec bleatni amr
result,’s tcheen fNiadveynce 1 evel for its costs estimate
Navy as odaMadglh2a0d 4 h80% chance that the procur et
ColumHias s idHdattsurw out 40 bke gNawyecest hmat evh, an

“Navy 1inf or nlipdate omConfidepce lrevels for COLUMBIA Lead Ship and Follow Ship J anuary 30,
2020, received by CRS and CBO from Navy Legislative Affairs Office, February 10, 2020.
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1 turn out to be 1 ess t han what t he D

t hat 1t wi |
2019 that a confidence 1eveél eosft imho% ei st owhbeer.e t h e
CBDO Perspective

An October 2019 CBO reposgshi phuitlhei c@spgr odr a thse SNt
following (emphasis added):

The cost of the 12 Columbia class submarines included in the 2020 shipbuilding plan is
one of the most significant uncertaintiesn t he Navy’ s and CBO’ s anal yse
shipbuilding costs ...

According to the Navy’s estimate, the cost per th
be 14 percent less than that of the first Virginia class attack submaaimémprovement

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

anticipates lower costs per thousand tons for the Columbia because it plans to recycle, to

the extent possible, the design, technology, and components used for the Virgiia clas

Furthermore, because ballistic missile submarines like the Columbia class tend to be larger

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

that they will be easier to build and thus less expensive per thotmandrhe Navy has

stated, however, that there is a 50 percent chance that the cost of the first Columbia and
subsequent ships of the c¢class will exceed its est
9 percent greater than the Navy’s.

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

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

Angeles and the Improved Los Angeles. (The 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 Angeles classes.

Moreover, although the cost by weight of lead ships for submarines had grown
substantially by the 1990s, there was still lithddence that submarine size affected the

cost per thousand tons. The first Virginia class submarine, which was ordered in 1998, cost
about the same per thousand tons as the first Seawolf submarine even though the Seawolf
is 20 percent larger and was builbe years earlier.

CBO estimates that purchasing the first Columbia class submarine would cost $14.0
billion, $700 million more than the Navy estimatesEstimating the cost of the lead ship
of a class with a new design is particularly difficult becadsaoertainty about how much
the Navy will spend on nonrecurring engineering and detailed desigiuding
appropriations from 2017 to 2019, CBO estimates that, all told, 12 Columbia class
submarines would cost $95 billion (of which $90 billion would ocaubetween 2020
and 2036), or an average of $7.9 billion eaéh$700 million more per submarine than
the Navy estimates. 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 th&*2hrough 12"
submarines. Research and development would cost between $14 billion and $18
billion, CBO estimates.

Overall, the Navy expects a 14 percent improvement in thet@ogight ratio of the
Columbia class compared with the first 12 submarinefién\firginia class. Given the
history of submarine construction, however, CBO is less optimistic than the Navy. CBO
estimates that the Navy would realize a 6 percent improvement, stemming in part from the

44 Source: Navy briefingm Columbia class program for CRS and CBO, May 13, 2019.
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projected savings attributable to the concurrentipetion of the Columbia and Virginia
class submarines.

The costs for the Columbia class submarines could be lower than the Navy and CBO

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

through the National SeBased Detrrence Fund, which was established by the Carl Levin

and Howard P. “Buck” McKeon National Defense Auth
(P.L. 113291). The Congress appggor i at es money for the program 1in
shipbuilding account, and then DoD transfers money into the fund. The Navy could realize

savings from special procurement authorities associated with that fund, such as the ability

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

at the same time.

Further savings could be considerable if, for example, lawmakers authorized the Navy to
use a bloclbuy strategy—an approach it has used with other types of ships. A Hagk
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) and to buy components and materials for the submarines in optinuatg&mo
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 purchased for the unbuilt ships might go unused. A Wagkstrategymight 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 for the Columbia ¢l ass submaandnes coul d, h
CBO’s estimates. The new SSBN would be the large:
has ever built. It is expected to reuse some technology and components from the Virginia

class submarine, but it would also include many new elements, such aslantetl 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, and a nuclear

reactor that is designed to last the entireyd@r service fe 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 class schedule. Such

challenges are not uncommon on lead ships, and theynaliagite future difficulties. First

ships of a new class often®experience substantial

GAO Perspective

An April 2019 GAO x<¢tpestpowgtrhen €6hembdi ad he foll

The Navy’s $115 billi on refablepartyrbecausentisbaseds t e st i mat e
on overly optimistic assumptions about the labor hours needed to construct the submarines.

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

overruns. The Navy told us it witlontinue 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 request to Congress to purcha:
reviews, the cost estimateand consequently, the budgetmay 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 execute the program as planned.

The Navy is using the congressionadiythorized 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 receiving congressional authorization
and funding for submarine consttion. The Navy anticipates achieving savings through

45 Congressional Budget Offic§Q $QDO\VLV RI WKH 1208hipbuilding PIBn@ctobeD2019, pd.9-
22.
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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 may have overestimated its savings as higher
than those historicallgchieved 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 funding needed to construct the submérine.

CosPtl us IncenRliF)e @ceret r(aCc t

Another aspect of the 1ssue of the iskhtefmtcdsot
use Pplasstincentive fee ( CPIrF)c ecdo nctornatcrta crta tthoe rp rtol
first two ships iarghe thassusSkgpai CBRI Eouadbdtr ac
of cost growth on the first two ships because it
financial risk of cost growth, providing them wi
coul dhatguwditle the -pNauvsy thyapse ucsoendt rcaocstts for 1 ead
shipbuilding programs, the Navy-sihni pt hciosn tcraascet ,i s
extending the risk of cost growth ttohatthewhsielceon d
insulating builders from the risks and uncertair
shipbuilding consideration, the ’sristkrsatiengy hdfs ¢ a
bringing tche sGoldembiganf toomphetghostptieor to star/
the lead ship.

Supporters -plfusistiympee ac cmtstact could argue that d
for procuring a lead ship in a Navy shipbuilding
effect ser veéss parso ttohtey pper oagnrda nt hus presents the bu
uncertainties regarding construction costs, ever
of completion prior todsarague ntgh atontshtirsucitsi oma r tTih
case, given that this is the first lead ship in
47 y%Tahresy. could argue that builders will still h
the wvecdwmtei in the contract, and becaus-e they un
class program could reduce funding available for
Virgcilnaisas attack submarines that these firms als

ProgramdAfhfidity and Impact on Ot her N
Shi pbuiPlrdigmga ms

Anot her 1isswend¢ ot h£b n gfboecsussvendr sosne avea oanl ¢ teylremasr s
potential 1 mpacclta sosf ptrhoeg rCabnk vomawv fhul 1 dbitedhge r f dcNra v y

progrnamsl,uding other ,s hpiapbhuicludiatyg prerdagrdaaksY? & 2 6
FY2035, when the Navy pdlamsss tbo @trhogcrurrtely iomges Choel ludr
equewbkt growth idd atshe P@amlgutmhboni ac ar tther i d ks ofis s De
growt h 1 n ctohuel dp rroegirnafimb)oteh¢e cpoontceenrtnisal i1i-mpass of t 1
program on fundingotthaetr Wialvly lpeg ogvaimlsabliacfladi n;
progrEamsn without s ucehr , c otshti sg rioswtulma twoauwledvwo fr ¢ ma i n
concern.

46 Government Accountability OfficeColumbia Class Submarine[:] Overly Optimis@iost Estimate Will Likely Lead
to Budget Increase§A0-19-497, April 2019, summary page.

47 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.

Congressional Research Service 24



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

Starting in FY2026, when theldNasybphanpettoypnocH
period of 10 years, the-cNawvy ¢p50ODgmatweaswialnhtat eghe 1
FY2019 rdakhdys p2rbiyehronn prf®Seveeményefinndiageg,

the WNavhgipbuilding budget was beingyefaurnded at a
observers were concénunedptrbgt amheu€Coh2ghdbShae per i
could absorb as muchhoapbhaldi od bhegdNayvyl eaving
available for all other Navy shipWNaivsydi ng progr a
shipbuilding budget has beecof irnocughilsye d$ 2t4o bainl lainor
In a context of a shipbuilding buwcdlgasts of roughl.y
requirement for roughly $7 billion per year does
Concerns remaindi hpwevavdillabwlue ffatm otfh eo tphreorc ur e nr
kinds of ships.polfthe oMpueaiatrs sFhYi2p0b2ulitl3d@ nfgo Ipllcami mg at

The fiscal impact of the new SSBN begins in FY2023 with advanced procurement
[funding], and then increses in FY2026 with full annual procurements. This represents
Navy’ s largest f i-termablidgets fard1could nngpact theopace afe a r
procuring other ship typespotentially causing a drop below the steady profieown
elsewhere in this repgr®

At a March 27, 2019, hearing bPefharmed hSe rSweiagposwe r
Commit Neeyosmnhipbui,l dianvgy porfofgircaimasl s testified tha

t he COLUMBI A Cl ass program remains the Navy’s
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[ludget]topliheewill Kearequired for the Navy to fund sari

production of the COLUMBIA Class SSBN and maintain its planned shipbuilding

profile 30

The creatNiadn omBalstelide aDet e NE BPEFmwd Ftulnel adamending of

statute governing the fund to 1iweldode special

response t o cpoontceenrtnisa la biomptacctth sosf ptrhoeg rCaomd uommb ifau n d

n

t
ac
i

will be aowtadiielra WNlaew yf pr ograms, inclhdi ngdaoitthieonaslh

information ab®SSHQGBE] WNSBDF, sece

Another potentialp otpagntoina If oirmp acadtm scdasfn gt riodg ¢ Caoml uvomb i
funding that witlhlerbeNaavwa iplraobglreasmfsa p b wmicll,diidn gn gp rod ghr
would be to r ecdluacses tphreo gCroalm ntbhoi as omet hing fewer t
years, for variouhaveasdwvogcastemwe oosbperesemnst ed opt
48 See U.S. NavyReport to Congress on the Annual LeRgnge Plan for Construction of Naval Vessels for Fiscal

Year 2020 Figure A41 on p. 18.

49 See U.S. NavyReport to Congress on the Annual LelRgnge Plan for Construction of Naval Vessels figcal

Year 2020 p . 7. A similar statement appears on page 17. See al

for Columbia SSBNs to Accelerate 385h i p B3N¢News "Nove mber 27, 201 8; Rich Abott

Separate Funding For Colbm a  SDefénse, DailyNovember 30, 2018.

50 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 of Naval Operations for Warfasée8ys
(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 ondiepartment of the Navy Fiscal Year 2020 Budget Request for Shipbuilding
Programs, March 27, 2019, p. 6.
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ce of f e weA NohvaenmbleZr eSNBMNs . OGBO orptions for redu
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e role of SSBNs in deterring such threats as a
f1 ubeynctehde terms of strategiPReduclaegrthemasumbat
BNs below 12 could also raise a question as tc
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I nuds t Biassle Challenges of Budaddling Both
Virgihiass Boats

Anot her oversight ipouentfoabhdovadakshbli abgessrafs bu
both Ceallumbi doatsl angd &itrzzgechisubmargnes (SSNs)
particularly as @procuarembmar ofeVishkififa to produ
version ofcltalbes Miersgiigmi aa hat 1 msmddrmpp sreattdsonarmr aaddid
Virginia Payl 00a0b sMadwlress (hWwPiM)e.e xpanbosnce¢dsbe indus
capacity for buahdi ¥Vgrl boomhtasC owiutnhboivat encounterin
or other production problems in one or both of t
submarine constatubdsentdondmstute an eventual prc
equippedclMVisrsgibnoiaat s «ihdsendbo@dl pmbbi vy ear have bee
recent reports of <c¢chal lceonngsetsr ufcatcicodn bsyh itphyea rt dwso (sG
HI T/ NN&®),] @aass wubmarine component supplier fir ms
for Vottgsneniboat sclaass st hper oVgragmntimansi tions over t

51 Congressional Budget Offic@ptions for Reducing the Deficit: 2014 to 202Bvember 2013, pp. 6&9.

52 See, for example, Congressional Budget Offiethinking the Trident For¢duly 1993, 78 pp.; and Congressional
Budget Office Budget OptionsMarch 2000, p. 62.

53 Debt, Deficits, and Defense, A Way Forward[:] Report of the Sustainable Defense TagkJEoec11, 2010, pp.
19-20.

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

SeWUDWHJILF $JLOLW\ 6WURQJ Glabey arik Qisx & Rédlitie Stindon RAAsHiIRy®G D) DITY2013,
p. 29. (Sponsored by the Peter G. Peterson Foundation, Prepared by Stimson, September 2013.)

56 For further discussion, s&RS Report RL3364Q).S. Strategic Nuclear Forces: Background, Developments, and
Issuesby Amy F. Woolf

57 For more on the VPM, s€8RS Report RL32418\avy Virginia (SSN'74) Class Attack Submarine Procurement:
Background ad Issues for Congresty Ronald O'Rourke
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t wio e g'uMiarrgci lnaisas boats perquyeapre dt dBPotce nYRM 1 ye ar .
oversight questions for Congress include the fol

Do the Navy and the submarine builders a
the industrial baseCdloumbhnlpogad awarious p
wor kl oads ?

gree
ot en

Wh a t stepsy,atdhet saabMavine builders, and s ubm
taking to bring the capacity of the industri
desired submarine procurement rates? What ar
portion of these ecgstvserwmimelntb’e borne by th

Regarding the second dbrmull1et2 pbd ntpradsosver, e moMNto vsetr

The Navy and submarine builders General Dynamics Electric Boat and Newport News
Shipbuilding are executing a recovery plan to get Block IV Virgaléesssubmarine
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 being

cost and scheduleand 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 downno@ds for
Block IV.

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

bl

“The way we build our submarines, there’s four su
two built at EB, two built at Newport News.dm their module perspective, they have to

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

from the pipe shoptopfabtosubmo dul es t o modules, when you’re at
two per year, every part of thatsasnbly line must be on cadence. At the-fate 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. Satthappsesnewd,” Rear Adm. David Goggins, t he
for submarines, said in response to a USNI News question during a gwseestianswer

B

session at the Naval Submarine League’s annual sy

“So the companies leryplan. We hhave theaneteics. iArdrthe key r e ¢ o v
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 thehesadd of next year,?”

58 See, for example, Government Accountability OffieJumbia Class Submarine[:] Overly Optimistic Cost Estimate

Will Likely Lead to Budget IncreasdSAO-19-497, April 2019, pp.2@ 3 ; Da vi d BlsthdNew Noemal, “Lat e

for Virginia-C1 a s s At tDefefiseN@wsa Marth 20, 2019; Megan Eckstein, “Navy
Slowing Down MaintendJSNIRNews NMavr €Clon26é r u2®i19n, David B. Larter,
Seeking Savings, Shakdsp Tt s Pl ans for Mo r eDefensetNewpril 3 200%Y Anthong u b mar i nes , ”

Capaccio, “U.S. Navy Sub Fir ep oBleomberigpugustad 2019DRalla yed by Wel d
McLeary, “Weld Problems Spr BeakigDefenSeAugusinld, 2089 DayidBBub Pr ogr a m,
Larter, “Questions About US Navy Att ackDefenseNeAugysr 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 dDefenseNewgtagust s, US Subm
22, 2019,; DaAfter aleaBershipshakeup atrGeneral DynamiesMurky Future forSubmarine

Building, Defense NewOcb ber 28, 2019; Rich Abott, “Navy Says Virginia

R a t Beferise DailyNovember 6, 2019.
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Speaking to USNI News after the event, Goggins said that Newport News Shipbuilding

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

workload, which woul dauntastheshipyandalsefinsswork 1 ¢ in the 1o
on the upcoming Columbiclass ballistic missile submarine program.

“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
on schedule,” 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 mmegiah Asked if

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

they’ re doing today.?”

Tom Plante, the director of strgte planning for 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 hatb be later ripped 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.

“1 f wethagrbythm,df Wef get off that cadence, that causes these ripples, and it takes

multiple ships to work through that. If you have a supply probleran-conforming

material comes in and I’>ve got to step, I’>ve got
got to redo 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 Virginia production line under control soprmld d on ’ t spill
over and affect the Columbia class of SSBNs.

“The key thing 1s getting back to cadence across
needed to ensure the success of the Columbia pro
said.

Despite the chllenge keeping 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
qudity sub delivered to date, according to the Board of Inspection and Survey (INSURV)
report, Goggins saitf.

®Me gan Eckstein, “Navy, Sub Builders Have Recovery Plan to
S ¢ h e dUSNIdNewsNovembe 7, 2019.
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Legislative

Summary of

Table3bel ow summari zes

A1t i vity for

FY20

Congr e sFsYi2hunhdiAug i Bmqoeast

congr es s 2ldumding request for éhe o n
Columbiaclass programAs part of its F'2021 budget submissiothe Navy is requesting authority
to use incrementabihding to fund the first two ships in the cl&8s.

Table 3. Congressional Action on FY20 21 Funding Request
(Millions of thenyear dollars, rounded to nearest tenth; totals may not add due to rounding)

t he

Authorization Appropriation
Request HASC SASC Conf. HAC SAC Conf.

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

PE0603570Nline 047)/Project 3219 80.1 80.1 80.1 80.1

PE0603595N (lin852/Project 3220 317.2 317.2 317.2 306.7
Subtotal R&D 397.3 397.3 397.3 386.8
Procurement

Procurement 2,8915 12,8915 2,8915 2,862.2

Advance pocurement(AP) 1,123.2 1,123.2 1,298.2 1,123.2
Subtotal Procurement 4,014.7 4,014.7 4,189.7 3,985.4
TOTAL DOD Funding 4,412.0 4,412.0 4,587.0 4,372.2
Department of Energy (DOE) funding
Naval Reactor8 Columbiaclass reactor 64.7 64.7 64.7 64.7

systems development

Source: Navy FY2@1 budget submission and committee and conference repestplanatory statements on
FY2@®1 National Defense Authorization Act @FY2@1 DOD Appropriations Act, and (for appropriations

figures for DOE Naval Reactors funding), committee and conference reports on theE¥Ea@rgy 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) reactor plant project within the PE for
Advanced Nuclear Power Systen®=0603595N/Projec t 3220 isthe SeaBased Strategic Deterrent (SBSD)
Advanced Submarine System Development project within the P@liay ReplacementHASC is House

Armed Services Committee3ASC 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 Sgssed Deterrence Fund. The procurement funding requested for
FY2018 is advance procurement (AP) funding.

80 For more on incremental funding, SEBS Report RL31404Defense Procurement: Full Funding Polity
Background, Issues, and Options for CongrégsRonald O'Rourke and Stephen DaggettCRS Report RL32776,
Navy Ship Procurement: Alternative Funding ApproachBackground and Options for Congresy Ronald

O'Rourke
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FY2021 Na teinosnea l1AulPDehfor Hz Rt /9.8 9 A & 9 (

Hous e

The House Armed Ser vi cHe sRe@padmmRifitlithend .y #Hn Ri2t02 Or)e par
6395recommended the funding 17%ZDEDOIHs shown in the

6HFWLRQH. R. a3 rS% ported by the committee states:

SEC. 1023. USE OF NATIONAL SEABASED DETERRENCE FUND FOR
INCREMENTALLY FUNDED CONTRACTS TO PROVIDE FULL FUNDING FOR
COLUMBIA CLASS SUBMARINES.

Section 2218a(h)(1l) of title 10, United States Co
phased installmentpayment ° and inserting ¢°‘, properly phased
full funding for the first two Columbia 2 <class

H. Rep# 4L2t1dbes:

Submarine Suppliebevelopment

S

The committee recognizes that the submarine supply base lost approximately 12,000
suppliers since the end of the Cold War. Material provided by the submarine industrial base
is planned to grow by more than 200 percent over the next 5 yearspaite than two
decades of nurturing a fragile industrial base where 75 percent of funding for supplier
material was awarded to single or setmrce suppliers. Congress authorized and
appropriated funding iffiscal year 2019 and fiscal year 2020 and pied flexible
authoritiessupporting submarine industrial base expansion and staimilttgtives. In

fiscal year 2019, the Navy identified 324 supplierse&scutioncritical and has been
conducting assessments of thealth and readiness of those sugmgli In the 2020
assessmenthe number of critical suppliers has grown to 350, of which 61 baen
identified as challenged to meet future demand. The comntitkeves that continued
investment in supplier developmenitl reduce material lead timesdimprove the ability

of the submarine industrial base to meet challenging construction schedules at higher rates
of production. Therefore, the committee encourages the Secretary of the Navy to include
supplier development funding in future budget requesttil the number of challenged
suppliers has been significantly reduced. (Pagea0)9

Senate

The Senate Ar med Ser viSceRe pRo3mbfiintdtge 2,0 2HOnR .iotns r ¢
6395recommended the funding 17%7DEOMHRe s hown in th
recommended increase of $175.0 million for advar
“Submiamep pl i e ?( PsatgaelRiedlgSia8tr)yl.i ng t his r®.cRenmtendkld6 i nc
236t ates:

PO
€

Submarine supplier stability

The budget request included $1.1 billion in line number 2 of Shipbuilding and Conversion,
Navy (SCN), for Columbialass submarine advance puoement.

The committee believes that expanding the capabilities of the seaoddthirdtier
contractors in the submarine industrial base should lead to greater industrial base stability,
cost savings, and improved efficiency as production increasesdabthe Columbi&lass
construction schedule.

Therefore, the committee recommends an increase of $175.0 million in line number 2 for
Columbiaclass submarine advance procurement.
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The committee directs the Secretary of the Navy to notify the congressiefeaise
committees, in writing, within 30 days of obligating funds provided for submarine supplier
stability. The notification shall include: obligation date, contractor name or names,
location, description of the shortfall to be addressed, actions todegtaken, 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. (Pages-29)

6HFWLER®. 4G4 %Y eported by the committee states:

SEC. 121. CONTRACT AUTHORITY FOR COLUMBIALASS SUBMARINE
PROGRAM.

(a) CONTRACT AUTHORITY-—The Secretary of the Navy may enter into a contract,
begiming with fiscal year 2021, for the procurement of up to two Colurolaiss
submarines.

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

under thecontract.
(c) LIABILITY. —Any contract entered into under subsection (a) shall provide-that

(1) any obligation of the United States to make a payment under the contract is subject to
the availability of appropriations for that purpose; and

(2) total liabiity of the Federal Government for termination of any contract entered into
shall be limited to the total amount of funding obligated to the contract at time of
termination.

6HFWLREOS. 464G eported by (tehmp hasmmi tatdedee ds)t at e s

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

It is the sense of Congress that to achieve the national policy of the United States to have
available, as savas practicable, not fewer than 355 battle force ships

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

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

(A) 12 Arleigh Burkeclass destroyers;

(B) 10 Virginia-class submarines;

(C) 2 Columbia-class submarines

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

(F) 6 John Lewiglass fleet oilers; and

(G) 5 guided missile frigates;

(3) new guided missile frigate construction should increase to a rate of between two and
four ships per year once design maturity and construction reagiessd;

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

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

(6) prototyping of potential new shipboard sub systems should be accelerated to build
knowledge systematically, and, to the maximum extent practicable, shipbuilding
prototyping should occur at the subsystiewel in advance of shigesign.

S. Rep23&2Illsl®d states:
Submarine Construction Workforce Training Pipeline

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

The committee notes that, over the next decade, the subrahijeiilding industry must
hire at least 18,000 new skilled workeossupport the production of ti@olumbiaclass
ballistic missilesubmarine and the continued construction of the Virgitagassubmarine.
The submarine industry has worked closely with Sdatklocal governments, community
colleges, high schools, and commurigsed nosprofits for the past several years to
establismew training pipelines to support these increased hiring needs.

Thus far, such pipeline training programs have placed nearly p&@fle in submarine
industry jobs. The committee notes that additidnatling will increasehe throughput of
these pipelines anelxpand them into additional States to more adequately respdingl to
hiring demand.

Therefore, the committee recommends an increase of $20.0 nmlIRDT&E, Defense
wide, for PE 67210D8Z for increasing tls@bmarineconstruction workforce training
pipeline. (Page 124)

FY21 DOD Appr opH.iR.t J70nls7 Act (

Ho us e

The House AppropriatidbnRepdhdflidbeby Ha,RL.260260F pon
76]1] 7Trecommended the funding FVDEGH TThe howaomme n & e d
reduction of §$10. 51"¢M@i | Commod oMi d s nke SCompaif bme
and prototype hi $¢Ba2g6e7a)l 1Tyh eo wreercboundngeentdeedd r e duc t i
million for pGANHGoennseonlti diast efdo aAnfdl oFantt eNeptrwosrek sSer v
early”t ¢ $dhé d@Edrertronic watf@$ bid¥%domntdo need
“Photonics "¢alr28 Dk bi od)®)d ( Page

Idd. R. als6 reported by the committee, the paragrap
Shipbuilding and ConversionyclNadey (tHhGCN) prappriepi

... Provided furthey That funds appropriated or otherwise made available by this Act for
Columbia Class Submarine (AP) may be available for the purposes authorized by
subsections (f), (g), (h) or (i) of section 2218a of title 10, &thiStates Code, only in
accordance with the provisions of the applicable subsection.
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Appendix A.SummarRa &t S. PHEBNgns

This appendix provides background information or
has operated since 1959. T7IDiE® Hf oAusr schloawsns eisn atrhee stu
the size of U.S SSBNs has grown over time, 71efl
SLBMs carried on each boat. -FThet®htoisl maehcdnrrt
the SLBMs cabUr$edSHPBNeardmdrit carries 24 SLBMs,
earlier YIB.pSSBNEorhet hOechbiaos s ovd ¢ shingn stubmer ge d

di spl acle8mem50 otfons , 1s more than twice the size

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 83inches
SLBMs
Length of those 32.3 feet 32.3 feet 34 feet 44 feet
SLBMs
Weight of each 36,000 pounds 36,000 pounds 65,000/73,000 pounds ~130,000 pounds
SLBM (pounds)
Range of SLBMs ~2,500 nm ~2,500 nm ~2,500 nm/~4,000 nm ~4,000 nm

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

Notes: Beam is the maximum width of a ship. Fbetsubmarines 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;itactuges

ranges can be lesser or greater than those shown.

The George Washigton-class 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

61 The larger size of the Ohidass design also reflea@growth in siz 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 in 198B985 The two boats that remained SSBNs throughtheir 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, and 1992

Two of the Lafayette/Benjamin Frankéifass boats @re converted into SSNs toward the ends of their lives and
were decommissioned in 1999 and 20TRe 29 that remained SSBNs throughout their lives were
decommissioned in 1986995.For 19 of the boats, the Poseidon-&was the final type of SLBM carriedr 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 in 2002008.The remaining 14 boats entered service in 49897.AlthoughOhio-class SSBNs are
designed to each carry 24 SLBMs, by 2018, four SLBM launch tubes on each boat are to be deactivated, and the
number of SLBMs that can be carried by each boat consequently is to be reducedsmtB@f 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 New UK SSBN

This appendix provides -VKckgopanadtiadfi odmafLBMs oa

U Ks

ngeerr ati on S SIBN,] Iperde vtihoeli 8Susc cSeSsBsNorand now call

Dr e a d ncoluagshst S S BN.

The

SUKf our -cVaamgua$ SBNs , whichl29a9ecereadchecarcy 1@

IIT-5DSLBMs. Previous <c¢lassesrddieeddeKr aStSiBANs® §.i Sni 1Sk B

The

sUKau s e -moafd eU.SSLLBMs on i1its SSBN¢ aindiwnmpe cdlosme nt

cooperation between Hwtled at wad dovmtesi ¢haonisuchaear
Agreement for CoopPdmant coEnenm gtyhd ods Mutawfal Def en:
known as the Mutual Defense Agreement ). Within t
agreement, cooperation on SLBMs in particular 1 s
Agreement and aL elt9t8e2r sE xbcehtawmegeen Gffhe viNwo e g6 vV € T = the n

62 Although the SLBMs on UK SSBNs are U+8ade, the nuclear warheadn the missiles are of UK design and
manufacture.

63A March 18, 2010, report by the UK Parliament’s House of
following:

During the Cold Weoperation ith thelkited Staies wak eonsidéodakoat

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 nuclear .Thesooperatibonalso i n Nevada from 19
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 missile defencenpla

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 nuclear warhead andater 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. The agreemerats 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 acqui 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 place of the i€durin 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 Macmillan to faatle 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-standifg tollabdratioh enphen dent det er r en
design of the W76 nuclear warheeatried on UK missiles. In 2006 it was revealed that the US and

the UK had been working jointly on a new ‘Reliable Rep
modernise existing W#6tyle designs. In 2009 it emerged that simulation testing at Aldermaston

on dualaxis 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,
according to the written submissibnr om I an Kearns, “wel 1l above the nor m, e
alliance relationship?”. He quoted Admiral William Crow
who likenedthe UKUS nuclear relationship to that of an iceberg,
out, bu 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 in the w
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Mar ch 2‘“hle0 Unhiatted States and the United Kingdom

commitment to nuclear deterrence thrBhugh the Pol

U. S. wi | Imacionnttaiinnmu ei ttso strong strategic relations
foldowplatforms, based up®n the Polaris Sales Ag

The firsc¢l ¥asangi83BN was originally projected to
2024, but d@dn UBctdebems20hnd security review repor
Vanguard class ships will now be extended by a
service into the I®ate 2020s and early 2030s.

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 mi

call for each -Y03%tBMwo, cwirtrly telhte lbdeti Hdegr ufsoeudr ftourb eSs
The 71 epor‘tMasitna’tGeahteet He 6t a1t 6 nbuwol di-nigs trheeq usiurbenda r i 1
ar oun d®Thoel 6f.i rst new boat is to be delivered by

previousYy planned.

The United States 1s assisbiagdSédSuBgNUp rwigtrla me e 1l tna
addition to the modular CommenUMi sesdl 8t £Loep ar ¢ ma
UK with t h3 rnecawc FROWR tpel amBe d a U ySS BNbht A December 20

press 1 epdtrhte rset ahtaecss bteheant st rong [ UK] collaborat:i
Dr e a d nporuogghrta m] , particularly with regard to the
technalnadgyt,hat the desi ghrcecadmohgthss@ammleovgsd for

propul sion plant basedg ®mteimmanUSUKd erseiagent,o rb utte cuhsnionlg

(PWR) and modern secorn®Thahey p.rSo.p uNasviyo ns tsaytsetse msh a t

Naval Reactors, a joint Department of Energy/Department afyNorganization
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 technical establishwene 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-Arnms BatenExbdan Ni &lbbalBecurity Névswirduwy30, St at es , ”
2014.

64 Statement of Rear Admiral Stephen Johnsd®INUDirector, Strategic Systems Programs, Before the Subcommittee
on Strategic Forces of the Senate Armed Services Committee [on] FY2011 Strategic Systemd,7, 2010p. 6.

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

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

the Prime Minister by Command of Helajesty, October 2010p5,3839.F or mor ¢ ®neadnobgat UK’ s
SSBN progranas it existed prior to the October 2010 UK defense and security review sgmRjchard Scott,
“Deterrence ADQHUTDIHIHQBdtemBed RBOA009: 281

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

68 PWR3 means pressurized water reactor, design number 3. U.S. and lg&-powered submarines employ

pressurized water reactors. Earlier UK nucleawered submarines are powered by reactor designs that the UK
designated PWR andPWRl . For an article discussing the PWR3 plant,
Energish g the UK’ s Naval -DNQHTVe aQW HPU QW la RIQIPAD1AHBEFH SHYLHZ

Sam LaGrone and Richard Scott, “StrategibQHAsVskDYs\: Deterre:

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

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

naval nuclear propulsion technology to facilitate depeient 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, privatesanaapable shipbuilders,

and several suppliers. A UK based office comprised of about 40 US personnel provide full

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

and other US based program personnel as needed.

Therelationship between the US and UK under the 1958 mutual defence agreement is an
ongoing relationship and the level of support varies depending on the nature of the support
being provided. Naval Reactors work supporting the SUCCESSOR submarine is
reimburse by the UK Ministry of Defencé

Uu. S. assistance to the UK on naval mnuclear propt
To help j urtsp sntuaprdtwatrheed bKun bmarine program, the Un
the UK a complletieonnipdlaenar (prlapu technical data,
installed on ¢hxe YkSBjSNalk ¥ @SdWNenruecdl eaatrt ack s ubmar
(SSNs), which entered service between 1I'959 and 1
frist mnpuocwleeraerd s hip, t'WHD&GOQRXwMKWsh bemmtreitneed s er vice
The December 2011 “hree sUK rnnespardts os tl dtocks ntgh att ot he:

b et wixreena d naonudg htth e Ohi o Repl ac e mean tc oPIrloagbroarnantei.o nF o 1
agreement has been signed off regarding the plat
respective ¢lombat systems.

A June 24, 20t06teprthse fobpbbotwing:

The [U.S. Navy] admiral responsible for the nuclear weapons compofidrallistic

missile submarines today praised the “truly wunigq
officers who have similar responsibilities, and said that historic cooperation would not be

affected by Thursday’s vottheEtrapeahldnioe. t he United Ki

Vice Adm. Terry Benedict, director of the Navy’s
based on a telephone exchange Thursday morning w
have no ¢ o ncaledBrexit'vote-brdBritishexit— w aadecision based on

its rtelationship with Europe, not?with us. I see

®Source:lma il to CRS from Navy Office of Legislative Affairs,
Generation U. K. Boomer s REN Nefvghttp://fiewsousni.dg.D8cemb8d7, 2014i ons hi p, ”

“"Sam LaGrone and Richard Scott, “StrategibQHAsVskDYs\: Deterre:
International December 2011: 19. See also Jake Wallis Simons, “Br
Nucl ear PolitioogApri 30, 2015

20t t o KrBeeinsehdeire,t :“ UK Exit From European Un,iUSNIN&Wsn  t Hi nder

June 24, 2016.

Congressional Research Service 37



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

AppendixC.Co 1 u mbli aaPrso g rQrm gi n and
Mi lestones

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

Progm Origin and Early Milestones

Al t hough the eventuawl asse & SBNsr diplsabe emh &k nOlwino f
ColumHiass pawmglbhamtraced more specifically to an
2006 bet ween Presaindde ndUK GPeroirngee MM. n iBsutséhr Fony Bl ai
desire to participate in a progHhaf®®@LBM daxnttond hteh e
2040s, and -genbaati onhs-SE§BNFothowyn® t his exchang
with wam e ntehses porfoj ected ret-cltememti&iBANS es mefthhe O
would likely be needed to devDODpiandO0O067ebdganrtr s
om ngenerabhnendsesaraf(8BSHhdetsemmddrts -basddt he t e
strategi(cSBdel®)esrgmdal the possibibdbityecthsastathbynb

submarine.

An Initial Capabilities Document (I%GR)Y for a neyv
approveds blyoiR®OPuirements Oversight CO®Immittee (JI
July 2008, DOD issued a Concept Decision providi
( AOA) for the program; an acquisiti’®n decision 1
acquisitvieon setxaetceudt it he new system woul™, barring
The Navy e€CoidbhmHsabsesd pddaigac @aamb out t'his same time

The AOA reportedly beganf®Tha ADA wasnmeomplrefad] v
brieé¢ Obfthe of the Secretary of Defense (OSD),
was completed in September 2009. An A®OA Sufficie
Director, Cost Assessment & Progr%dlmheEvADIAuati on (
coheded t-hasi gnn8WBN was the besal ospst i DQWBNsor (ko

73In February2007, the commander of U.S. Strategic Command (STRATCOM) commissioned a task force to support
an anticipated Underwat Launched Missile Study (ULMSPn June 8, 2007, the Secretary of the Naitjatedthe

ULMS. Six days later, the commander of STRATCOM directed that a Sea Based Strategic Deterrent (SBSD)
capabilitybased assessment (CBA) be performeduly 2007, th 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 ULMS and SBSD provided to CRS and the Congressional BudgéCBffigen

July 7, 2008.)

“On February 14, 2008, the SBSD ICD was approved for joint
Review Board (R3B). On April 29, 2008, the SBSD was approv
procecedto@ D’ s Joint Ca p a Y{Sourde:tNavy list okeyaevedts rélating B the ULMS and SBSD

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

75 Navy briefing to CRS and CBO on the SBSD program, July 6, 2009.
76 Navy briefing to CRS and CBO on the SBSD paogr July 6, 2009.

77 An August 2008 press report states that the program office, calledBPM$, “was established within
mont hs.” (Dan Taylor, “Navy St redaerp i Bnsideghs BadyA@tist i ce To Ma
17, 2008.

B«“Goi n g B béfense DailySepterhber 22, 2008, p. 1.

7 Department oDefenseFiscal Year (FY) 202 Budget EstimatedNavy, Justification Book Volume, Research,
Development, Test & Evaluation, NaBydget Activity 4entry for PEO603561N, Proje8220 (PDF page 345 of 888).
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a June 26, 2083 scNaswvsynlgl
class, SSBSHQGNH[ '

The
the Navy
meeting:

provided the fo

p 'so gMialne s t omece tAi mg vwasw hel d

optpont that were examiot

2
C R S

n December
statement t

0 9,

l11 owing 0

The OHIO Replacement Program achieved Milestone A and has been approved to enter

the Technology Development Phase of the Dept.

System as of Jan. 10, 2011.

of Defense Life Cycle Management

This milestone comes following the endorsement of the Defense AcopuiBibiard (DAB),
chaired by Dr. Carter (USD for Acquisition, 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
(SSBNS3 as they reach the end of their service life with 12 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
theDefense Acquisition Board (DAB) on Dec. 9, 2010.

The ADM

Technology Devel opment P

operationaliaygydgaeafiferd®dDb
continue to ensure suffi
January 2017 Milest
On Janwuary 4, 2017, DOD
B approval, which per mit
(EMD) phase, 1is general!l
permitting the pregtamft
procurement program of r
Milestone B appr-olaksfor

On 4 November 2016, Under Secretary dfense

validat €fsc cthineo 1 prggygmDame ]l op me n't

Strategy
during which war fig
prototyping, and t
techn® 1 ogical matu

hase
Bign,
client

one B Approval

g awmb-dMa al sess tpornoeg rBa ma.p pMiolvea
S a program to enter t he
y considered a major mil
omtaanes ¢avonah dedéEvel o
ecord. A Janua , 2017
oghamCel ambsat ol 1l owi

- o

an
ry 1
he w

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 asaan Acquisition iCategaryt ID magor t h e

program

defense acquisition program. Milestone B also establishes the Acquisition Program

Baseline against which

the program’s perfor mance

decision formally authorizes entry into the Engimegrand Manufacturing Development
Phase of an acquisition 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 CY201&adoto 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 fronvitheA
estimate, which nearly achieves the affordability target 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

80 Source: Email from Navy Office of Legislative Affairs to CRS, February 3, 2011.
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« Det ai |l esdrempahufaatyringtreadiness including robust prototyping efforts and
synergies with other nuclear shipbuilding programs

e Aggressive cost reduction actions

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

reasonald margins for cost growth. Relative to Milestone A, these 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 CY20108$ wusing Navy indices)-ouShip&Enda uni que

Cost,” which a-d2 BramiMilestdne B forward thelatfosdability cap for
the unit cost will be measured by using the Average Procurement Unit Cost (APe), w
includes all 12 hulls. The Affordability Cap of $8.0 billion in CY2017$ 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 igxpected to award in early 2017. With negotiations continuing
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 degn on the existing R&D contract. With this modification 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 appoval and the appropriation of $773M in FY17 SCN under the 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 SCiNto the National SeBased Deterrence Fund (NSBDF). The 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®!

81 Columbia Class MS [Milestone] B, Congressional Notificatidenuary 6, 2017, pp-2 See also Megan Eckstein,
“ Co 1 walabsiSabmarineProgha Passess Milestone B De cUSNINewmslanu&iadn

2017.
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AppendixD.De s i g@olou mBi ass Boats

This appenadd d&i tpiroonvaild ebsackground infor-enhdadso®on on t
boats.

Some Key Design Features
The Cotltmbsadesign will reflect the following:

Th€ol umbiiasiddgasisgm®¥ Jacexpected B ervice 11ife

Unlike -¢lhaes Ohdeosi gn, which redwhres a midlife
Col umbiia ctloa sbse ¢ qewoifiphped pwntuk lamaki fuel core (
nuclear fuel core that 1s sufiffidcisentvitce powe:
l1i¥ahthough the Columbia class will not need
will still needowemhaduwl fei noenyedmedvaghaul t]
include a nutol opr rrad f vywelvaenr gl)iitfse .ful 1l 42

The Cothmbsais to be ediruiiwpe epr ovgulhs iamn etlreaitr,
opposed to dhevemephaeapubtsaion train used on ot |
submarines-drThe elys¢emic¢cs expected to be qui
t han a mlercihvaen ¥scyaslt ¢ m.

Th€ol umbia c¢class 1is to have SLBM launch tube:s
on the Ohio class (i.¢e., tubes with a diamet
t o accomnbo dalt BeM)a. D

The Columbia class wifPbfhddampacttadawo( 4.2e., d
feet onclthoes Odhondi gnlength of 560 feet, the s a
Ohicd ass %®design.

82 Rear Admiral David Johnson, briefing to Naval Submarine League Annual Symposium [on] Expanding Undersea
Dominance, October 23, 2014, briefing slide 19. See also Wilkiamk e r e t al ., “Design for Sustai
Re pl ac e me n t NasalBnginearsiJauenaSeptember 2015: 836.

8As mention e @urrenhQhibGlassrSSBNS ¢ -klass boatsiraceive a midlife nuclear refueling
overhaul, called an Engineered Refueling Overhaul (ERO), which indhadlesa nuclear refueling and overhaul work
on the ship that is not related to the nuclear refueling.

84U.S. Navy,Report to Congress on Annual LofiRainge Plan for Construction of Naval Vessels for FY 2011
February 2010, 5.

85 Source: Rear Admiral David Johnson, briefing to Naval Submarine League Annual Symposium [on] Expanding

Undersea Dominance, October 23, 20Ti#fing slide 19. See also the spoken testimony of Admiral Kirkland Donald,

Deputy Administratofor Naval Reactors, and Director, Naval Nuclear Propulsion, National Nuclear Security

Administration, at a March 30, 2011, hearing before the Strategic Feube®mmittee of the Senate Armed Services

Commi ttee, as shown in the transcript of theUS8earing, and
Naval Institute Proceedingdune 2012: 31;ala m La Gr one and Richar dreft®lanst, “Strateg
Confront Cos-DQEHNY ILID¢h gQRMEdei@2011L:& Robraore on electric drive propulsion, see

CRS Report RL3062ZElectric-Drive Propulsion for U.S. Navy Ships: Backgnal and Issues for Congress/ Ronald

O'Rourke

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

8Dave Bishop, “What Wil.S. Navallhslitet®roceetlirgsJink 2022: I Bishap was”

program manager for the Columhikass program.) SeealSoa m La Gr one and Richard Scott, “St
Deterrent Plans CoaldQhMtlDIY\ s, QNecdidE Nl RaPDIB, ~
88SydneyJFreedber g, “Navy Seeks Sub Replacement Savings: From
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InsteaSdLBOIM 12@dubeh, ascloms & hd€olhgmhi & he
clashadé SLBM Il aunch tubes
As notea tcdhanhgheGod luanbs adesi gn has fewer 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
di splacement of 20, 815atends tpoad 8o 7 5Augwats T O
Ohicd ass ®lksi @atimbsadesi gmlLadd kédedihgn Ohi o

before 1it, will be the largest submarine evVve:

The Navy “ewnngst ohtahe uni que demands of strat
[Colmimal ass] tmuastts be f it ttedda twei tcha ptahbei Imotsite supa nd
stealth to ensure tthetyh airyre afswldRif4etr blpa nt. hr ou g

June 2013 Navy Blog Post Regarding Ohi

A June 26, 2013, Wl oRg cpheasrtd BBy eR’skaciir A ddugitema t ther Na
Undersea Warfare (N97), discussing a@dgtaisens t hat
SSBNs,theafaeldl owing

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

and the Offie of the Secretary of Defend®s formally 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 baghd highly
successful Virginieclass attack submarine program and the current-€lags 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 enplovements in cost
efficiency.

Recently, a variety 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 tkeeisleas make sense at face valigich is 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.

Virg inia-based SSBN design with a Trident Il D5 missileAn 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.

89 Navy information paper on Columbidass prograndated August 11, 2014, provided to CBO and CRS on August
11, 2014.

9% U.S. Navy,Report to Congress on Annual LeRginge Plan for Construction of Naval Vessels for FY 2011

February 2010,p.28.¢c¢ e al so Mike McCarthy, “Na@®@ff N¢xt vDelepsados Reduce |
Daily, February 6, 2015: 1n an article published in June 2012, the program manager for the Colalafagprogram

stated that “the current confi gur a tinchdimmetef missile tube®43i o repl ace

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

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

Institute Proceedingslune P12:31See al so Sam LaGrone and Richard Scott
Confront Cos-DQEHNY ILIDh gQRMEddH@P0lL:REaADMIhe 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 the steering 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 theaverticaizontal

pattern of a plus sign (which is referred to as a cruciform sfene)common submarine radio room is a standardized

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

, “ gt
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* Not meet s urraquiremebts dud to poor fiull streamlinincghand lack of a
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 moired to replace, repair and retest)

* Not meet availabilit y-lifeoveqhaul (refualirgneeded)d ue t o a 1 on
* Require a larger number of submarines to meet t

* Reduce the deter r e ncountrydféweremissilesewdrbeddseto pr ot ect t |
sea)

* Be more expensive than other alternatives due t
to work with the large missile compartment (for example, a taller sail, larger control
surfaces and more robust supporteyss)

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

Virginia -based SSBN design with a smaller missileSome have encouraged the
devebpment of a new, smaller missile to go with a Virgihased 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 wittustrial

base that last produced a new design more than 20 years 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 déy@ment program

from the new replacement submarine program. Additionally, a smaller missile means a
shorter employment range requiring longer SSBN patrol transits. This would compromise
survivability, require more submarines at sea and ultimately weakerdetarrence
effectiveness. With significant cost, technical and schedule risks, there is little about this
option that is attractive.

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

line and resume building the Ohio dgs SSBNs. This simply cannot be done because
there is no Ohio production line. It has long since bednaked and modernized to build
stateof-the-art Virginia-class SSNs using computerized designs and modular, automated
construction techniques. Is iesirable to redesign the Ohio so that a ship with its legacy
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 virtually all new submarines)

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

« Suf f educedfraliability andecosts associated with the obsolescence of legacy Ohio
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 stealthgsnsurvivable
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 perfoance of the Ohio SSBN, its Trident || D5 strategic

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

* Enhanced stealth as necessary to pace emer ging
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. Systems commonality wit hetcY whereuempossibleq p u mp s , valwv
enabling cost savings in design, procurement, maintenance and logistics

*Modular construction and use of COTS equipment ¢
submarines to reduce the cost of fabrication, maintenance and matiemizT otal

ownership cost reduction (for example, investing in adiffi¢the-ship reactor core enables

providing the same ateapresence with fewer platforms).

113

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

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

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

platform capable of smoothly transitioning from the Ohio and delivering effectit¥fe 21

century undersea strategic deterretice.

2

16 vs. 20 SLBM Tubes

Overview

The NawWwgcideis€ghumHiasms iwdhatl 6 SLBM t uwass ame her t
of sewecectd stlihoed sNady t o reduce the estimatsed®d average
a

through 12 tiommwakhabkv yp rtoagrrgaerh i tlbos o n oif n $2B¥@e1 0 dol 1l

observers were con€el nmtiwaltehtbabtshse stimg nhienrg tthhaen 2 0

create a risk that U.S. strategic nuclear forces
beyond to fully perform their deterrent role. Tt
Start Treaty ldam twagpons,atB@Dcpharcd to operate
14 Trident SSBNs, each with 20 operable SLBM tut
rendered inoper88btabesfowher Cotl aitmil aafsNs2 vipyw oignr atnh e

91 “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/

92 At a March 30, 2011, hearing before the Strategic Forces subcommitteeSenate Armed Services Committee,
Admiral Kirkland Donald Deputy Administrator for Naval Reactors and Director, Naval Nuclear Propulsion, National
Nuclear Security Administration, when asked for examples cost efficiencies that are being pursued in his programs,
statedthe following

The—the Ohio replacement [proga m] has been one that we’ve obviously be
for—for several years now. But in the name of the efficiencies, and 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 of that 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

downratethet he propul sion power thaitt 'wsasa nsesmalleld[, e sJo tolbevi ous
reactor that you would need.

But what it also allowed us to doaw to go back [to the use of existing components]. The size [of
the ship] fell into the envelope where we could go back and use components that we had already
designed for the Virginia class [attack submarines] and bring those into this design, notdwave to

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

And it enabled us to drive the cost of that propulsion plant down and rely on proven technology
thatpusnps and valves and thingsddike that don’t change

s

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

(Source: Transcript of hearing.)
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plminng a force of 12 SSBNs <eachatwbpu’h 1Beds st utbheasn, f
280. These observers also cited the uncertainties
eterrent forces out €ol tmBs yeibsoascth&0d,ulwhde t ot hee
er viece. These observers @oekwewmb wh ¢dthhalshs tt udbepl am
han 20 was fully supported within all parts of
STRATCOM) .

n e 0 , ONavy fared adshet aDbed €bhtmbhe dbEass i
i es rather than 20 was carefully consi
i es will i Uu. S. strategic nuclear f
e

give
ole in the 2030s and beyond.
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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're going wi8SBNX. 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 may be chare&td as a cost cutting measure,
| believe it sizes the ship for the missions it will perfdfm.

At a March 2, 2011, hearing before the Strategic
Services Committee, the following exchange occur

REPRESENTATIVE TURIER:

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 hearings on thdayilll 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, first of all, | thinkithat’ s i mpor t ant for
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 comment here fa 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
permissiepr tube, so that’s another consideration tha

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 willneed to be in maintenance, some number will need to be in training, et cetera.

93 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 the Navy will have
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 flexibility that | fuaid 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 a submarind i 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 troubled b yvelbhasbeempoumdeddnthd on’t know t
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 CommitthangehecfakrklFeding ex

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, when it waggotiated, 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 t h ¢ationaletfor thatPnkortmowing her e, t he
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
Columbia class progim with 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 was rolled nmiboth 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 the envirortneaay 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 look at specific
numbers then?

REARD ADMIRAL BENEDICT:

94 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 the missile, thenber of reentry bodies and the throw
weight that we can provide against those targets and based on that analysis, the leadership
decision was 16, sf.

At an April 6, 2011, hearing before the Strategi
Ser vioanansi t€ ee, the following exchange occurred:

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 missile tubiestead 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 prograifrthat Dr. Carter condued.

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 testimony, thei gine 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 16 tubes, 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 we can throw, w 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

Sectione 2BY20F2tNational DHf &Kn sPd TA®tlhhfo2r i zat i on A
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 boat. The text o

95 Source: Transcript of hearing.
96 Source:Transcript of hearing.
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SEC. 242. REPORT AND COST AESSMENT OF OPTIONS FOR OHIGQLASS
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 United States 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 assessment of the procurement cost atad lite-cycle 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 suchuiegments.
(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 postulatdtireat 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 described in this subsectiongiolace the Ohiglass
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 missile tubes each.

(4) A fleet of eidnt 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 include a classified annex.

Subse(cct)i ombove s6$habtbt bhesnbmotted in unclassifi
classifled annex.

The report as submitted was gpraigma ruinlcyl atshsel fcleads s i
summary, the text of whitchhe ioriagi faoll)liows (under!]l

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 congressional defense committees
comparng 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 tubeach

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 through an assured second strikebipdhat 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
environment.

We assessed each oot 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. In general, options with more
SSBNSs carbe 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 than a larger force, but for the
reducedorce options we assessed, they fail to meet curresgaatind nuclear employment
requirements, increase risk in force survivability, and limit flexibility in response to an
uncertain strategic futuré@ur assessment is the program of record, $BNs 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 annex contains detailed analysi$ is not releasable to the puldiic.

97 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,

“Classi MseésNment On SSBN(X) Ennsiderthe NavySdpteraberr1@, 80120 f
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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
that 1is sepatsatrergfusbmpbhel Wamg account (which 1 s
Shipbuilding and Conversion, Navy, or SCN, appr o

Amende ®. hy9 214 .-328 4PndL.-9115

Section 1022 of the FY2016 (SNa tiR30In6a912 D4 f ens e Au
November 25, 2015) , Section 1023o00af ASthe( FY2017
293 L.32Rf4 Decembpr 28d S88dHion 1022 of the FY
Aut horizHtR . o2 AL-@ bfd 5De ce mbearmeln2d,e d2 01107 )U. S. C. 2
provwaiddla ti onal acquisition authorities for the

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) EstablishmeniThere is established in the Treasury of the United States a fund to be
known as théNational SeéBased Deterrence Funhd

(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 obligationeqmenditure
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 authorized bga.

(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 of Funsl 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 specifically provided
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 or gyovnent

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) common wih@ned
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 the htyaiddbi
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 and Fatation Efforts Prior to Ship Authorization.

(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 workload magement, 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 Stags 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 obligaitee at

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 high Vahg,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 provide thatlaigation 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 tataant 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 fund=pdsited 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 contractdurnished 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 nuclegrowerel 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 purstan 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 condict 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, projeats] 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 Sdé¥ased Deterrence Fund established by
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 intercdatibafiistic 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 hovering valve.

(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 itlhdit dNg plywed gertv,e sNa vays
shipbuilding funds for other Navy shipbuilding 7
arrangement

Construct iDoOnD osfe acleirftta isnhi ps wanSdu nNlaavdy auxiliar
past inmedaths National Dd&ffegnsae pSse ab uodfgeDIODOnd ( ND
that 1is Shutpsbiudd dtilmeg and Conversion, Navy (SC
accoaumd ,al so outside the procurement title of
Most spending for ballistic missile defense (
pr oecrmeelnit ke activitiesDe fiesWisitended etalrchughdt he
devel ocapnnde nptr o e ac emathhter t han through the rese

devel opment and procurement accounts of the

A rationale forhfpsdingt PODNDSK]lIh&#d been that D
transportation mission that primarily benefits s
not be forced to compete for funding in a Navy
shiegmt cal tso otwhne nNasvsyi ons. A rationale for fundi:
De f eWisdee research and devel opment -cafcfcsouint is t ha
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spending among various BMD programsheousee vofible
BMD funding.

Potential Implications of NSBDF on Fu:
Progr ams

The NSBDF has at

l e wo potenti-al assmplicatior
program may have on

s t t
funding avaiilsabktlieo ni mp roogmiamg

A principal apparent intent in 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 intendevd (tconsncsdwemagevia hviaen ar gument
supporters «fl attlbe pColgumbni ¢ hat the program 1is
national militarys meecidfiratthead) htalnata Nwwding
ColumHiass program shoul’'sd bedgesodauwkelde from D
rather thans frwdng eathei Naprayrt i cul ar.

The acquisition authorities in subsections (
which werR. lnldddaendd. Ly-3 218 4 oul d marginally reduc
procurement cost scloafs sn obto aotnsl,y bGiotl vamibsioa ot her

powered shipscl|l atghcks sVibmgiriines and Gerald
(C¥N8) class aircraft carriers, by increasing
production of ship components and better opt

j oint explanatory st at eAmetnhto rfiozr® .ttihbeh LMEAX2t0 1(6 D
f November 25, 015) direetqdi PDDi 0o s obmi ¢ g
dc 10ahsi so replacement submarines that will 1leve
ided in .tAmeo n[gNSBhFRE]r .t.h.i ngs, “atnlye adadpdrntonwds
orities the Syecnreeetda rtyo [mpafk eD enmfaenhaagse§memat o f t h
acement ‘Wdhe ®Nfivycsabmitted the report on Ay
es 1in part that

N WESIE CR e S
o s e =

the high cost for this unique, next generation strategic deterrent requires extraordinary

measures$o 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 NatioriBaSmh

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

practices on this critical program....

.. the Navy is continuing to identify opportuniti@sfurther 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 efficigntthan currently scheduled] and will keep Congress

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

the Navy’s initial assessment 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 EOQ [Eammic 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
successfully exeding 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 the
However, the Congressional Budget Office stated inil@ DO\VLV RI WKH 1DY\TV )<

Shipbuilding Plan  “ . . . t h e allysaveyseveral huhdied milion 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 i

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 N

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 B
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 fot°delay.
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99 U.S. Navy,Report to Congress on Ohio Replacement Acquisition Strategy and NatiorahSsth Deterrence Fund
Accountability April 2016, with cover letters dated April 13016, pp. 18.
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