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EXECUTIVE SUMMARY

A thorough review of the forces impelling current naval transformation efforts, the arguments for
and against small combatants made during the Sreetfighter debates, the Navy's broader
transformation plans, the potential role of small combatants in the 21% century “Assured Access
Navy,” as well as the design goals for the Navy’'s new Littoral Combat Ship leads to the
following proposition: small network combatants have an important role to play in 21% century
naval warfare, and the reconfigurable Littoral Combat Ship may make important warfighting
contributions as part of the Navy’s 21% century “ Total Force Battle Network” (TFBN).

SMALL COMBATANTS IN THE 21°" CENTURY TOTAL FORCE

BATTLE NETWORK

A small combatant is any warship with a displacement of 3,000 tons or less. Small combatants
have consistently performed ten broad missions vital to battle fleet operations. battle force
screening; mine warfare; protection of shipping; battle fleet scouting; anti-surface
warfare/offensive maritime interdiction; amphibious/sea base support; close-in fire support;
riverine warfare; support of naval special operations forces, and maritime domain awareness
and maritime patrol and security. A special variant of this last mission is US maritime domain
awareness and defensive maritime interdiction, a key responsibility of the US Coast Guard. An
eleventh mission, highlighted repeatedly during the Streetfighter concept development process,
must be added: battle network sensor emplacement.

When considering whether or not it should include the small Littoral Combat Ship in its 21%
century TFBN, the two key questions confronting Navy planners are: Is there any evidence to
suggest that any of the aforementioned small combatant missions will be less important in the
21%century, or that intermediate and large combatants would better perform them? The answers
to both these questions would seem to be no, for three key reasons:

First, precedence. Whenever a fleet battle network or enhanced networked sea base
closes on a defended enemy coastline, its intermediate and large combatants focus on
enemy threats to the landward side of the littoral. While doing so, they rely upon smaller
combatants to protect them from mines and attacks mounted by the enemy’s littoral
screening forces, and to conduct offensive interdiction of enemy coastal traffic. These
roles are among the oldest missions assigned to US small combatants, and they assume
increasing importance whenever the fleet operates close to shore. As in the past, when
performing this role, future small network combatants would themselves rely on the
larger combatants for protection against over-matching threats.

Second, utility. For the foreseeable future, the Navy will likely operate most often in
unimpeded and guarded access scenarios. In these conditions, small combatants capable
of conducting the missions of offensive maritime interdiction; protection of shipping;
battle force scouting; amphibious/sea base support; support to naval special operations;
and maritime domain awareness and maritime patrol and security tasks (e.g., sanctions



enforcement, patrolling choke points, conducting anti-piracy, drug, and terrorism patrols,
and participating in humanitarian assistance and disaster relief operations) will be in
extremely high demand. Since small combatants can be afforded in much greater
numbers than larger and more capable combatants, they also allow the Navy to expand
its global battle network coverage, even if defense budgets remain flat.

Third, efficiency. Because so many traditional small combatant missions will be
performed in unimpeded and guarded scenarios, a force of small warships should allow
the Navy to free up its fewer, more expensive and more capable combatants for more
pressing duties without appreciably increasing either overall operational risk or individual
ship risk—provided the small combatants built are capable of sensing over-matching
threats and carry a capable self-defense suite.

Although small crewed combatants themselves appear to be ill-suited for missions where access
is vigorously contested, should they be capable of employing unmanned systems, they may be
able to make a valuable contribution in such contingencies by operating from stand-off ranges.
This is the preliminary conclusion reached by naval planners; it must be proven through fleet
experimentation.

LCS AS A POTENTIALLY TRANSFORMATIONAL SYSTEM

The Navy appears to be on solid ground in its pursuit of new small battle network combatants.
Indeed, the LCS has the potential to help transform the way the Navy assembles and operates
future battle networks.

While the LCS's high top speed has attracted much attention, its high sustained speed will have a
bigger impact on fleet operations. Because the LCS will have the speed to keep pace with
distributed fleet battle networks surging forward from US home waters, it will be fully battle
force capable (or more appropriately, battle network capable). As such, it will be the first small
combatant capable of operating with high speed naval battle forces since World War 11.

However, the LCS's real potential as a transformational network system lies in its modular
design and its ability to quickly reconfigure to perform different missions. Its payload volume
will be divided among twenty different mission module stations designed to accommodate either
manned or unmanned off-board systems, onboard weapons and sensors, or mission pack-up kits
(i.e., supply packages). Moreover, the LCS crew will be separated into a permanent core crew
that operates and maintains the basic “sea frame,” and a mission crew that comes aboard with a
new mission package. By designing the ship around modular mission stations and by separating
the ship’s mission capability from its hull form, the Navy is aiming to achieve rapid mission
reconfiguration with minimal facilities support.

Said another way, the LCS is less of a ship, and more of a battle network component system,
consisting of a sea frame, a core crew, assorted mission modules, assembled mission packages,
mission package crews, and a reconfiguration support structure. The total system aims for alevel
of battle modularity that will allow for a LCS's complete mission reconfiguration—including
operational testing of its combat systems and crew readiness for follow-on mission tasking—in



less than four days. If successfully demonstrated, the LCS's high degree of modularity would be
without precedent in naval history, and would afford the 21% century Total Force Battle Network
aunique ability to adapt itself to confront any existing or evolving access challenge.

If the LCS and the similarly designed High Speed Vessel (HSV) successfully demonstrate the
demanding degree of modularity and mission adaptability just outlined, the 21% century “ Assured
Access Navy” will accrue several additional and powerful benefits:

First, because small combatant missions typically demand different ship design attributes
and characteristics, past naval architects have routinely been forced to focus any
combatant with a displacement less than 3,000 tons on a single primary role or function.
As aresult, past small combatants have been typified by a very large number of different
ship types, classes, hull forms, and combat systems. In sharp contrast, the Navy’s planned
family of 21% century small network combatants should be able to effectively accomplish
the key elements of all but one of the eleven traditional or emerging small combatant
missions (riverine warfare being the exception) with only two different basic hull forms,
augmented by existing special purpose ship-to-shore landing craft (and perhaps, over
time, with stealthy variants).

Second, based on empirical evidence developed by the Royal Danish Navy, the Navy’s
planned force of 56 multi-role LCSs with 112 to 134 mission packages (reflecting a 2.0-
2.4:1 mission package to hull ratio) would be equivalent to a mixed force of 77 to 88
small single-mission ships that cannot be reconfigured. However, by improving on the
Dutch model, the Navy should expect a higher “modularity factor.” As a result, 56 US
LCSs may prove to be functionally equivalent to a mixed force of single-mission ships
that is substantially higher than the gains suggested by the Dutch experience.

Third, weight gain in small combatants has been a consistent problem since 1889, leading
to the continual degradation of their designed performance in operational service. By
having an aggregate payload weight limitation for its modular mission stations, the LCS
should be able to maintain its key design performance characteristics—speed, draft,
endurance—throughout its operational life.

And fourth, since World War 11, small combatants have generally not lasted more than 15
years service because their designed systems were too limited in capability and their
small hulls were generally unsuitable for modernization. Because the LCS is designed to
easily accommodate new manned and unmanned off-board systems, the LCS should be
able to continually expand its mission set and make important battle network
contributions for the duration of its expected 20-30 year service life.

The combination of high sustained battle force speeds and battle modularity could potentially

transform the role of small combatants, making them a complete and effective contributor in the
Navy's 21st century Tota Force Battle Network.



SQUADRON OPERATIONAL TESTING: THE WAY AHEAD

Despite its promise, the LCS represents the first small US battle force capable combatant to be
designed and built by the Navy and the US shipbuilding industry in over 60 years. Moreover, the
LCS battle network system will introduce an entirely new concept of battle modularity that has
no US or foreign naval precedent. There are therefore a number of unresolved issues about this
ship and its associated organizational and support structure. Many of these issues appear to be
irreducible through paper analysis. Therefore, a second proposition is that the LCS program must
undergo thorough operational experimentation in addition to any continued analytical study.

Current Navy LCS production plans appear to be overly ambitious. Accordingly, the Navy
should consider a modification to its current plans to allow more thorough testing of the ship asa
battle network component system.

Given the many degrees of design freedom in meeting the Flight O LCS requirements (six
initial designs and three remaining designs, including a steel semi-planing monohull, a
trimaran, and a surface effects ship), the Navy would be advised to build at least two
different operational prototypes. However, choosing two different prototypes will not
completely resolve many of the operational issues. It seems clear that only by testing
sguadron prototypes will the Navy be able to fully resolve some of the outstanding issues
surrounding the LCS and its support structure.

The currently approved shipbuilding profile for the LCS could be modified to build two
operational squadrons and to reduce the risk associated with the current, significantly
compressed, L CS program. Assuming the Navy down-selects to two different designs, it
should award one competitor a Research and Development (R&D) contract for a ship in
FY 05 and a follow-on version in FY 06 paid for by ship construction money. Similarly, it
should then award a second competitor a R&D ship contract in FY06 and a follow-on
version in FYQ7. In this way, the Navy could have two different 2-ship squadrons by
FY08, which would seem to be the minimum size needed to conduct comparative
squadron operational tests. The Navy could also opt for dightly larger squadrons by
dividing the planned ships in FY08 and FY 09 among the builders. Once the squadrons
were organized, however, the Navy should then delay the final production decision for at
least one year to conduct meaningful operational testing.

A counter argument is made by those who believe the fleet is too small for its current global
commitments, particularly those associated with the global war on terror. They argue that the
LCS is needed now, in numbers. However, the Chief of Naval Operations undercut this position
when he recently elected to retire some older ships early, and to accept a smaller fleet in the near
term in order to free up the resources required to build up the fleet over the long term. Moreover,
current strategic circumstances indicate the Navy appears to have some time before having to
confront a serious naval competitor inthe littorals. Asaresult, delaying the final LCS production
run for a short period while squadron prototypes are tested would appear to appreciably lower
the program’ s developmental risk without appreciably raising the fleet’s overall operational risk



|. RAMMING SPEED: THE LITTORAL COMBAT SHIP
BURSTS INTO EXISTENCE

A SKEPTICAL RECEPTION

On November 1, 2001, the Navy announced that it would issue a revised Request for Proposal
(RFP) for its future surface combatant program. Formerly known as DD-21 (for 21% Century
Destroyer), the new program would be known as “DD(X)”, and it would comprise a family of
three new ships: a large multi-mission destroyer from which the family took its name (DD(X)); a
large multi-mission guided missile cruiser (CG(X)); and a small “focused mission” Littoral
Combat Ship, or LCS.* For the next several decades, these three new “advanced technology
surface combatants’ would operate aongside a large “legacy” force of over 80 multi-mission
combatants designed during the Cold War for open-ocean warfare against the Soviet Navy.?

The inclusion of the small focused mission LCS in the new DD(X) family of ships represented
an abrupt reversal in the Navy's plans for its 21% century fleet.® In a report forwarded to
Congress in March 2000 which outlined the Navy’s 30-year plan for shipbuilding, the Navy had
pointedly rejected the potential contribution of small combatants in its future battle force. Indeed,
the report indicated that the smallest combatant in the 21% century Navy would have a
displacement on the order of about 9,000 tons—over three times the size of current LCS
designs.* Moreover, throughout the 2001 Quadrennial Defense Review (QDR), Navy officials
repeatedly denigrated the potential capabilities of small combatants.”

In sharp contrast, Navy planning documents after the announcement of the DD(X) family of
ships suggested that the LCS might ultimately comprise 33 percent of future surface combatant
fleet, and 15 percent of the entire Navy battle force® The inclusion of the small LCS in the

! Department of Defense, “Navy Announces DD(X) Program,” Department of Defense News Release 559-01, dated
November 1, 2001.

2 “Navy Announces DD(X) Program.” For the official Navy history leading up to the announcement of the DD(X)
family of ships, see DD(X) Program History, found at http://peaships.crane.navy.mil/ddx/higtory.htm. For another
good history of events, see Ronald O’ Rourke, Navy DD(X) Future Surface Combatant Program: Background and
Issues for Congress (Washington, DC: Congressional Research Service (CRS) Report RS21059, updated January
27, 2003).

3 See for example the reporting of Andrew Koch, in “Littoral Combat Ship Programme Accelerated,” Jane's
Defence Weekly, June 12, 2002, p. 6.

* Christopher J. Castelli, “Navy Sends 30-Y ear Shipbuilding Plan to Defense Secretary,” Inside the Navy, March 6,
2000, p. 1.

®> Ronald O'Rourke, Navy Littoral Combat Ship (LCS): Background and Issues for Congress, (Washington, DC:
Congressional Research Service (CRS) Report RS21305, updated January 28, 2003), p. CRS-1.

® Current planning figures are for 56 LCSsin a surface combatant force of 168 ships, and a fleet of 375 ships. These
figures were provided to the author by the Assessment Division (N81), under the Deputy Chief of Naval Operations
for Resources, Requirements, and Assessments (N8), Office of the Chief of Naval Operations (OpNav).

1


http://peoships.crane.navy.mil/ddx/history.htm

DD(X) family of ships and assigning them such a prominent place in the Navy’'s future fleet
operational architecture was thus a stunning repudiation of the Navy’s former position on small
combatants. The Navy’'s complete reversal of its long-held, strong preference for large
combatants—regardless of the merits of the underlying logic—ensured that its decision would be
greeted with a high degree of skepticism by many both inside and outside the Navy.

Skepticism over the program only increased when it became evident that the LCS was
announced before the Navy had conducted a formal “analysis of multiple concepts’ or an
“analysis of alternatives’ for the new ship, generaly the first step toward any new defense
program. This caused some critics to question the analytical basis for the new ship.” In fact, it
was not until May 2002 that the Office of the Secretary of Defense directed the Navy to pursue a
new class of small stealthy ships, and it wasn't until February 2003 that the Navy had an
approved concept of operations for the LCS.®

On balance, beyond labeling the LCS as being a “transformational” system, Navy leaders made
little early effort to explain the reasoning behind their decision to embrace small combatants so
soon after rejecting them, or to prepare for the inevitable questions that would arise because of it.
Indeed, because a large part of the surface combatant community had already dismissed the idea
of small combatants in a debate seemingly just closed, there was no broad supporting
constituency for the LCS within the Navy itself. As aresult, the Navy’s leadership was forced to
test out arguments for the new ship on the fly. Sometimes the LCS was labeled transformational
because of its high speed and the new associated hull forms; other times it was because the ship
was designed to defeat “asymmetric” littoral threats such as submarines, mines, and “swarming
boats,” other times it was because of the ship’s modular combat system, new technology, and
automation; and till other times the Navy trumpeted the ship’s transformational impact on the
American shipbuilding industry.’ The constantly changing rationale for the new ship helped to
confuse both the Navy’ sinternal and external audiences.

Throughout 2002, the Navy struggled to make a cogent, compelling, and consistent public
argument for the new small combatant. Although Admiral Clark, the Chief of Naval Operations,
had declared the LCS to be his number one transformational program and budget priority,*
Congress remained troubled over the way the program was initiated. After giving new start

" O'Rourke, Navy Littoral Combat Ship (LCS): Background and Issues for Congress, p. CRS-4.

8 The Navy's first official direction to pursue a new class of small combatants is found in the Defense Planning
Guidance: Fiscal Years 2003-2007, published by the Office of the Secretary of Defense in May 2002. See Jm
Wilson, “Stealth Strike Force,” Popular Mechanics, November 2003, p. 90. The Littoral Combat Ship Concept of
Operations was recommended by N76, Navy Surface Warfare Division, on February 12, 2003, and approved by the
Deputy Chief of naval Operations for Requirements and Programs, N7, on February 13, 2003.

® See for example Hunter Keeter, “Navy Explores Exotic Shapes, Materials for LCS,” Sea Power, May 2003, pp.
16-20; Anne Marie Squeo, “New Ships Mean New Bidding,” Wall Sreet Journal, August 25, 2003; Vice Admiral
Henry Mustin , USN (Ret.), and Vice Admiral Douglas Katz, USN (Ret.), “All Ahead Flank for the LCS”
Proceedings, February 2003, pp. 30-33.

10 Seott C. Truver, “Navy Plans to Develop LCS Fleet with ‘ Lightning Speed’,” Sea Power, May 2003, p. 15.



authority for the LCS program in the FY 2003 Defense Authorization Act, Congress expressed
concern that “(t)here is no definition of the (LCS) requirement and no ‘road map’ of how the
Navy will achieve the system required.”** Accordingly, Congress directed the Secretary of the
Navy to submit a report on the LCS which would address “in detail the analytical process to
examine alternatives (to the LCS), and establish relative priorities to meet valid requirements.”*2

THE LCS MovVvEs OuT

If Congress harbored misgivings over the merits of the LCS, the Navy—having finally
committed to the smaller ship—had none. Naval planners moved at “lightning speed” to better
explain the intended role of the LCS and to better define the requirements for the ship itself.*®
With regard to the former, in March 2002, an internal Navy mission capabilities analysis
“confirmed” the need for asmall combatant to “bridge critical warfighting gaps in the littoral.” *
With regard to the latter, the Navy Warfare Development Command (NWDC) worked hard
throughout 2002 to get a LCS concept of operations approved, and in September 2002 the Navy
established a LCS Program Office under the Program Executive Officer for Ships. Two months
later, the Program Office awarded six, $500,000, 90-day contracts to six industry teams to carry
out concept studies for a“Focused Mission High-Speed Ship.”*°

The six industry studies were delivered to the Navy early in 2003, and were ostensibly used to
develop the Preliminary Design-Interim Requirements Document (PD-1RD) for the LCS and to
form the basis for formal Requests for Proposals from the shipbuilding industry.'® However, the
very short time window between the delivery of these concepts studies and the publishing of the
PD-IRD and the RFPs made plain that the Navy had generally prepared its LCS design
requirements with little regard to the industry submissions.*” In any event, the LCS PD-IRD and

1 Dan Morgan, “Proposed Ship Speeds Into Gathering Storm,” Washington Post, July 6, 2005, p. 5.

12 Section 218 of the National Defense Authorization Act for Fiscal Year 2003 (Public Law 107-314), as cited in
“Littoral Combat Ship,” Title Il (RDT&E), Other Matters of Interest, Navy, in the Senate Armed Services
Committee Report , 108-046, for the Fiscal Y ear 2004 Defense Authorization, S 1050, pp. 179-180.

3 Truver, “Navy Plans to Develop LCS Fleet with ‘Lightning Speed’;” see also “US Navy Pursues Aggressive
Schedule for Littoral Combat Ship,” Jane’s International Defense Review, March 2003.

14 Seott C. Truver, “USN LCS Program Moves Out,” Jane’s Navy I nternational, August/September 2003.

!> David Nagle, “Focused Mission Ship Studies to Help Chart Course for Navy Future,” story number NNS021206-
14 dated December 6, 2002, found at Navy Newsstand at http://www.news.navy.mil. For an example of a contractor
team report on these awards, see “ General Dynamics Bath Iron Works wins contract to study new high-speed Navy
ship capahility,” General Dynamics News Release, published November 12, 2002.

16 For a concise recapitulation of the six different design concepts, see Jason Sherman, “US Navy Eyes LCS Plans,”
Defense News, April 28, 2003, p. 6. See also Jason Sherman, “US Navy Shapes Plans for Small, Fast Warship,”
Defense News, February 10, 2003, p. 8.

Y The author is indebted to Adam B. Siegel, Senior Anayst with the Northrop Grumman Analysis Center, for
explaining this key point. This and subsequent cites that refer to insights provided by Adam reflect his personal
views.
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the associated RFPs were published in February 2003, along with the approved version of
NWDC's LCS concept of operation.® Together, these documents provided the needed
momentum within the Navy and industry to move the LCS program into high gear.

The program then hit a slight bump in the road in April 2003 when a senior Navy leader admitted
in testimony before the Congress that “rigorous (supporting mission) analysis of the need for the
LCS came mainly after the Navy decided to press for the program.”*® Soon thereafter, the Senate
Armed Services Committee (SASC) noted its displeasure with Navy officials, noting that the
Navy’s recent report on the LCS “which was delivered pursuant to last year’s requirement, did
not provide the necessary analysis.”?° The House Armed Service Committee (HASC) was also
displeased. In their Committee Report, the HASC pointed out that, prior to 2001, “the Navy had
no plans to acquire a smaller combatant like the LCS,” and that the February 2003 report on the
LCS delivered to Congress “was a brief, summary document that provided little detail with
regard to the analysis performed by the Navy in developing the requirement and concept for
LCS.” The committee went on to say that it expected the Secretary of the Navy “to more
completely address the concerns of Congress.” %

The Navy responded to this explicit Congressional tasking by initiating a three-phase “tailored”
analysis of alternatives that would “fill in analysis gaps that previous studies had not covered.” %
This analysis began early in 2003 and should be completed in spring 2004.% In the meantime, in
July 2003, the Navy awarded separate fixed-price contracts to three of the six design teams that
had responded to the Navy's LCS RFP to develop preliminary designs for the first “Flight 0”
ships. These design teams were led by General Dynamics, Lockheed Martin, and Raytheon.
Their advanced designs are to be delivered to the Navy for review in late January 2004.%*

18 ittoral Combat Ship: Concept of Operations, version 3.1 (Newport, RI: Navy Warfare Devel opment Command,
February 2003), and Preliminary Design Interim Requirements Document, serial number N763F-S03-026, for
Littoral Combat Ship (LCS) Flight 0, Pre-ACAT (Washington, DC: Office of the Chief of Naval Operations, N76,
February 13, 2003).

19 Morgan, “Proposed Ship Speeds Into Gathering Storm,” p. 5.

20 «| ittoral Combat Ship,” Senate Armed Services Committee Report 108-046 for the Fiscal Year 2004 Defense
Authorization, S 1050, pp. 179-180.

2 «|jttoral Combat Ship,” Title Il (RDT&E), Other Matters of Interest, Navy, in the House Armed Services
Committee Report , 108-106, for the Fiscal Y ear 2004 Defense Authorization, HR1588, pp. 181-182.

2 «Tgjlored Analysis of Alternatives Under Way for Littoral Vessdl,” Inside the Navy, September 2, 2003.
% Jason Sherman, “US Navy Fine-Tunes LCS Requirement,” Defense News, August 21, 2003.

24 “Navy Announces Contract Award For Design Of Ship,” DoD News Release No. 517-03, dated July 17, 2003;
“Navy Issues LCS Contracts,” Sea Power, August 2003, p. 38; “US Navy Selects Three Finalists for Littoral
Combat Ship,” Jane's International Defense Review, September 2003, p. 3; and David Foxwell, “Hullforms Key to
Speed for Littoral Combat Ship,” Jane’ s Defence Weekly, November 19, 2003, pp. 28-29.



Armed with the results of the aforementioned tailored analysis of alternatives, the Navy intends
to award one or two of the surviving design teams a production contract for the first Flight O
shipsin May or June 2004. If everything goes according to plan, these ships will be in the water
in 2007, with a production decision on the winning class design or designs scheduled to follow
soon thereafter.” Although the precise number of ships in the class production run has not yet
been set, a requirement for 45-60 ships has been consistently mentioned by Navy officials, and
current notional planning figures are for 56 LCSsin a battle fleet of 375 ships.®

LINGERING DOUBTS

The Navy appears increasingly confident that it has finally gotten the LCS “over the hump” with
its skeptics. However, doubts about the program continue to surface. For example, in the recently
released 106™ edition (2003-2004) of the prestigious Jane's Fighting Ships, the LCS was
described in this way:

...with construction of the first class planned to start in 2005, it is
surprising that so many options remain open at this stage. Indeed, it is
hard to avoid the impression that this is a ship in search of a capability
rather than a capability in search of a ship. Lack of clarity is not the best
basis for a new class of ship with which the [US Navy] will haveto live
for along time.?’

Ronald O’'Rourke, a naval analyst at the Congressional Research Service, is more blunt,
commenting that the LCS is the result of an “analytical virgin birth...(t)hat is going to be a
problem for this program down the road.”?® He is in a position to know. Soon after the
aforementioned hearing where Navy officials admitted that rigorous analysis for the LCS had
come after the program’s announcement, Representative Roscoe G. Bartlett, Chairman of the
Projection Forces Subcommittee on the House Armed Services Committee, commented that
“We're concerned that the cart has been put before the horse in terms of procurement decisions,
before there’s an analytical justification....Before we commit any big amounts of money, we'll
know where we're going.”*

% The Office of the Secretary of Defense and Office of Management of Budget have approved that the first two
ships of the LCS program be paid for with research and devel opment funding, provided they have different designs.
The Navy has not yet decided if it will down select to two designs or just one. Christopher J. Cagtelli, “Wolfowitz
Approves Navy Shipbuilding Changes for FY-05 Budget,” Inside the Navy, January 5, 2004, p. 1.

% See for example “Admiral Says Navy Needs 45 to 50 Littoral Combat Ships,” Sea Power September 2003, p. 34.
See also Andrew Koch, “DD(X) Moves Ahead,” Jane’s Defence Weekly, May 8, 2002, p. 2.” The Navy's plans for
56 LCSs in a fleet of 375 ships is confirmed in Jason Sherman, “US Navy Eyes Uses for LCS,” Defense News,
October 6, 2003, p. 54.

2" Commodore Stephen Saunders, RN, editor, Jane's Fighting Ships 2003-2004, 106" edition (Alexandria, VA:
Jan€’ s Information Group, Inc., 2003), p. 78.

% Hunter Keeter: “O’Rourke: Lack of Pedigree May Haunt LCS Program,” Defense Daily, January 16, 2003.

% Dan Morgan, “Proposed Ship Speeds Into Gathering Storm,” Washington Post, July 6, 2003, p. 5.



The Navy, in its “tailored analysis of alternatives,” is striving to satisfy Chairman Bartlett’s
concerns about “putting the cart before the horse.” However, as O’ Rourke notes, a danger still
remains that the results of that study will be of “questionable credibility because it is being
performed well after the fact, in the knowledge that the Navy has already announced that the
LCS is the preferred approach for performing these missions.”* O’ Rourke believes the Navy
could help to quiet some of the ship’s skeptics if it could better explain the place that LCS has
within its overall naval force transformation plans, and better explain the ship’s own
transformational contributions.*

CSBA AND THE LCS

The Center for Strategic and Budgetary Assessments (CSBA) has periodically considered the
potential role of small combatants—including the Littoral Combat Ship—in the 21% century
Navy. For example, in a January 2001 report entitled Strategy for a Long Peace, CSBA
recommended that greater emphasis should be devoted to exploring the potential of the
Streetfighter concept then being debated within the Navy, which among other capabilities
included a small, fast, and stealthy combatant. Accordingly, the report recommended that the
Navy “should experiment with prototype Streetfighter combatants.”*

In a 2002 CSBA report entitled The Challenge of Maritime Transformation: |s Bigger Better?,
this author concluded that the Navy “should get out of the small combatant [frigate] business
only after careful debate.” At the same time, although the report acknowledged the potential high
value of “inshore warfare squadrons,” it was skeptical about the emphasis then being placed on
ship expendability in the Streetfighter concept, and argued that operations against anti-access
networks likely would be best conducted using long-range unmanned systems.*

Then, in a more thorough analysis of Navy plans for meeting future anti-access and area-denial
challenges completed in May 2003, this author again evoked skepticism about using small
crewed combatants during early break-in operations in a hotly contested littoral. After reviewing
the Navy’'s conflicting public statements about the LCS, the report concluded that the “LCS
component of the [Department of the Navy] transformation plan appears to be its weakest
operational link, and one that needs to be more fully considered before embarking on a 56-ship

% Jason Sherman, “Report: Holesin USN’s Future-Ship Rationale,” Defense News, October 20, 2003, p. 6.

3 K eeter, “O’ Rourke: Lack of Pedigree May Haunt LCS Program.” However, Mr. O’ Rourke is increasingly uneasy
about attempts to justify programs because of their contributions to “transformation.” He believes that the term is
now used so liberally in support of defense programs that it islosing its discriminating effect. From conversations
with Mr. O’ Rourke on December 11, 2003.

32 See Steven Kosiak, Andrew Krepinevich, and Michael Vickers, A Srategy for a Long Peace (Washington, DC:
Center for Strategic and Budgetary Assessments, January 2001), pp. 36-37.

% Robert Work, The Challenge of Maritime Transformation: Is Bigger Better? (Washington, DC: Center for
Strategic and Budgetary Assessments, 2002), pp. 64-65; pp. 115-20.



class production run.” It therefore recommended that the Navy consider creating two
experimental LCS squadrons to more fully explore its operational and design requirements.>

This paper attempts to “more fully consider” the arguments for and against the Littoral Combat
Ship. It is written in two parts. Part One, comprising Chapters |1 through 1V, outlines the three
broad forces impelling current Navy transformation efforts; reviews the Navy's sharp debate
over small combatants and the events leading up to the Navy’'s decision to pursue small
combatants for its 21% century battle force; and explains the LCS's place within the Navy’s
current transformational plans. By so doing, the broad scope of the Navy’ s transformation efforts
is better revealed, as well as the prominent role that small combatants promise to play within
them.

Part Two, consisting of Chapters V through V111, explores issues directly related to the LCS. It
discusses traditional small combatant missions; explores the requirements for small warshipsin a
21% century “Assured Access Navy”; examines the conceptual and design characteristics of the
LCS; and highlights outstanding issues surrounding the ship. It ends by recommending potential
next steps for the LCS program.

Those readers familiar with or not interested in the history or forces that led to the impassioned
debate over small combatants that occurred inside the Navy between 1999 and 2001, or an
explanation of the debate's outcome within the context of the Navy’'s overall transformation
plans, may want to move directly to Chapter V.

The paper concludes that small network combatants have an important role to play in 21%
century naval warfare, and that the reconfigurable Littoral Combat Ship may make important
warfighting contributions as part of the Navy's 21% century “ Total Force Battle Network.” It
also finds that the operational contributions of the LCS will likely be best illuminated through a
vigorous fleet operational experimentation program. It thus validates previous CSBA
recommendations that the LCS program should first aim to build several operational prototype
sguadrons to help resolve remaining issues surrounding the ship’s future design and operational

employment.

3 Andrew Krepinevich, Barry Watts, and Robert Work, Meeting the Anti-Access and Area-Denial Challenge
(Washington, DC: Center for Strategic and Budgetary Assessments, 2003), pp. 57-61.






II. THE IMPETUS FOR NAVAL TRANSFORMATION

By law, the US Navy is “organized, trained, and equipped primarily for prompt and sustained
combat incident to operations at sea.”** As such, it consists of ships, submarines, aircraft—and,
increasingly, unmanned systems—and the men and women who wield them as an instrument of
diplomacy and war on, over, and under the world’ s oceans and “narrow seas.”

The strongest image of any navy is one of ships. The US Navy operates awide array of them:
Huge 100,000-ton aircraft carriersthat carry up to 75 combat and support aircraft;

Surface combatants such as cruisers, destroyers, and frigates that escort carriers and
convoys, augment carrier firepower with long-range missile and guns, and conduct a
variety of independent missions;

Strategic ballistic missile submarines that underpin the nation’s strategic nuclear
deterrent; nuclear-powered attack and (soon) guided missile submarines used to conduct
covert intelligence missions, hunt enemy ships and submarines, and strike land targets;

Amphibious ships that carry and support Marines and other joint land and special
operations forces;

Mine warfare vessels that sweep floating, moored, and bottom mines;
Combat logistics force ships that refuel and resupply ships at sea; and

Other auxiliary and support craft such as command ships and ocean surveillance
vessels.*

Together, these ships and the weapons and systems they carry make up the Navy’s Total Ship
Battle Force (TSBF)—the reservoir of Navy combat power. Since the birth of the Republic, the
exact nature and character of the TSBF has changed time and again as old threats recede, new
threats are perceived or reveal themselves, and the Navy adjusts to the evolving realities of
“sustained combat incident to operations at sea.”>’

% “United States Navy: composition; functions,” Section 5062, Chapter 507, Part |, Subtitle C, Title 10, US Code,
found at http://www4.|aw.cornell.edw/uscode/10/5062.html.

% Among the most consistent and best depictions of US Navy ships, vessels, craft, aircraft and weapon systems is
Norman Polmar’s superb Naval Institute Guide to the Ships and Aircraft of the US Fleet (referred to hereafter as
Ships and Aircraft of the US Fleet). The 17th edition is the most recent, published by the Naval Institute Press,
Annapolis, Maryland, in 2001.

3" The Total Ship Battle Force represents the “countable” ships among the Navy's Total Operating Forces. The
counting methods for the TSBF are relatively arcane, and often change from one Administration to the next. For a
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Since the fall of the Soviet Union, the Navy has been involved in a long-running debate over
how it should adapt or “transform” its TSBF in light of the perceived challenges associated with
21 century naval warfare. The stakes of the debate—both in terms of operational change and in
dollars—are enormous. As a result, it has been a contentious one, both inside and outside the
Navy. Indeed, since its outcome may well alter equities within the Navy in ways not felt since
carriers replaced battleships six decades ago, it perhaps has been more contentious than most.

On the surface, the debate centers over whether the Navy should introduce the small Littoral
Combat Ship into its battle force. However, the debate over the LCS is only one component of a
much broader and important debate over the most appropriate battle fleet model—and its
associated fleet operational architecture—for naval warfare in an age of information and
globalization.® This broader debate occurred a the nexus of three important forces: the Navy's
transition into a new erain which distributed naval “battle networks’ define the fleet’s preferred
operational model; the Navy’s shift in mission focus from open-ocean “sea control” toward
projecting joint combat power from the world’s narrow seas, or littorals;*® and the Navy's
increasingly pressing requirement to introduce a new generation of surface combatants into its
21% century TSBF. Each of these powerful forces will be discussed in turn.

TOWARD A DISTRIBUTED, NETWORKED BATTLE FLEET

Over the course of history the central problem of naval tactics has been
to attack effectively, that is to say, to bring the firepower of the whole
force into battle simultaneoudy. A second and subordinate objective of
naval tactics has been to try to concentrate one's whole force on a
portion of the enemy’s in order to defeat him in detail. (emphasis
added)®

thorough discussion about the TSBF see Norman Polmar, Ships and Aircraft of the US Fleet, 13" edition (Annapoalis,
MD: Naval Ingtitute Press, 1984), pp. 1-8. See aso Work, The Challenge of Maritime Transformation: Is Bigger
Better?, pp. 4-7.

% A wonderful compilation of essays about the effect globalization is having on maritime power can be found in
Sam J Tangredi, editor, Globalization and Maritime Power (Washington, DC: National Defense University Press,
2002). A more focused view of the effects of globalization on the US Navy isfound in H.H. Gaffney, Globalization
and Naval Forces (Alexandria, VA: Center for Naval Andysis, July 2002).

% The term “littoral” is defined in the dictionary as “a shore or coastal region.” However, in naval usageit is much
broader term, describing the complex interface between the operational domains of sea, sub-sea, air and land that
occursin naval and joint warfare. As such, the littoral has both a seaward extension, generally defined as that area of
the ocean from the continental shelf shoreward, and a landward extenson. Naval planners have an expansive view
of the landward extension of the littoral, defining it as the area under the direct control of fire and maneuver from
the sea.

“0 Captain Wayne P. Hughes, J., USN (Ret.), Fleet Tactics and Coastal Combat, second edition (Annapolis, MD:
Naval Ingitute Press, 2000), p. 43.
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During its first century of existence, the United States Navy performed three broad and enduring
missions.* During peacetime, it was tasked with the protection of US overseas trade and
interests. During wartime, it both defended the US coast from attack and conducted commerce
raiding. These three missions gradually led to a bifurcated fleet architecture consisting of
relatively short-range coastal defense ships and monitors operating in home waters, and long-
range combatants dispersed among station squadrons located overseas. During times of peace the
station squadrons protected US trade and interests. During time of war, the squadrons were
trained to scatter and wage guerre de course—literally, the “war of the chase’—against enemy
merchant shipping.*?

In other words, the Navy’s first fleet operational model emphasized the operations of dispersed
and independent warships. Except during the Mexican and Civil Wars when the Navy supported
land and river operations, the fleet seldom concentrated its forces. Instead, it organized, trained
and equipped itself for independent operations against enemy sea lines of communication. The
“capital ship” of this dispersed and independent commerce raiding Navy was at first the powerful
sailing frigate, and later the steam-powered cruiser.*

In 1883, Congress approved the first of a new class of steel steam-powered cruisers, beginning a
nationally endorsed naval transformation program that was to eventually result in a“New Navy.”
However, the New Navy would no longer be defined by steel cruisers. In 1889, then-Secretary of
the Navy Benjamin Tracy endorsed the recommendation of the Naval Policy Board that the Navy
adopt an entirely new battle fleet model espoused by Alfred Thayer Mahan. This model rejected
guerre de course in favor of guerre d escadre, a strategy that required the fleet to be organized,
trained and equipped to destroy any opposing enemy battle fleet, and to thereby establish
“control of the seas.”**

The results were dramatic. The old coastal monitor-cruiser fleet structure was gradually replaced
by a “battle line” consisting of large battleships and armored cruisers; an intermediate class of
cruisers and gunboats that scouted for the battle line and continued to protect US trade and
interests overseas, and a new class of small “torpedo boat destroyers’ (later, just “destroyers’)
that defended the battle line from torpedo attack. By 1897, “for the first time in American
history, the battleship sat at the core of the United States Navy.”* And by 1907, the United

! There are many superb histories of the US Navy. The two primary sources used for this paper were Kenneth J.
Hagan, This People’s Navy: The Making of American Sea Power (New York, NY: The Free Press, 1991), and
Captain Edward L. Beach, The United States Navy: 200 Years (New York, NY: Henry Holt and Company, 1986).

“2 Hagan, This People’s Navy, p. xi, pp. 1-192, and p. 389.

* The Navy toyed with building “ships of the ling’ after the War of 1812, and actualy built severa superb
examples, among them the 74-gun Ohio and the huge, 120-gun Pennsylvania. However, they proved to be col ossal
wastes of money; the Ohio had only six years of sea time and the Pennsylvania a single week! Throughout the
period the Navy emphasized and built powerful “frigates’ which were widely regarded as among the best of their
typesin theworld, and ideally designed for independent action. See Beach, The United Sates Navy, pp. 142-43.

“4 Hagan, This People’s Navy, p. xi, pp. 193-95; Beach, The United Sates Navy, pp. 330-36.

“> Hagan, This People’s Navy, p. 209.
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States Navy had moved to second place among the world’s navies (from twelfth place in 1883).%
Soon thereafter it proudly conducted a two-year long worldwide cruise of 16 battleships to flex
its new maritime muscle. Although the gleaming white battleships that made this cruise had been
rendered obsolete by the commissioning of the all-big gun British Dreadnought in 1906, the
signal was clear: the US Navy aimed to compete on the high seas against any fleet, in any
ocean.”” By World War |1, it had surpassed the British Royal Navy as the world’ s premier naval
power, a position it has not relinquished.

Since 1889, the battle fleet model has seen two distinct eras, one in which the killing power of
the fleet was dominated by large naval cannon optimized for fleet-on-fleet engagements, and one
in which the fleet’s killing power was delivered over long range by aircraft. In the first era the
capital ship was the heavily armed and armored battleship; in the second, it was the aircraft
carrier.

The shift from the battleship to the carrier era occurred abruptly and emphatically between
November 11, 1940 and December 10, 1941. On the first date, British carrier torpedo bombers
attacked three Italian battleships anchored in the harbor of Taranto, sinking one and putting the
other two out of action. On the second, Japanese bombers sank the British battleships Prince of
Wales and Repulse as they maneuvered at sea. In between, the Japanese devastated the US battle
line at anchor in Pearl Harbor.*® After December 1941, the aircraft carrier took its pride of place
as the preeminent ship in the Navy’s Tota Ship Battle Force.*®

The battleship and carrier eras differed greatly in the way the fleet was to be employed in battle.
During the battleship era, the Navy generally trained to fight as a single warfighting entity: the
fleet battle line, or fighting column.™® Just prior to Pearl Harbor, the US naval order of battle
included 17 battleships—eight in the Atlantic fleet, eight in the Pacific fleet, and one in West
Coast overhaul. An additional two were in pre-commissioning status.>* While this combined
force could theoretically assemble two smaller battle lines in each ocean, naval war plans
assumed a single decisive fleet engagement involving all of the fleet’s first-rate (most modern)

“6 Samuel P. Huntington correctly tied the transformation of the Navy in terms of a broader shift in national policy,
arguing that during this time the United States shifted from its “Continental Phase” to it “Oceanic Phase.” See
Samuel P. Huntington, “National Policy and the Transoceanic Navy,” Proceedings, May 1954, p. 487.

“" Beach, The United Sates Navy, pp. 407-10.

“8 Wayne P. Hughes, J., “LCS Isn't Right Yet. That's A Good Reason to Build It,” a presentation to the 71%
Military Operational Research Society, June 10, 2003.

“9 Even after the carrier had supplanted the battleship as the new capital ship, battleships proved useful. They ended
their World War 1l careers as either powerful anti-aircraft and anti-surface escorts for fast carrier forces, or as
powerful shore bombardment platforms. Although all US battl eships were decommissioned or laid up by 1958, four
were kept in reserve. See Polmar, Ships and Aircraft of the US Fleet, 17" edition, pp. 125-29.

% For a thorough discussion of battleship era tactics, see Hughes, Fleet Tactics and Coastal Combat, pp. 67-89.

> «US Battleships of World War I1,” found at http:/www.ww2pacifi c.com/battleshipshtml.
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battleships. For example, the Washington and London Naval Treaties established a battleship
ratio of 5:3 between the US and Japanese fleets. Accordingly, the 1936 version of War Plan
Orange ultimately anticipated a climatic fleet duel between 15 US battleships and 9 Japanese
battleships.®* The Panama Canal enabled the Navy to operate battleships in both oceans during
peacetime but to rapidly concentrate the single fleet battle line when needed. Indeed, the Canal
allowed the Navy to promptly make up for Pearl Harbor battleship losses by quickly shifting five
battleships from the Atlantic to the Pacific Fleet.*®

In comparison, during the carrier era—especially as the number of carriers grew and the range
and striking power of their air wings improved—the battle fleet operated in wide-ranging,
dispersed carrier task groups. For example, by 1944, toward the end of the Pacific Campaign,
Task Force (TF) 58 could call upon 15 large fleet carriers and 9 light carriers in its Pacific naval
inventory. TF 58 generally operated as four or five dispersed, individually concentrated task
groups normally comprised of four carriers (preferably three fleet carriers and one light carrier)
and their escorts (including at least one fast battleship)—although there was much variation in
this basic model from one operation to the next.>* These dispersed groups would concentrate
their long-range firepower when possible.>

Fifty-five years later, toward the end of the Cold War, the Navy again operated 15 large fleet
carriers. However, because of the increased striking power of their carrier air wings, fleet war
plans called for seven independent carrier battle forces consisting of two carriers and their
escorts, and one carrier battle group with one carrier and its escorts. These eight carrier strike
groups were augmented in lower threat environments by four “surface action groups’ (SAGSs),
built around four re-commissioned and modernized World War Il battleships armed with anti-
ship and land attack cruise missiles.

In other words, the shift to the carrier era saw a new fleet operational architecture evolve. Instead
of viewing the fleet as a single concentrated battle line, naval planners saw the fleet in terms of

*2 Norman Friedman, US Destroyers: An |llustrated Design History (Annapolis, MD: Naval Institute Press, 1982), p.
92.

%3 «US Battleships of World War I1,” found at http://www.ww2pacifi c.com/battleshipshtml.

>* One of the best descriptions of US battle fleet organization in the Pacific War can be found in Clark G. Reynolds,
The Fast Carriers: The Forging of an Air Navy (Annapolis, MD: Naval Ingtitute Press, 1992).

> The need for radio silence more often than not prevented the tactical concentration of dispersed task group
firepower until latein the war. Hughes, Fleet Tactics and Coastal Combat, p. 96.

%5 Norman Pol mar, Ships and Aircraft of the US Fleet, 13" edition, p. 110. The aforementioned decision to keep a
small number of World War |1 battleships as a hedging strategy proved to be a wise one. One battleship was re-
commissioned for shore bombardment duties in Vietnam. Based on this experience, during the 1980s the Navy
modernized four battleships and armed each with 32 Tomahawk land-attack and 16 anti-ship cruise missiles. These
formed the centerpieces for four battleship surface action groups, or “BB SAGs.” However, with the end of the Cold
War, the battleships age and large crew sizes made them extraordinarily expensive to maintain, especially with the
adoption of the All-Volunteer Force. Six decades after the shift to the carrier era, only two battleships remain on the
naval register in reserve; al others have been donated as museums or broken up.
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multiple independent strike groups. By the end of the Pacific Campaign, the Navy could
assemble four or five powerful independent striking groups, and by the end of the Cold War, it
could assemble a maximum of 12. These groups could, in turn, be combined with one another in
different ways, making the battle fleet much more flexible and capable of exerting influence over
a much wider geographic area than it could in the battleship era. Said another way, between the
battleship and carrier eras, the battle fleet transformed itself from a concentrated striking force to
a dispersed striking force capable of concentration.

As one might expect, the change in preferred wartime employment models between the
battleship and carrier eras also led to different peacetime fleet deployment patterns. As opposed
to the dispersed squadron operations characteristic through 1889, during the battleship era the
fleet gradually was concentrated in US home waters, prepared to sail out and meet any advancing
naval threat. In sharp contrast, the carrier era placed great emphasis on keeping “combat
credible” carrier battle groups dispersed forward in two or three operating theaters, both to deter
potential enemies and to assure allies of US resolve. This deployment pattern, which facilitated
the rapid concentration of naval power in the event of a crisis, demanded that the fleet be
organized, trained and equipped to maintain a rotational queue of ready forces for periodic
deployment. This requirement led to the carrier era's signature six-month task group deployment
pattern, generally evident in fleet operations since about 1947.°’

The role of surface combatants also changed dramatically between the two eras. During the
battleship era, a warship’s role was defined by its relationship to the battleships that made up the
fleet battle line. Armored/heavy cruisers augmented the battle line and led independent surface
action groups. Scout/light cruisers scouted for the battle line. Destroyers screened the battle line
from torpedo attack and conducted scouting missions. Ship types were defined, ultimately by
treaty, by the size of the guns they carried: destroyers carried naval guns 5.1 inches in diameter
or less; light cruisers carried guns 6.1 inches in diameter or less; heavy cruisers carried 8 inch
cannon; and battleships carried monster guns designed to penetrate an opposing battleship’s
heaviest armor—cannons up to 18-inches in diameter.® However, regardless of a ship’s fleet
role or the size of the gun it carried, the surface warfare community was conditioned, by training
and instinct, to treat every surface warship in the fleet as an offensive instrument of war that was
designed to takethe fight to the enemy.

The shift from the gun to the carrier erawas so profound that during World War 11 every class of
US surface combatants except for mine countermeasure ships was used for a different role than

> Although accurate from a macro-level view, this description is a gross over simplification of the Navy's different
deployment patterns. For the best micro level view of shifting Navy deployment strategies, see the superb
monograph by Peter M. Swartz, Sea Changes. Transforming US Navy Deployment Srategy: 1775-2002
(Alexandria, VA: Center for Naval Analysis, July 31, 2002).

*8 The Japanese were the only navy to field 18-inch guns, on their two “super battleships’ Yamato and Musashi. The
US Navy preferred to arm their battleships with 16-inch cannon. By the 1930 London Treaty, the correlation
between gun sze and ship type started to break down. For example, there was no limitation on “gunboats’ or
“doops’ ranging between 600 and 2,000 tons and carrying up to a 6.1 in cannon. See Freidman, US Cruisers: An
Illustrated Design History, (Annapolis, MD: Naval Institute Press, 1984), Chapter 6.
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that for which it was originally designed.® During the Pacific campaign, major combatants were
defined first by foremost by their relationship to, and the missions performed within, the carrier
task or battle group. Those combatants fast enough to keep up with the new 33-knot Essex-class
fleet carriers—i.e., those that were “battle force capable’—screened the carriers from air,
surface, and submarine attack. Slower combatants protected merchant and amphibious shipping
or conducted shore bombardment duties and other non-battle group related tasks.

After World War [1, as the Navy confronted the new challenges associated with jets, missiles,
and fast attack submarines, the surface warfare community gradually adjusted to its new
primarily defensive role within the framework of fast carrier task forces. As a result,
classification of ship types began to change. By 1975, the Navy decided the surface combatant
fleet would consist of just four basic ship types®:

Guided missile cruisers (CGs), multi-mission ships optimized for anti-air and anti-cruise
missile defense of the carriers;

Guided missile destroyers (DDGs), multi-mission combatants also optimized for fleet air
and missile defense, and capable of operating as part of independent surface action
groups;

Destroyers (DDs), multi-mission ships optimized for anti-submarine defense of carriers;
and

Frigates (FF) and multi-mission guided missile frigates (FFGs), optimized for anti-
submarine screening and local (i.e., short-range) air defense of convoys, amphibious
ships, and underway replenishment groups.®

The larger guided missile cruisers, guided missile destroyers, and destroyers were considered to
be “first-rate” battle force capable combatants. In contrast, although the smaller FFs and FFGs
routinely deployed with carrier battle groups during peacetime deployments, they were classified
as “protection of shipping” (ocean escort) combatants and were considered incapable of
sustained wartime operations with carrier strike forces.

The defensive orientation of the surface combatant fleet continued into the 1980s when, in
response to the threat of saturation missile raids conducted by long-range Soviet aviation and
submarine forces, the surface warfare community introduced a new anti-air warfare (AAW)
combat system called AEGIS and a new missile launching system called the vertical launch

* Hughes, “LCS Isn’'t Right Yet. That's A Good Reason to Build It.”
€ For a more thorough discussion of Navy ship classification guidelines, see Appendix A.

61 See Polmar, Ships and Aircraft of the US Fleet, 13" edition, for thorough explanations of each ship type in fleet
service. All modern Navy surface combatants carry guided missiles of some type (e.g., anti-ship cruise missiles,
surface-to-air missiles, point defense missiles). Those ship types that carry the appendage “G,” such as CG, DDG,
and FFG, are equipped with either alonger-range area or a shorter-range local surface-to-air missile system.

15



system (VLS).%> However, the introduction of the new VLS—ostensibly to improve fleet
defenses—helped to hasten events that would ultimately propel the Navy toward an entirely new
operational model for its battle fleet.

Early missile-armed surface combatants designed to screen the carrier first from aerial attack by
jet aircraft and later by anti-ship cruise missiles carried one or two above-deck missile launchers,
each served by below-deck rotary missile magazines.®® By comparison, the vertical launch
system introduced bundles of missile “cells’ nestled inside the hull of a ship. Each cell served as
both missile magazine and launcher. Once fed the proper firing data and launched, a missile
inside a cell simply fired straight up out of the hull and “tipped over” on the proper bearing to
speed toward itstarget.*

One big advantage of the VLS was that it was far more space efficient than the earlier above-
deck launcher/below-deck rotary magazine arrangement. For example, the first five
Ticonderoga-class cruisers were armed with a Mk-26 twin-rail missile launching system both
fore and aft, each located over a rotary magazine with a capacity of 44 missiles. The next 22
VL S-equipped Ticonderogas carried 64 missile cells forward and 64 missile cells aft (although
six cells were not used for missile storage).®® Switching to the VLS system thus allowed the
newer cruisers—with hulls identical to those of the earlier ships—to increase their total
magazine capacity from 88 to 122 missiles. In other words, VLS allowed for a 38 percent
increase in comparable ship magazine loads. This meant a smaller fleet of VLS-equipped
combatants could pack the same equivalent defensive punch as could a larger fleet of combatants
not so equipped.

A single VLS cell is a rectangular box with an opening on one end measuring 25x25 inches.®®
These cells come in three different lengths, and they can be configured to carry either four short-

62 “The commissioning of USS Bunker Hill (CG 52) opened a new era in surface warfare as the first AEGIS ship
outfitted with the Vertical Launching System (VLS), alowing greater missile selection, firepower and survivability”
(emphasis added). From “AEGIS Combat System,” Navy Fact File, found at http://www.chinfo.navy.mil/navpalib/
factfile/weapons/wep-aeg.html. For a complete description of the AEGIS combat system, see Polmar, Ships and
Aircraft of the USFleet, 17" edition, p. 133, and “AEGIS Weapons System MK-7" at http://www.fas.ora/man/dod-
10V/sys/ship/weaps/aegis.htm. For a discussion of AEGIS developmental history, see Norman Friedman, US
Cruisers; and Illlugtrated Design History (Annapolis, MD: Naval Ingtitute Press, 1984), pp. 419-21.

8 To fire amissile, a hydraulic system would rotate the magazine so that a missile slotted into a feed system; the
above deck missile launcher would swing to align its launch “rails’ with the magazine feed mechanism; the missile
would dlide out on the launch rail; the feed system would retract and the launcher would spin away and align its self
on the proper firing bearing; and the missile would launch. Firing cycles would be repeated until the threat was
eliminated or the magazine was exhausted.

% See “Mk 41 Vertical Launch System,” at http:/www.fas.org/man/dod-101/sys/ship/weaps/mk-41-vishtm. See
also comments made by Friedman in US Destroyers: An lllustrated Design History, p. 387.

% polmar, Shipsand Aircraft of the USFleet, 17" edition, p. 136.

% |nformation on the Mk-41 VLS system can be found in Polmar, Ships and Aircraft of the US Fleet, 17" edition,
pp. 495-96.
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range self-defense missiles in a special “quad pack” arrangement®”; one surface-to-air (SAM)
missile;®® one anti-submarine rocket (ASROC);®® or a single Tomahawk land attack cruise
missile.”” The introduction of the VLS thus allowed for far more flexible weapon load outs and
resulted in the dramatic reduction of special purpose above-deck launchers on fleet surface
combatants.”

The VLS was also adapted for use aboard fleet submarines. Later versions of the fleet’s large
force of Los Angeles class attack submarines (SSNs) carry a 12-cell VLS battery nested in the
forward part of their hulls. The cells are normally loaded with 12 Tomahawk land attack
missiles. Since the addition of VLS did not reduce the number of weapons carried in a
submarine's torpedo room, a VLS-equipped submarine carried 12 additional weapons on
patrol—representing a 46 percent increase in warload over that of a non-VLS-equipped boat.

The introduction of VLS held far more important implications for the fleet than mere efficiency
improvements, however. As mentioned above, the VLS enabled both defensively-oriented
surface escorts and anti-submarine warfare (ASW)-oriented submarines to store and fire large-

" The new Evolved Sea Sparrow Missile, or ESSM, is a more capable version of the earlier NATO Sea Sparrow
“point defense” missile. It has a modified 8-inch diameter forebody from the NATO Sea Sparrow attached to a new
10-inch diameter rocket motor that gives the missile greater range and capability against anti-ship cruise missiles.
See*RIM-7 Sea Sparrow Missil€” at http://www.gl obal security.org/military/systems/munitions/rim-7.htm.

% Navy medium- and long-range surface-to-air missiles all belong to the Standard missile family. See Polmar, Ships
and Aircraft of the US Fleet, 17" edition, p. 518-19, and Richard Scott, “Raising the Standard,” Jane’'s Navy
International, April 2001, pp. 18-24.

% For information on the ASROC, see Polmar, Ships and Aircraft of the US Fleet, 17" edition, p. 501, 525.

™ The Tomahawk family of missiles originally included a 300-mile range anti-ship cruise missile version called
TASM. However, these missiles have all passed from fleet service, leaving only conventionally-armed and a small
number of nuclear armed land attack versions in the Navy’s inventory. Polmar, Ships and Aircraft of the US Flest,
17" edition, pp. 520-21.

™ Above deck launchers and rotary missile magazines are designed to handle common-diameter missiles. In the US
Navy, current short-range self-defense missiles (e.g., NATO Sea Sparrow) are 8 inches in diameter; long-range
surface-to-air (SAM) missiles (e.g., Standard SAM), medium-range anti-ship cruise missiles (e.g., Harpoon), and
anti-submarine rockets (ASROC) are all approximately 13 inches in diameter; and long-range land attack cruise
missiles (e.g., Tomahawk) are approximately 21 inches in diameter. The differences in missile diameters led to a
proliferation of launch systems on early carrier era surface combatants. Perhaps the best example of the effect of
having to carry missiles with varying diameters was the Tomahawk-armed, non-VLS equipped Soruance DD, which
carried no less than four distinct above-deck launching systems: one for its NATO Sea Sparrows, one for its
ASROCs, onefor its Harpoons, and one for its Tomahawks. Obviously, this situation was not optimal, and the Navy
pursued multi-purpose launch systems whenever possible. For example, the aforementioned MKk-26 missile launch
system could handle missiles approximately 13 inches in diameter, allowing a ship so equipped to fire anti-aircraft,
anti-submarine, and anti-ship missiles from the same rotary magazine. However, the ship would have to carry
separate launchers if equipped with land attack or short-range self-defense missiles. Thus the move to VLS led to
further reductions in special purpose launch systems. For example, VLS-equipped Ticonderoga CGs and Arleigh
Burke DDGs carry only eight above-deck “canister” launchers for their Harpoon missiles (Harpoons were not
designed for vertical launch); all other missiles are stored below decks in ther VLS cells. The benefits for fleet
maintenance and logistics associated with a reduction in special purpose launchers are obvious. The information of
missile diameters was taken from Polmar, Ships and Aircraft of the US Fleet, 17" edition, from the chapter entitled
“Weapon Systems.” The information of a Tomahawk-armed Soruance can be found in Polmar, Ships and Aircraft of
the US Fleet, 16" edition (Annapolis, MD: Naval Institute Press, 1997), pp. 132-34.
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diameter, long-range offensive land attack missiles. As such, its introduction heralded a
widespread distribution of the battle fleet’s offensive firepower. By 2000, 81 of the Navy's 86
battle force capable surface combatants carried the VLS,” as did 31 of the Navy's 55 attack
submarines. Moreover, al remaining 24 SSNs could fire Tomahawks from their 21-inch
diameter torpedo tubes.”

In other words, with the widespread introduction of the VLS and the Tomahawk land attack
cruise missile, the offensive striking power of the carrier era fleet would be no longer
concentrated on the decks of just 15 fleet carriers. Instead, the striking power of the carrier air
wings would be augmented by 136 surface combatants and submarines that could strike targets at
ranges that rivaled that of naval tactical aviation.”* Moreover, because surface combatants
retained their formidable defensive armament and submarines were endowed with a high degree
of stealth, the fleet could consider organizing itself more flexibly into smaller, more distributed
carrier task forces, independent surface strike groups, or independent covert strike bases.” If this
distributed striking power could be networked so that independent ships and task groups could
operate as a single warfighting entity, concentrating their offensive fires even while dispersed,
the impact on naval operations and tactics would be profound.”®

The fleet had long recognized the power of networking battle force defenses. World War 11
Combat Information Centers (CIC), long-range search radar and sensors, and radio links
comprised a “track whole-scan (search) system” to improve battle group combat air patrol
coverage and anti-aircraft fire.”” After World War 11, with the threat of kamikazes (the first long-
range guided cruise missile) still on their minds, and with the specter of bomber-launched anti-
ship missiles looming, fleet planners sought first to automate the manual CIC tracking function
to prevent information overload during enemy saturation attacks. The first step toward this goal
occurred in 1951, when the Comprehensive Data Display was introduced. This was followed in
1956 by a new data handling system called EDS (for Electronic Data System).”

2 The exceptions were the first five Ticonderoga-class CGs (out of a class size of 27). See Polmar, Ships and
Aircraft of the US Fleet, 17" edition, pp. 136-140.

" polmar, Shipsand Aircraft of the USFleet, 17" edition, pp. 180-84.

™ Norman Friedman, James S. O’ Brasky, and Sam J. Tangredi, Chapter 19, “Globalization and Surface Warfare,” in
Tangredi, ed., Globalization and Maritime Power, p. 376.

"> See for example “Naval Firepower Comes of Age,” editorial supplement in Jane's Defence Weekly, November 13,
2002. See also Freidman’s comments in Chapter 16, “The Future,” in US Destroyers: An lllustrated Design History,
p. 388.

’® Friedman, O’ Brasky, and Tangredi, “Globalization and Surface Warfare,” p. 376. Concentration of defensive fires
ismuch harder than concentration of offensive fires, which leads to a constant tug between the forces of dispersal (to
achieve greater strike coverage) and the forces for concentration (to improve defensive fires). See Hughes, Fleet
Tactics and Coastal Combat, pp. 286-290.

" Freidman, US Destroyers: an Illustrated Design History, pp. 206-07.
8 Freidman, US Destroyers: an Illustrated Design History, pp. 206-07.
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However, the ultimate goa of Navy planners was to integrate and automate detection and
tracking functions so that a ship’s firing data could be computed by specialized combat systems
and fed directly to its missile or guns, and then to link this process among all ships in a
concentrated battle group. In 1959, the Navy linked the data from four radar ships separated over
400 miles using a teletype and analog display. But the giant step forward occurred in 1961 with
the introduction of the Naval Tactical Data System (NTDS). NTDS combined the data handling
of the earlier EDS with a digital inter-ship data link that is now know as “Link 11.” If all ships
were in proper position in a battle group’s defensive screen, the NTDS could analyze shared data
and assign all ships firing responsibilities based on the most pressing inbound threat. Note this
was primarily an automated battle group threat prioritization system, designed to prevent
inbound missiles from saturating battle group defenses; a firing ship still had to register an
assigned target on its own shipboard sensors to execute a missile intercept.”

Battle force defensive networking accelerated during the 1980s as the fleet grappled with the
aforementioned challenge of warding off saturation missile raids conducted by Soviet naval
units. Inner battle group defenses were bolstered by the arrival of the new AEGIS AAW combat
system as well as the New Threat Upgrade (NTU) for older AAW systems.® These improved
missile systems were designed to deal with anti-ship cruise missiles that broke through outer
battle group defenses provided by E-2C airborne early warning aircraft and F-14 long-range
interceptors (which worked together to shoot down the bombers that launched the missiles). With
their longer sensor reach, these systems could generate missile firing solutions against inbound
targets at greater ranges than previous anti-air warfare system, allowing the fleet to exploit the
maximum ranges of its various defensive SAMs. When combined with the VLS—which
facilitated a higher rate of selective defensive missile fire than past rail launchers—the net result
was greatly improved battle group missile defenses.®

By the latter part of the Cold War, visionary officers began thinking about the implications of
networking the surface combatant fleet’s new VL S-enabled distributed offensive firepower in the
same way that had proven so successful with its defensive firepower. For example, in January
1988, Vice Admiral Joseph Metcalf 111, in an article entitled “Revolution at Sea,” foresaw a fleet
of numerous, dispersed, lightly manned, semi-submersible combatants armed with VLS that
could concentrate enormous amounts of missile fire on an enemy fleet or against targets ashore
through the power of networking. In essence, Admiral Metcalf was arguing for a new offensive
battle fleet model based on the idea of distributed fleet battle networks.®

™ Freidman, USDestroyers: an Illustrated Design History, pp. 206-07.

8 For a description of the NTU, see “CG-16 Leshy class’ at hitp://www.fas.org/man/dod-101/sys/ship/cg-16.htm.

8 See “AEGIS Weapons System MK-7" at http://www.fas.org/man/dod-101/sys/ship/weaps/aegishtm. For a
discussion of AEGIS developmental history, see Norman Friedman, US Cruisers. and Illustrated Design History
(Annapolis, MD: Naval Ingtitute Press, 1984), pp. 419-21.

8 \/ice Admiral Joseph Metcalf 111, USN, “Revolution at Sea,” Proceedings, January 1988, pp. 34-39.
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While Admiral Metcalf’s large semi-submersible ship has yet to be built, the underlying notion
of networking the surface combatant fleet’s defensive and offensive firepower proved to be
enduring. AEGIS, NTU and VLS were introduced into fleet service just as Information Age
technologies were beginning to change the way the fleet processed and shared tactical
information, as well as the way it attacked targets ashore. The combination of “precision
intelligence” and “precision weapons’ promised to greatly expand the reach and power of fleet
battle groups. Indeed, two of the key lessons the Navy took away from the first Persian Gulf War
was that it needed to better exploit the shared power of information and precision in its fleet
operations and tactics, and it needed to improve its connectivity with other services, especially
the Air Force.®® The 1990s thus saw a concerted push by Navy planners to introduce powerful
fleet information networks; to pursue a variety of “web-based” knowledge management tools; to
field new types of precision weapons; and to “get connected” with joint forces.®

The Navy's emphasis on joint, information-based, “effects-based” operations began to change
many fleet “transactions’ and tactical processes—just as it was doing in the American business
sector. For example, the fleet began experimenting with a new defensive networking concept
called the Cooperative Engagement Capability (CEC), which is now being fielded and
operationally tested. This system will hopefully allow all shipsin a battle group to digitally share
their sensor and track datato create a common battle group air defense picture with fire control
quality data, allowing battle group escorts to engage targets that do not even register on their
own sensors!® The Navy also worked with the Air Force to create a “joint fires network.”®
These types of improvements in fleet tactical operations became routine as the power of
information and networking was demonstrated in fleet operations and their promise became more
evident to serving officers.

Time precludes a more general discussion here of “network centric warfare’—the term currently
in vogue that best explains the potential impact of Information Age technologies and processes
on 21% century warfare.®” But a its heart, network centric warfare espouses the idea of linking

8 There were many Persian Gulf after action reports that stressed the importance of joint connectivity and precision
in the Persian Gulf War. For two contemporary examples, see Representatives Les Aspin and William Dickinson,,
Defense for a New Era: Lessons of the Persian Gulf War (Washington, DC: Brassey's, 1992), and James Blackwel
et al, Gulf War: Military Lessons Learned/Interim Report of the CSS Study Group on Lessons Learned From the
Gulf War (Washington, DC: Center for Strategic and International Studies, 1991).

8 Rear Admiral Thomas E. Zelbor, USN, “‘FORCEnet’ is the Navy’s Future,” Armed Forces Journal, December
2003, pp. 48-53. See also Vice Admiral Edmund P. Giambastiani, Jr, USN, “An Investment Portfalio...For the Navy
After Next,” Sea Power, April 2001, pp. 9-19; and “USN Assesses Web-based Conferencing,” Jane’s International
Defense Review, July 2003, p. 10.

8 See Polmar, Ships and Aircraft of the US Fleet, 17" edition, p. 134. See also Robert Keno, “Cooperative
Engagement Capability and the Interoperability Challenge,” Sea Power, March 1999, pp. 45-48; Nathan Hodge,
“Navy Needs CEC ASAP: Admiral,” Defense Week, May 20, 2002, p. 64.

8 Sandra l. Erwin, “Navy, Air Force Team Up in ‘Joint Fires Network’,” National Defense, March 2003, pp. 22-23.

8 See “Network Centric Warfare: Department of Defense Report to Congress’ at http://www.defenselink.mil/
nii/NCW.
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widely distributed fleet sensors and defensive and offensive firepower to form coherent joint and
fleet “battle networks.” These networks consist of inextricably connected sensor, command and
control, and engagement grids with multitudinous direct and indirect machine-to-machine and
man-to-machine interfaces. Network centric proponents argue that, if properly constructed, these
battle networks help to facilitate an unprecedented degree of common joint and fleet situational
awareness and rapid collaborative battle planning and tactical action, and thereby afford US
forces a decisive combat edge.®

Exploiting the offensive and defensive firepower of the AEGIS/VLS-equipped surface
combatant fleet through the power of networking thus can be seen as the first important physical
manifestation of a Navy in the early stages of transformation to a new battle fleet model—the
distributed, networked battle fleet—in which the combined firepower of awidely dispersed naval
battle network can be “brought immediately to bear against a whole or part of an enemy’s naval
force.” As isthe case when any new operating model threatens an existing dominant paradigm,
the idea of a distributed networked battle fleet threatened many communities in the Navy still
wedded to the operating models of the carrier era. This helps to explain the fate of the earliest
and perhaps most radical ship concept associated with the new operational model—the “Arsenal
Ship.”

The Arsenal Ship, championed by Admiral Mike Boorda, Chief of Naval Operations from 1994-
1996, was in essence the first manifestation of Admiral Metcalf’s “revolution at sea.” It was an
attempt to exploit the power of networked offensive missile firepower in support of land
campaigns. Admiral Boorda proposed building a small class of six “Large Capacity Missile
Ships’—minimally-crewed “remote missile magazines’ consisting of up to 500 VLS cells, and
whose weapons could be selected and launched by nearby AEGIS combatants, or Air Force
command and control or intelligence aircraft, or even ground units maneuvering ashore.
Although this small class of ships was to operate alongside a second class of ships called “Sea
Dominance Combatants’ that would be built in much numbers to maintain the surface combatant
force structure at 130 ships, it was the image of an “Arsenal Ship”—rippling off hundreds of
cruise missiles towards distant targets in minutes—that captured the greatest public attention.®

Unfortunately, however, it also captured the attention of the carrier community, which worried
that such a ship parked off the shores of North Korea or Irag might lead some to question the
need for carrier forward presence, upon which the justification for carrier force structure largely
rested. It also captured the attention of the surface community, which was vaguely repelled by

8 Jeffrey R. Cares, Raymond J. Christian, and Robert C. Manke, Fundamentals of Distributed, Networked Military
Forces and the Engineering of Distributed Forces (Newport, RI: Naval Undersea Warfare Center, 9 May 9, 2002).
For a good early discussion about network centric warfare, see David S. Alberts et al, Network Centric Warfare,
Developing and Leveraging Information Superiority (Washington, DC: Department of Defense, 1999). See also
David Hughes, “Networking, Swarming and Warfighting,” Aviation Week and Space Technology, September 29,
2003.

% For a thorough discussion of the Arsenal Ship see Polmar, Ships and Aircraft of the US Fleet, 17" edition,
Appendix E. For a discussion how Arsenal Ship was envisioned as part of the TSBF, see Michad Lindemann, “DD-
21 Brings Fundamental Changes to the Land Battle,” Surface Warfare, May/June 2000, p. 27.
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the idea of commanding a remote missile magazine whose weapons were fired by some distant
and unknown entity, and which in the 1990s began augmenting carrier presence with seven 3-
ship surface action groups armed with Tomahawk missiles. And it also captured the attention of
the submarine community, which saw the ship as a threat to its new land attack mission carried
out by its growing fleet of Tomahawk-armed submarines.*

In the end, regardless of the ship’s other analytical merits or demerits, a small class of powerful
shipsin afleet in which firepower was already being widely distributed through the proliferation
of VLS and Tomahawk proved to be too challenging to too many Navy warfighting
communities. As a consequence, Admiral Boorda re-designated the Arsenal Ship as the Maritime
Fire Support Demonstrator (MFSD) program, and moved it to an organization outside the
Navy—the Defense Advanced Research and Projects Agency (DARPA)—to preserve it.
However, with Admiral Boorda's tragic death in 1996, the MFSD lost traction even there. The
program9¥vas quietly shelved in November 1997 due to lack of Navy interest and inadequate
funding.

However, even as the Navy and surface warfare community were rejecting the first ship concept
associated with a new distributed battle network model, they started to gain an increased
appreciation for unmanned systems, which held great promise as distributed components within a
knowledge-enabled battle network. The Navy had been an early innovator in unmanned/robotic
systems; the command detonated electrical mine was the conceptual forerunner of all remotely
operated (underwater) vehicles (ROVS), just as the automobile torpedo was the conceptual
forerunner of autonomous underwater vehicles (AUVs).*> However, during the battleship and
carrier eras, the Navy's interest in unmanned systems was generally confined to unmanned
weapons. Wire-guided and acoustic torpedoes, wake-homing torpedoes, submarine launched
mobile mines, and mines using encapsulated torpedoes were progressively more sophisticated
remote or autonomous weapons. And the missile age spawned entirely new family of unmanned
systems, essentially long-range robotic kamikazes, whose individual characteristics were
determined first by the target they were designed to hit and kill, and second by the launch system
necessary to propel them toward their targets.

While the Navy and surface warfare community made some modest attempts to incorporate
unmanned systems into fleet operations during the latter years of the carrier era, it was not until
the last decade of the 20™ century that unmanned systems began to be seriously considered. The
increasing costs of manpower in the joint All-Volunteer Force (AVF) provided impetus toward a
greater appreciation for unmanned systems. However, it was the increasing capabilities of

% polmar, Ships and Aircraft of the US Fleet, 17" edition, Appendix E. See also Norman Polmar, “State of the
Fleet,” in the US Navy, Proceedings, January 2001, p. 103.

° Polmar, Ships and Aircraft of the US Fleet, 17" edition, Appendix E; and Thomas G. Mahnken, “Transforming
the US Armed Forcess Rhetoric or Reality?” Naval War College Review, Summer 2001, at
http://www.nwec.navy.mil/press/Review/2001/Summer/art6-sul 1.htm, pp. 5-6.

%2 Maritime Futures: The Undersea Environment (Washington, DC: Center for Strategic and Budgetary
Assessments, January 2003), pp. 14-17.
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unmanned systems that contributed most mightily to the renewed interest of fleet operators.
Throughout the 1990s, unmanned aerial vehicle (UAV) system reliability improved dramatically,
and the number of types and capabilities of these vehicles expanded rapidly; the number of
unmanned mine warfare systems and drones steadily increased; and the scientific and
commercial offshore oil and gas industries championed increasingly capable ROVs and AUV's
that could be modified to perform avariety of different combat support roles.*®

Also hastening the increased attention on unmanned systems were war games and studies
sponsored by the Office of Net Assessment, Office of the Secretary of Defense (OSD), the Naval
War College (NWC), and the Chief of Naval Operation’s Strategic Studies Group (SSG). All of
their efforts suggested that linking manned platforms with unmanned systems—autonomous
intelligence, surveillance, and reconnaissance (ISR) systems;* remote stationary sensors; UAV's
and unmanned air combat vehicles (UCAVS);* unmanned underwater vehicles (UUVs),%*
unmanned surface vehicles (USVs),” and remotely fired “weapon pods’—would change naval
warfare in ways that could not be fully imagined.

By the late 1990s, informed naval officers no longer appeared to question if the Navy would
embrace unmanned systems in fleet operations; the only significant questions were when and to
what degree. These questions would be answered once the Navy came to grips with the two
central issues associated with their introduction:

How would the fleet best employ, control, and coordinate its unmanned systems?; and

How would the fleet best be organized to operate as heterogeneous battle networks
composed of both manned and unmanned systems?

In summary, then, in 1889 the Navy rejected an operational model that emphasized dispersed and
independent warship operations in favor of one that saw all ships in the Navy as part of a single
integrated battle fleet designed to concentrate its fires on a whole or part of an enemy’s fleet.
One hundred years later, the battle fleet model had evolved through two distinct eras. The
battleship era saw a single battle line, generally concentrated in home waters, linked first by

% Maritime Futures: The Undersea Environment, pp. 26-31. See also Edward C. Whitman, “Beneath the Wave of
the Future,” Undersea Warfare, Summer 2002, pp. 21-24.

% Nick Cook, “ISR-Manned Or Unmanned? Going Solo?’ Jane's Defence Weekly, November 19, 2003.

% See for example Patrick Yates, “UCAVs Can Improve Surface Ships,” Proceedings, October 2002, pp. 73-75;
Norman Polmar, “Unmanned and Unafraid,” Proceedings, September 2003, p. 42; and David A. Fulghum,
“Unafraid and More Than Alone,” Aviation Week and Space Technology, December 15, 2003, pp. 60-62.

% See James H. Patton, Jr., “UUVs Will Foster Fundamental Change in Naval Warfare,” Sea Power, July 2003, pp.
33-35; and Mark Hewish and Joris Janssen Lok, “Silent Sentinels Patrol the Depths,” Jane's International Defense
Review, April 2003, pp. 49-54.

" Helmut H. Portmann, Seth L. Cooper, Mathew R. Norton, and David A. Newborn, “Unmanned Surface Vehicles:
Past, Present, and Future,” found at http://www.gl obal atlantic.com/unmanned.html.
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signal flag and lights and later by radio. This era lasted some 52 years (1889 through 1941). In
the carrier era, dispersed carrier task and battle groups, connected by radio, concentrated their
offensive fires whenever possible, and used shared information to improve their own battle group
defenses. The emphasis on dispersed battle groups was also reflected in the fleet’s peacetime
deployment patterns, which emphasized six-month rotational deployments of carriers and their
escorts

Fifty-six years into the carrier era, an increasing number of indicators—the proliferation of new
information and sensor technologies, the introduction of the VLS and the Tomahawk missile, the
Navy’s determination to improve the networking of both its defensive and offensive firepower,
and a new appreciation for unmanned systems—suggested an impending shift to a new battle
fleet model. This model foresaw a battle fleet in which sensing and defensive and offensive
striking power would be distributed across large numbers of highly networked manned and
unmanned systems, allowing dramatic increases in the fleet’s ability to concentrate firepower on
the whole, or a part, of an enemy’s fleet.

FROM BLUE TO GREEN AND BROWN: THE NAVY LOOKS
ASHORE

Surface warfare is the soul of the Navy. Yet within all souls, there are
sometimes issues of faith and periods of doubt and reassessment. For the
surface warfare community, the end of the Cold War brought a period of
reassessment that is still ongoing. It will not be complete until the
community grapples with the implications of the era of globalization and
resolves a series of issues that appear to place long-term faith in collision
with current requirements.®®

One problem with a new model that promised new ways to concentrate fire on an enemy fleet
was that the Navy soon found itself without an enemy fleet to concentrate its fire upon. The early
move toward distributed battle networks was complicated by the fact that at the very moment the
promise of fleet battle networks was starting to become clear, the culture and predisposition of
the Navy in general, and the surface warfare community in particular, was being challenged by
dramatic changes in the strategic environment.

During the century lasting from 1889 to 1989, naval officers concerned themselves primarily
with the business of sea control. For the majority of surface warfare officers, sea control was
usually associated with winning fleet battles against a first-class naval power in decisive battles
on, over, and under the world's oceans.*® The “blue water” ships required to fight these battles
were a joy to command; they were generally large and roomy for extended range operations, and
were built with a flexible balance of offensive, defensive, and staying power—depending on

% Friedman, O’ Brasky, and Tangredi, “Globalization and Surface Warfare,” p. 373.

% Hagan, The People’s Navy, pp. xi-xiii; Hughes, Fleet Tactics and Coastal Combat, p. 10.

24



perceptions and analyses of the contemporary threat and the operational and technological
preferences of contemporary naval leaders.

Throughout the “sea control century,” naval planners had plenty of first-class naval opponents to
worry about. During the battleship era, with its famous Rainbow color plans, the US Navy made
contingency plans to fight all of the world’'s great naval powers—including the British Royal
Navy. However, up through World War |, the Imperial German Navy garnered the greatest
attention of naval war planners, and during the interwar years the gaze of naval war planners
turned to the Imperial Japanese Navy.'® Of course, during the latter half of the Cold War, the
Soviet fleet attracted the Navy’ s greatest attention.

Indeed, in the 100 years between the fleet’s embrace of Mahan's sea control vision to the fall of
the Berlin Wall, the Navy’ s focus on battling an enemy fleet wavered only once. For the first two
decades following the Second World War, with the Soviet Navy till in its infancy and the threat
of atomic weapons seemingly making carrier and amphibious task force increasingly vulnerable,
the sea control Navy struggled to define a future compatible with its own operational and cultural
preferences.’™ In a superb article written in the May 1954 edition of US Naval Institute
Proceedings, Samuel P. Huntington tried to shake the Navy out of its post-war funk, arguing that
it needed to shift its attention from sea control to power projection operations along the world’'s
littorals.'® However, by the time the Navy returned from its long power projection operations off
the coasts of Korea and Vietnam, it discovered that Huntington had been about four decades
premature: the Soviet Navy had evolved into a first-class naval opponent. Thus, while the Cold
War Navy's celebrated 600-ship, sea control TSBF may have looked different in size and
structure than the “New Navy” constructed from 1889-1907, it performed missions instantly
recognizable by any ardent student of Mahan.**

If anything, with the passing of the Soviet Union, US Navy officers were even more bewildered
and disoriented by the lack of a first-class naval opponent than were the officers immediately
following the Second World War. Barring the unexpected resurgence of the Soviet Navy, the
only potential naval opponent on the horizon was the Chinese Navy—and it gave no indication
that it ever intended to engage in an open-ocean competition with the US, preferring instead to
control the close seaward approaches to China. In other words, “fleet-versus-fleet surface

10 For a concise discussion about interwar period war plans, see “Chapter |I: The War Plans” &
http://www.army.mil/cmh-pa/bookswwii/Sp1941-42/chapter 1.htm.

101 See Chapter 12, “In Search of aMission,” in Hagan, The People’s Navy, pp. 333-61.
102 Huntington, “National Policy and the Transoceanic Navy,” pp. 483-91.

103 Pregident Ronald Reagan and his aggressive young Secretary of the Navy, John Lehman, made “regaining” US
maritime superiority a high priority during the 1980s. The “600-ship” Navy was the embodiment of their plans, and
it has become the benchmark by which the contemporary Navy is often judged. See Hagan, The People’s Navy, pp.
380-85.

25


http://www.army.mil/cmh-pg/books/wwii/Sp1941-42/chapter1.htm

warfare [had become] the least likely form of combat in which the US Navy [would] engage for
the foreseeable future.”***

Moreover, naval leaders could simply not “wait around” for a first class naval opponent to
appear. Unlike circumstances at the end of the Second World War, the Office of the Secretary of
Defense had become a much more powerful influence in guiding service development efforts,
the Marine Corps had become a more equal (and demanding) partner within the Department of
the Navy, and all of the Services had to spend time developing and articulating their future
visions to external audiences to a degree that would have astonished earlier generations of naval
leaders. These three truths led to the rapid publishing of ...From the Sea in 1992, followed two
years |ater by Forward...From the Sea.'®

Together, these two documents represented the Department’s first attempt to come to grips with
the passing of the sea control century. Indeed, both documents could have been penned by
Samuel Huntington nearly four decades before, as they both explicitly recognized the need for
Navy officers to shift their attention from sea control on the “blue waters’ of the world' s oceans
to power projection operations in the “green waters’ of the world’s narrow seas, and the “brown
waters’ of coastal and river waterways. As Admiral Jay Johnson, then-Chief of Naval
Operations, explained in 1997 in his guidance implementing ...From the Sea and
Forward...From the Sea:

Our attention and efforts will...be focused on operating in and from the
littorals. The landward side of the littoral can be supported and defended
directly from the sea. It encompasses areas of strategic importance to the
United States. Seventy-five percent of the Earth's population and a
similar proportion of national capitals and major commercial centers lie
in thelittorals. These are the places where American influence and power
have the greatest impact and are needed most often. For forward-
deployed naval forces, the littorals are a starting point as well as a
destination. Tactically, the distance we reach inland from the sea depends
on terrain and weather, the contributions of joint and coalition forces, the
potential adversary's capabilities, and the nature of our mission. The
Missi on may require us to exercise our considerable reach and operate far
inland.

However powerful and logical these words were, shifting focus from sea control to power
projection in the littorals was not as straight forward or as easy as it sounded for the Navy’'s
officer corps. One of today’'s foremost naval tacticians explains that a navy performs four
functions, and no others. At sea, it:

194 Friedman, O’ Brasky, and Tangredi, “Globalization and Surface Warfare,” p. 374.

105 From the Sea (Washington, DC: Department of the Navy, September 1992), and Forward...From the Sea
(Washington, DC: Department of the Navy, September 1994). Both documents can be found at the Navy Warfare
Development Command website at http://www.nwdc.navy.mil/Library/Documents.

106 Admiral Jay Johnson, USN, Forward...From the Sea: The Navy Operational Concept (Washington, DC:
Department of the Navy, March 1997), found at http://www.chinfo.navy.mil/navpalib/policy/fromsea/ffseanoc.html.
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Assures that one’'s own goods and services are safe, and
Assures those of an enemy’ s are not.
And fromthe sea, it
Guarantees safe delivery of one’s goods and services ashore, and
Prevents delivery ashore by an enemy navy.*”’

Within this context, a sea control navy is generally organized, trained, and equipped to perform
the first two functions. However, a navy without a first class naval opponent capable of
challenging its supremacy at sea must necessarily focus its attention on the third function, which
causes it to have to contend with smaller “coastal” navies that focus their attention on the fourth.
Thus the shift in fleet orientation outlined in From the Sea and Forward...From the Sea, logical
as it may have sounded, had enormous implications for fleet design, operations, and tactics—not
to mention the ingrained culture of an officer corps steeped in over 100 years of sea control
theory and doctrine.

As a result, while their heads may have told them that they would have to shift their thinking
from open-ocean sea control warfare to joint power projection operations in the littorals, it seems
clear that for the first five to eight years after the fall of the Berlin Wall, the hearts of most Navy
officers were simply not in it. The Navy’s institutional focus during the 1990s was to extol the
virtues of naval crisis response, and to protect the carrier fleet from the increasingly popular
notion that the end of the carrier era, like the battleship era before it, had finally come.'® The
thrust of Navy operational thinking focused on the need to maintain fleet numbers for forward
presence; to sustain a minimum carrier force of 12 carriers and to fight for a maximum of 15; to
improve carrier air wing contributions in joint operations by improving carrier command and
control capabilities; to speed new precision weapons into carrier magazines, and to create seven
3-ship surface action groups to lessen the “risk” associated with “gaps’ in overseas carrier
presence. Clearly, the influence of the carrier era’ s operational model, then in its sixth decade of
existence, remained quite strong.

In fairness, the focus of the Navy’s operational thinking during the 1990s was not altogether
misplaced. The level of uncertainty immediately after the fall of the Berlin Wall was high,
arguing against any precipitous shift in thinking or direction. There was no existing coastal navy
that could seriously challenge the existing fleet, denying any immediate threat-based impetus for

197 Hughes, Fleet Tactics and Coastal Combat, p. 9.

198 Friedman, O’ Brasky, and Tangredi, “Globalization and Surface Warfare,” p. 382. For examples of contemporary
views about the aircraft carrier’s increasing vulnerability, see Andrew F. Krepinevich, A New Navy For A New Era
(Washington, DC: Center for Strategic and Budgetary Assessments, May 1996), and Dave Moniz, “Biggest US
Ships Called Vulnerable,” USA Today, May 21, 2001. Much of the writing about carrier vulnerability was due to the
Navy’'sinitial reluctance to operate its carriers inside the Persian Gulf in 1990 and 1991. See Hagan, The People’s
Navy, p. 387.
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change. And more importantly, the pressing requirements of managing the substantial post-Cold
War fleet demobilization while simultaneously maintaining a quality all-volunteer force—a dual
requirement never before faced by naval officers—diverted much of the attention of the Navy’'s
leader ship.'%®

Indeed, the management demands of maintaining the AV F was made all the more difficult due to
the breathtaking pace of operations throughout the 1990s. While the fleet was shrinking by over
40 percent, the Navy first surged to fight the Persian Gulf War, then maintained a carrier in the
Persian Gulf in support of Operation Southern Watch, supported operations off of Somalia,
conducted continuous maritime interdiction operations in the Gulf, responded to crises off Korea
and Taiwan, and supported allied operations in Bosnia and Kosovo.

The brutal pace of operations is better illuminated by the following figures: from 1970 to 1989,
the average number of crises to which US naval forces responded was 2.9 per year, and the
median length of the required response was under a month; from 1990 to 1996, the average
number of crises per year jumped to 5.0 per year, and the median duration of fleet responses
increased to over ayear.*'

Moreover, despite its adamant adherence to the operational precepts of the carrier era, the
demands of managing a substantial fleet drawdown, and the fast pace of operations, during the
1990s the Navy did address important cultural issues and push dramatic improvements in its
capabilities. The Navy, long the most independent of the armed Services, gradually embraced the
move toward joint operations, and reorganized both its Washington-based and numbered fleet
staffs to reflect the organization of the Joint Staff.*! It also pushed a widespread infusion of
information-based technologies through its Information Technologies for the 21% Century (IT-
21) program, saw a big increase in the number of VLS-equipped surface combatants, and
enthusiastically pursued precision-guided weapons. As a result, the 1990s saw continuous
improvements in fleet fighting power.™? Indeed, the dramatic improvements in fleet combat
capabilities evident throughout the decade only served to further distance the US Navy from the

109 | 1999, the author joined the Secretary of the Navy's staff in Washington, DC Much of the attention of Richard
Danzig, then-Secretary of the Navy, was to repair the damage to fleet manning that resulted, in part, because of the
large fleet demoabilization after the Cold War.

10 ¢ B. Barfoot, Crisis Response: Analysis of Historical Data (Arlington, VA: Center for Naval Analysis,
December 1997).

11 From conversations with Adam B. Siegel, Senior Analyst at Northrop Grumman Analysis Center.

12 See Vice Admira Robert J. Natter, USN, in comments made before the Research and Development and
Procurement Subcommittees of the House Armed Services Committee on Defense Information Superiority and
Information on 23 February 1999, at http://www.chinfo.navy.mil/navpalib/testimony/information/natr0223.txt. See
also Gregory Slabodkin, “Navy's IT-21 Steams Ahead With Global Intranet,” GCN, December 15, 1997, found at
http://www.gen.com/ar chives/gen/1997/December 15/cov2.htm. See also Robert K. Ackerman, “US Navy's 7" Fleet
Serves as Transformation Bow Wave,” Sgnal Magazine, December 2002.
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operational capabilities of both its potential adversaries as well as allies. This helped, in no small
way, to further dampen any pressing internal call for change.*®

Even considering these facts, however, it is hard not to be struck by the general absence of an
internal Navy tactical debate during the first ten years after the fall of the Berlin Wall over the
implications of conducting prolonged operations in the littorals in a world devoid of any
compelling sea control threats.*** This lack of internal debate is all the more striking because
throughout the early 1990s an increasing number of defense experts and naval analysts began to
think and write about the potential challenges associated with shifting fleet operations into the
narrow seas along the world’'s land masses. These experts argued that future enemy coastal
navies and land forces could and would erect formidable maritime “anti-access’ (A2) and “area-
denial” (AD) networks, which would make future naval power projection operations increasingly
problematic and more costly unless fleet weapons, platforms, and tactics were adjusted.™*

Small pockets of innovation and thought did spend their time thinking about the potential
emergence of powerful naval A2/AD networks and their impact on future fleet operating models
and architectures. One such pocket of progressive operational thought was the aforementioned
CNO'’s Strategic Studies Group, located in Newport, Rhode Island. Led by retired Admiral
James R. Hogg, and home to bright naval thinkers on a year’s sabbatical and internship, the SSG
had been thinking about the implications of the Navy’s shift in operational focus toward the
littorals—as well as that of fleet battle networks—at least since 1995.'° Another pocket of
innovation was the Naval War College itself, where students had both the time and inclination to
muse about the changing naval environment.™*” However, while these and other such pockets of
innovative worked to understand and address the changing nature of naval warfare, their work
generally had little impact on the direction of fleet operations or tactics.

113 See commentsin A.D. Baker, 111, Combat Ships of the World 1998-1999 (Annapolis, MD: Naval Institute Press,
1998), p. xiv. After reviewing worldwide naval trends, Baker wrote: “The smaller US Navy, relative to the threat it
faces, hasnat in any way diminished itsrdative power.”

14 Friedman, O’ Brasky, and Tangredi, “ Globalization and Surface Warfare,” p. 378-379.

15 The writings about the potential challenges of confronting A2/AD network proliferated in the late 1990s and the
early 2000s. See for example, Robert Uy and Sherrill Lingel, Anti-Access Strategies: A Quantitative Analysis of
Military Methods for preventing, Delaying, and Degrading US Force Buildups (Washington, DC: RAND
Corporation, February 2003); Owen R. Cote, Jr., Assuring Access and Projecting Power: the Navy in the New
Security Environment (Cambridge, MA: Security Studies Program, Massachusetts Ingtitute of Technology, 2001);
Christopher J. Bowie, The Anti-Access Threat and Theater Air Bases (Washington, DC: The Center for Strategic and
Budgetary Assessments, 2002); and Krepinevich, Watts, and Work, Meeting the Anti-Access and Area-Denial
Challenge.

116 See “Chief of Naval Operations Strategic Studies Group History,” in Chief of Naval Operations Strategic Studies
Group XX, FORCEnet and the 21% Century Warrior (Newport, RI: CNO Strategic Studies Group, November 2001),
pp. Xiii-xiv.

17 See for example, Adam B. Siegdl, “LIC and the Navy in the New Strategic Environment,” a paper submitted to
the Naval War College in partial satisfaction of the requirements of the Department of National Security Decision
Making, Spring 1990.

29



Then, in 1997, the National Defense Panel (NDP), a group of defense experts charged by the
Congress to consider future national security and military requirements, explicitly called for the
“transformation” of the entire armed forces so that they would be better prepared for the serious
challenges that US power projection operations might face over the long term.**® The Navy's
leadership responded to this call. In November 1997, Chief of Naval Operations Admiral Jay
Johnson explicitly seconded the NDP’'s concern over future power projection operations in
littoral waters when he wrote:

| anticipate that the next century will see those foes striving to target
concentrations of troops and material ashore and attack our forces at sea
and intheair. Thisis more of a sea denial threat or a Navy problem. It is
an area-denia threat whose defeat or negation will become the single
most crucial element in projecting and sustaining US military power
whereit is needed.™

So, as 1998 began, the prospects for an earnest internal debate over the implications of the
passing of the sea control century were far brighter than they had been in the early 1990s. With
almost a decade having passed since the fall of the Berlin Wall; with the most senior Cold War
admirals having been retired; with the continued lack of any compelling sea control threat
evident on the horizon; and with more operational experience in the world’s littorals supporting
joint power projection operations, the officer corps was much more inclined to start thinking
coherently about the implications of fleet battle operations in constricted littoral waters, as well
as new fleet architectures necessary to prosecute them. All they needed was a focal point for a
debate.

They were about to get one.

MAINTAINING AND TRANSFORMING THE SURFACE
COMBATANT FLEET

Building a new navy from scratch, as the United States did with the New
Navy of 1881-1914, is simplicity itself compared with the job of
transforming a navy that already exists and plays a vital defenserole, as
the US Navy does today.™

Information technologies, networking, VLS, precision weapons, and unmanned systems certainly
suggested an impending shift to a dramatically different 21% century battle fleet, and the

18 National Defense Pand, Transforming Defense: National Security in the 21% Century (Arlington, VA: The
National Defense Panel, December 1997). A copy of the document can be found at http://www.dtic.mil/ndp.

19 Admiral Jay Johnson, USN, “Anytime, Anywhere: A Navy for the 21% Century,” Proceedings, November 1997,
p. 49.

120 Hughes, Fleet Tactics and Coastal Combat, p. 235.
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challenge of confronting anti-access and area-denial networks in littoral waters was potentially
one which could radically alter fleet operations and tactics. In an ideal world, the Navy would
patiently let these two trends to play out, make some informed decisions, and then build a “new
navy from scratch” to account for them.

However, the US Navy didn't exist in an ideal world. Instead, naval leaders were forced by
practical force management pressures to maintain and transform a battle fleet that already
exist[ed] and play[ed] a vital defense role,” well before the exact nature of future threats or fleet
requirements was entirely clear. As a result, whatever the Navy decided would be subject to
endless questioning, uncertainty, and debate.

To better understand the practical pressures confronting fleet operational architects, one must
understand the state of the surface combatant fleet as the 1990s drew to a close. Since 1889 when
the Navy shifted away from a commerce raiding fleet to a concentrated battle fleet, the surface
combatant force has evolved through atotal of six generations of combat vessels. The battleship
era included three: the pre-dreadnought generation (1895-1909); the dreadnought generation
(1910-1922); and the treaty-constrained interwar generation (1923-1936).*#

Although each successive generation of ships in the battleship era had different design features,
combat systems, and weapons, the combined battle fleet was always characterized by a mixture
of large, intermediate, and small combatants. As discussed earlier, the “large” ships were heavily
armored and designed to fight either as part of the battle line or to conduct important long-range
independent operations. These ships included battleships, armored cruisers, and battlecruisers.
The “intermediate” ships were cruisers or large gunboats, designed for long-range independent
steaming. These ships performed distant and tactical scouting for the battle line; undertook trade
protection or atack; and led fast moving and hard-hitting surface action groups. Numerous
“small” ships screened the large and intermediate vessels from attack by swarming torpedo
boats, submarines, and later, airplanes (defensive screening); conducted swarm attacks of
opposing battle lines and their defensive screens (offensive screening); protected convoys from
submarine attack; and a host of other missions.

Freed of the tonnage limitations of the Washington and London Naval Treaties, the surface
combatants built just before World War 11 as well as those built during and immediately after the
World War represent the “inter-era generation” of surface combatants (i.e., those built between
1937 and 1959). Their designs were heavily influenced by the battleship era preferences, so they
could be viewed as the fourth and last generation of battleship era combatants. However, during
World War Il they and newly built combatants operated within the entirely new battle fleet
model of the carrier era, so they could also be considered the first-generation of that new era

121 1n 1895, the “first rate’ battleship USS Indiana was commissioned, right on the heels of the “second rate’
battl eships Maine and Texas. These were the firgt ships of the pre-dreadnought generation. The South Carolina and
Michigan, commissioned in 1910, were the Navy's first “all big gun” battleships, and are referred to herein as
dreadnought era ships as indicated in http://www.warshipsl.com/US/US battleshipshtm (although many naval
architects might argue that the later Nevada and Oklahoma marked the truly big inter-generational shift). The
Washington Naval Treaty, although signed in 1922, actually started to affect US ship designs and decisions earlier
asthe Navy anticipated its effects.
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The transitive nature of the inter-era generation of surface combatants helps to explain the
aforementioned observation that the surface ships of World War Il performed fleet roles for
which they were never intended.'?

After the end of the Second World War, with a young, powerful, and modern fleet and no
immediate naval challenger to worry about, the Navy decided it could afford to delay the
introduction of an entirely new generation of surface combatants. The technological
advancements of nuclear weapons, jets, guided missiles, and fast attack submarines demanded a
thorough reappraisal of battle fleet tactics and weapons. The Navy thus prudently elected to
modify or modernize its wartime combatants so they would remain effective during the early
nuclear, jet, missile, and fast submarine age, and to augment them with a small number of post-
war pathfinder classes extrapolated from wartime designs.

Two early decisions made by fleet planners during this period of technological upheaval were to
have lasting effects on the character of surface combatants during the carrier era. First, with
surface combatants shifting into a primary defensive role within carrier battle groups, fleet
planners gradually began to deemphasize ship gun armament in favor of guided missile
armament. Second, they concluded that a nuclear weapon detonation in the vicinity of a ship
would result in its total destruction. Therefore, they decided that the “staying power from armor,
compartmentation, damage control by the crew, and large displacement would have little value
(emphasis added).”*?® As a result, the 1950s saw the gradual elimination the very large gun-
armed surface combatants associated with the battleship era. With the exception of two heavy
cruisers kept for shore bombardment duties, all battleships, large cruisers, and all remaining
heavy gun cruisers disappeared from the TSBF by the early 1960s, having been broken up,
transferred to alied navies, or placed in reserve.

The elimination of very large gun-armed combatants from the TSBF resulted in a de facto
redefinition of large, intermediate, and small combatants within the fleet. The only “large”
combatants would include the two aforementioned gun cruisers and a small number of World
War Il heavy and light cruisers modified to carry surface-to-air missiles. Asaresult, by 1960 the
largest surface combatants in the fleet had a displacement of 21,000 tons, as opposed to the
59,000 tons of the largest US battleships in the foregoing battleship era. “Intermediate’
combatants would include a new type of missile-armed battle force escorts called frigates which
were smaller than World War 11 cruisers but larger than World War |l destroyers, as well as

122 Friedman sees four distinct generations in warship design from 1936 through the end of the Second World War.
The author has chosen to lump them in one broad “inter-generational erd’ which was itself highlighted by the
greatest naval war in higory. See Friedman, USCruisers: An lllustrated Design Higtory, p. 287.

123 See Hughes, Fleet Tactics and Coastal Combat, pp. 147-48. “Staying power” is Wayne Hughes' term for a ship
being able to withstand hits and keep fighting.

124 polmar, Ships and Aircraft of the USFleet, 17" edition, Appendix A, “Navy Force Levels, 1945-2000.”
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numerous large World War 11 era destroyers. All ships smaller than the large World War 11-era
destroyers made up the fleet’s small combatant component.*?

The first true generation of carrier era surface combatants included those ships designed from the
keel up for jet- and missile-age warfare and combat againgt fast attack submarines. This
generation was introduced with ships commissioned starting in 1960.'%° They were at first
characterized by state-of-the-art analog combat systems; special purpose above-deck missile
launchers designed to fire a variety of short-, medium, and long-range SAMs and anti-submarine
weapons; large bow mounted sonars; and a variety of modern long-range sensors and electronic
warfare systems. Later, they received new digital combat systems and small manned helicopters.
This generation also was also characterized by a variety of power plants, as ship designers
worked to find the most efficient and cost effective fleet-wide propulsion system. For example,
the first nuclear-powered surface combatants were designed during this era, to provide the new
nuclear-powered aircraft carriers with fast, long-endurance escorts.*?’

The second-generation of carrier era surface combatants, the ultimate Cold War fighting ships,
began entering the fleet in 1975 with the commissioning of the large 8,000-ton Spruance-class
destroyer. These ships all shared variations the same basic gas turbine propulsion plant, and they
were equipped with advanced digital combat systems. They introduced the aforementioned
AEGIS anti-air warfare combat system and vertical launch missile system, the highly capable
LAMPS 11l helicopter, new digital undersea warfare systems, new electronic warfare systems,
and a variety of new weapons such as the Harpoon anti-ship cruise missile and the Tomahawk
anti-ship and land attack cruise missiles.

This second-generation of surface combatants saw continued consolidation of fleet combatant
ship types. As was mentioned earlier, after 1975 the surface combatant fleet had only four basic
types of ships: guided missile cruisers; guided missile destroyers; destroyers; and guided missile
frigates. Indeed, consolidation and standardization were explicit design goals for second-
generation carrier era ships, which eschewed different classes of ships within each ship type,
preferring instead to produce smaller “flights’ of the same basic class. Each successive ship
flight incorporated the most up-to-date variations of fleet combat systems and weapons.*®
Moreover, different ship types also began to share the exact same hull, their differences marked
only by the combat systems carried onboard. For example, the hull form for the 31-ship

125 For those interested in the shifting character of the US TSBF during the carrier era, see Freidman, US Destroyers:
An Illlustrated Design History, and US Cruisers: An lllustrated Design History.

126 For the purposes of this paper, the Charles F. Adams DDG and Farragut class DLG (later redesignated as a
DDG), both commissioned in 1960, represent the first of the initial carrier era ships. See Polmar, Ships and Aircraft
of the USFleet, 17" edition, p. 154.

127 Descriptions of these ships can be found in Freidman, US Destroyers. An Illustrated Design History, and US
Cruisers: An lllustrated Design Higtory, and earlier editions of Polmar, Ships and Aircraft of the US Fleet. For a
recapitulation of nuclear powered surface combatants, see Polmar’s 17" edition, pp. 134-35.

128 Freidman, US Destroyers: An Illustrated Design History, p. 372.
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SoruangczegDD class was the same used for the 4-ship Kidd DDG and the 27-ship Ticonderoga CG
classes.

Asaresult of the Navy’s explicit emphasis on type consolidation and combatant standardization,
the only relevant distinction between ships of this generation was whether or not they were battle
force capable (i.e., whether or not they could escort carriers during wartime). And among battle
force capable combatants, the distinction between cruisers, guided missile destroyers, and
destroyers began to lose significant meaning. Displacements of these three types of ships settled
into a narrow displacement band of 8,000 to 10,000 tons, and their capabilities were broadly
similar. For example, the only difference between the first five Ticonderoga-class guided missile
cruisers and the four guided missile destroyers of the Kidd-class was that the former carried the
AEGIS combat system and the latter did not. Indeed, the first Ticonderoga-class cruiser, CG-47,
was to have carried the ship designation DDG-47 before the 1975 type consolidation.**

The Navy’ s non-battle force capable ships were also changing. In previous generations of surface
combatants, ocean escorts were generally single-mission platforms focused primarily on anti-
submarine warfare. However, the second generation Perry FFG carried a modest local air
defense system in addition to its substantial anti-submarine warfare capability. Asaresult, it was
more of an austere multi-mission destroyer than previous escort designs, with a displacement of
about 4,000 tons. In other words, during the latter part of the carrier era, the surface combatant
fleet gradually got rid of both its “large” and “small” warships, resulting in a TSBF that
emphasized “intermediate” -size ships with displacements between 4,000 and 10,000 tons.**

Picking the exact year that marks the start of a new generation of ships is a subject of endless
debate among naval scholars. For the purposes of this paper, however, between 1889 and 1975,
the shifts from one broad generation of surface combatants to the next occurred, on average,
about once every 16 years, in arange from 13 to 23 years. Based on this simple calculation, an
entirely new generation of combatants might have been expected in 1991, 16 years after the
introduction of the Spruance-class destroyers. However, this second-generation of carrier era
combatants was an extended one, with (coincidentally) 16 years between the first ship type in the
generation and the last.*** Moreover, when the Berlin Wall came down and the Cold War ended,
because of their design emphasis on flight and mid-life modernization, the second-generation
ships of the carrier era easily remained the best and most powerful of their types in the world.

129 polmar, Ships and Aircraft of the USFleet, 17" edition, ship descriptions.
%0 Freidman, US Destroyers: An Illustrated Design History, 320-22.

131 All of the second-generation carrier era ships remain in service, although the Navy has decided to retire the
Soruance class DDs in order to free up money for transformation. Good descriptions of all of these vessels can be
found in Polmar, Shipsand Aircraft of the USFleet, 17" edition.

32 The carrier era’ s second-generation of surface combatants included four ships. In the order they were introduced,
the Spruance DD (first ship commissioned in 1975); the Perry FFG (first ship commissioned in 1977); the
Ticonderoga CG (first ship commissioned in 1983); and the Burke DDG (first ship commissioned in 1991).
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A better sense of what the Navy was facing in 1989 therefore comes from comparing its
circumstances with those that confronted the Navy immediately after the end of the Second
World War. Then, as was the case in 1989, with a hard-fought war just won Navy leaders could
anticipate an inevitable post-war demobilization and consolidation that would result in a
relatively young and modern fleet. Then, as was the case in 1989, with no immediate naval
challenger on the horizon, and with the ships in service quite capable of meeting any potential
near- to mid-term threat, the urgency for designing an entirely new generation of combat ships
was quite low. And then, as was the case in 1989, the uncertainties over the precise direction of
future naval combat were quite high. All of these circumstances suggested that the most prudent
hedging strategy would be to continue to build second-generation carrier era ships and to modify
or adapt them for near-term combat requirements until the situation stabilized. After all, the first
true post-World War Il generation of ships did not appear until 15 years after the war’s end, and
numerous inter-era generation ships modified for missile age operations served effectively for
three decades after the Japanese surrender.

In other words, the clock for shifting to a new generation of surface combatants started running
in 1990, not 1975. In the immediate aftermath of the Cold War, naval planners could be
relatively confident that an entirely new generation of warships, designed for the new “post-war”
operational regime, need not be introduced for some 13-23 years after the end of the Cold War,
the exact timing depending on the evolution of naval threats and the material condition of the
fleet.

The subsequent path taken by the Navy was thus both historically and fiscally prudent. The final
second-generation carrier era combatant—the Arleigh Burke DDG—was to begin entering the
fleet in 1991. The Navy elected to continue building this “Cold War” design, and to modify its
subsequent flights to account for the shift in operational focus toward the littorals. For example,
the Burke's improved Flight IIA design, introduced into production in 1996/97 and first
commissioned in 2000, incorporated a radar modified for near-shore operations, a hull-mounted
mine-hunting sonar, a hanger capable of housing two medium helicopters, and a new 5-inch
naval gun designed to fire shells up to 63 nautical miles in support of land forces.**?

With regard to overal fleet size, the ultimate overall warfighting requirement for the Cold War
surface combatant fleet was for 137 battle force capable ships (CGs, DDGs, and DDs) and 101
non-battle force capable ships (FFs and FFGs), for a total force of 238 ships.*** By the time the
Cold War ended in 1989, the Navy’s Total Ship Battle Force included approximately 200 surface
combatants, consisting of a heterogeneous mix of first- and second-generation carrier era ships
carrying a multitude of varying propulsion systems, combat systems, and weapons systems and
launchers.** From 1989 on, as the Navy demobilized along with the other Services, the surface

138 polmar, Ships and Aircraft of the USFleet, 17" edition, pp. 143-44.
134 Polmar, Ships and Aircraft of the USFleet, 13" edition, p. 110 and 160.

135 polmar, Ships and Aircraft of the USFleet, 17" edition, Appendix A, “Navy Force Levels, 1945-2000.”
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combatant component of the 600-ship Cold War Navy was reduced along with all other TSBF
components, ultimately toward atarget of some 116 surface combatants.**

While many naval officers bemoaned the reduction in fleet numbers, a very salutary effect of this
drawdown was that fleet planners were able to discard older, less capable ships. With the
retirement of the last first-generation carrier era ships in 2000, the surface combatant fleet
consisted of 27 Ticonderoga CGs (all but five equipped with VLS), 24 VLS-equipped Spruance
destroyers, 28 Flight | and Il Burke DDGs (all VLS-equipped), and 36 Perry FFGs.™*’ The
overall fleet condition was unprecedented. Not only was the fleet composed of a single
generation of combatants—with all of the training and maintenance benefits attendant thereto—
but the oldest combatant in the fleet had been in service for just 25 years. Indeed, by 2000 the
average age of Navy surface combatants was approximately that of the average age of the
Department of the Navy’s tactical aircraft fleet.’®

Given these happy circumstances, one could argue that naval planners should simply have
continued production of Burkes until more of the uncertainties over future naval combat resolved
themselves. After all, throughout the 1990s and into the new century, the Navy’s leadership
freely acknowledged the TSBF was without peer, and that it continued to overmatch likely near-
and mid-term naval challenges.™*® However, the Navy could not wait to start the move toward
the next generation of combatants indefinitely. Regardless of the relative young age of the fleet
and how future threats might actually evolve, it was undeniable that second-generation carrier
era ships were optimized for open-ocean, and not littoral, naval combat. For example, the
navigational minimum draft for second-generation battle force capable ships was 31 feet.'** One
would expect afleet designed to fight closer to shore to have shallower drafts.

Moreover, the Navy was anxious to introduce a new propulsion system into fleet service. Recall
that the carrier era’'s second-generation combatants all had variations of the same basic gas
turbine propulsion system, giving them a marked performance and cost advantage over the
previous generation’s mixed steam and nuclear propulsion plants. However, in September 1988,
then-Chief of Naval Operations Carlisle Trost said “I am declaring that integrated electric drive,

1% illiam S. Cohen, Secretary Of Defense, The Report of the 1997 Quadrennial Defense Review (Washington, DC:
Office of the secretary of Defense, May 1997), found at http://www.defenselink.mil/pubs/gdr/sec5.html.

137 For a comparison of this fleet with that of the 1989 fleet, see Work, The Challenge of Maritime Transformation:
Is Bigger Better?

138 Congressional Budget Office, The Long-Term Implications of Current Defense Plans (Washington, DC:
Congressional Budget Office, January 2003), pp. 60-64.

139 See for example, the comments of Vice Admiral Dennis McGinn, in testimony before the House Armed Services
Committee in February 2001. From a transcript provided to the author by the Department of the Navy, Office of
Legidative Affairs.

140 The navigational drafts of the Ticonderoga CG, Burke DDG, and Spruance DD are 33, 31, and 32 feet
respectively. The navigational draft of the non-battle force capable Perry FFG is 26 feet. From the Naval Vessel
Registry, found at http://www.nvr.navy.mil/nvrships.
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with its associated cluster of technologies, will be the method of propulsion for the next class of
surface battle combatants...”

The move toward electric drive promised to be “the most decisive new engineering venture for
the ship-driving Navy in years.”** Gas turbine or other engines drive a long propeller shaft to
propel a ship through the water. As a result, the engines have to be connected to the shaft, and
must be positioned near the bottom of the ship close to its stern. In contrast, the main power plant
on an electric drive ship generates electricity, which can then be transferred through an
integrated power system to distant motors that drive the ship’s propellers. As aresult, integrated
electrical power plants can be located throughout the ship—distributed in such a way as to
increase overall ship survivability—and electric motors and propellers can be housed either
within the ship’s hull or in external “pods.”** In addition to offering fuel savings, integrated
electrical power systems can also immediately shunt power to other ship systems, such as
electrically powered sensors or even weapons systems, upon demand. This opened the door for
more (motic and potentially more revolutionary shipboard weapons like electromagnetic guns or
lasers.

Despite the undeniable promise of electric drive, the technological maturity of its “associated
cluster of technologies’ in the late 1980s did not support Admiral Trost’s then-enthusiastic
embrace of the new system. However, one consequence of foregoing a quick move to a new
generation of post-Cold War surface combatants was that the Navy gained additional time to
address the technological risks associated with electric drive and integrated power systems. By
the late 1990s, the Navy concluded that these technological risks had been reduced to the point
that electric drive could, and should, be adopted in fleet service. The Navy thus determined that
it would introduce integrated electric drive into its next generation of surface combatants, and it
became increasingly anxious to make the move.'*

Finally, the most glaring problem associated with the carrier era’'s second-generation of ships
was the large size of their crews. The Soruance DDs, Ticonderoga CGs, and Burke DDGs—the
first two designed during an age of conscription and all before major advances in ship
automation—nhad crews of well over 300 officers and Sailors, making their operation and support
(0&S) costs quite high. Although the Navy instituted programs to reduce the crew sizes on these

141 Ed Walsh, “DD(X) Pushed Electric Machinery,” in Naval Systems, Proceedings, November 2002, p. 88.
142 Walsh, “DD(X) Pushed Electric Machinery,” p. 88.

143 gsandra 1. Erwin, “Novel Ship Hull Forms Still a ‘Tough Sell’,” National Defense, July 2001, found at
http://www.nati onal defensemagazine.org/article.cfm?d=538, pp. 2-3.

144 James D, Hessman, “Nanotechnology, the All-Electric Ship and Future Warriors,” Sea Power, December 2003,
p. 14. See also Christopher J. Castelli, “Navy Envisions Surface Combatants With Powerful Laser Guns,” Inside the
Navy, December 9, 2002, p. 1, and Lieutenant Commander David Allan Adams, USN, “Naval Rail Guns Are
Revolutionary,” Proceedings, February 2003, pp. 34-37. Hunter Keeter, “Lasers, Raill Guns Could Be Ready for
DD(X) by 2010,” Defense Daily, April 16, 2003, p. 9.

145 Walsh, “DD(X) Pushed Electric Machinery,” p. 88.
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“legacy” ships, the Navy concluded that new ship designs were needed to accrue the greatest
possible personnel savings.**® Only in this way could the Navy exploit the full advantages of
smaller future average crew sizes. reduced fleet recruiting requirements; lower at-sea re-supply
demands, and fewer personnel placed at risk in combat operations.**’ Delaying the move toward
minimally crewed combatants would become increasingly burdensome on fleet operating
expenses over time.**®

As aresult of these foregoing considerations, the Navy decided it would end the production of
second-generation carrier era surface combatants sometime in the first decade of the 21% century,
and introduce the first of a new generation of combatants into fleet service around 2010. Seen
through the lens of history, the Navy's patience can be better appreciated: 2010 would be 35
years after second-generation carrier era combatants were introduced, and some 21 years after
the end of the Cold War. This would be the longest interval between surface combatant
generational shifts in the Navy’s history, rivaled only by that of the interval between inter-era
generation combatants and first-generation carrier era ships. In that instance, the interval between
radically new ships designs was 24 years, and the delay after the end of the Second World War
was 15 years.

However, this patience had its consequences, chief among them the removal of much further
margin for delaying the introduction of the next generation’s new ships. As naval analyst
Norman Polmar noted, the current generation of combatants “has reached the end of its
survivability...it can’t be expanded any more or improved any more.”** With this in mind, the
Navy needed to gart pursuing the design or designs for its next generation combatants if it was
to avoid a ship production gap as the Burke DDG class reached the end of its production run at
the turn of the century.

The requirement to avoid a combatant production gap was by no means trivial. A large gap
between the production runs of Burkes and the next generation of warships would cause serious
perturbations in the shipbuilding industry, particularly in its design and construction teams. The
art of building large, complex, multi-mission warships is a skill possessed by relatively few
nations. Indeed, beyond those in the United States, most shipyards capable of building such ships
are found in alied countries™® Maintaining this expertise both dissuades would-be naval

146 See for example David Brown, “ Surface Warfare Director Focuses on Better Use of Sailors, Technology,” Navy
Times, June 20, 2003.

147 “Reduce the Manpower—Don’t Increase the Risks,” Jane’s Navy International, September 2000. See also
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Total Ownership Costs (Washington, DC: Government Accounting Office, June 2003).
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Squeeze Funds,” Defense News, October 14-20, 2002, p. 3.

149 Renae Merle, “Northrop Wins Navy Contract,” Washington Post, April 30, 2002, p. 1.

130 A D. Baker, 111, “Naval Technology at the Beginning of the 21¥ Century,” The Year in Defense 2001 (Tampa,
FL: Government Service Group, 2001), p. 172.
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competitors from building ships capable of challenging the US Navy on the open ocean and
provides a strategic hedge against the emergence of a first class naval opponent. Maintaining the
shipbuilding base is thus a vital strategic investment that is well worth making.

Therefore, even as the average age of its surface combatant fleet was dropping as a result of the
post-Cold War demobilization—giving the impression that the fleet was relatively modern—
practical strategic, operational, and design considerations compelled the Navy to start its move
toward a new generation of surface combatants in the mid-1990s. Accordingly, the Twenty-first
Century Surface Combatant (SC-21) Mission Need Statement—the Navy’ s formal notification to
the Office of the Secretary of Defense that it intended to pursue a new generation of surface
combatants—was approved by the Joint Requirements Oversight Council (JROC) in September
1994."' Soon thereafter, on January 18, 1995, the Defense Acquisition Board (DAB) gave
approval to Milestone 0 for SC-21 Acquisition Phase O (Concept Exploration and Definition),
and provided written guidance for the Cost and Operational Effectiveness Analysis (COEA)
required for Milestone | review and approval.**?

OSD directed that the COEA use the 9,000-ton Flight 11A Burke DDG as its cost and analysis
baseline. It highlighted three “mod-repeat” designs of ships then in production, including
variants of the Flight IIA DDG-51, variants of the 24,000-ton LPD-17 (a large amphibious ship
then being designed), and variants of the 40,000-ton LHD (a large amphibious ship designed to
carry helicopters and short take-off/vertical landing jet aircraft). New ship concepts were to
include “the most advanced multi-mission ship capable of being designed and built by 2010;” a
multi-mission ship more affordable that the Burke; “tailored capability” ships with high
capability in one or two warfare areas, and a family of combatant ships with a single hull design
with common machinery and engineering systems capable of carrying configurable combat
systems.*®® This final bit of guidance was based on the successful experience of sharing a single
hull among different ship types in second-generation carrier era ships.

Note, however, that this OSD guidance, undoubtedly prepared with substantial input from the
Navy, heavily favored combatants that were either the same size as second-generation carrier era
battle force capable ships or larger. All explicitly listed analytical excursions were greater than
9,000 tons. And if the SC-21 “family” was to have a single (not scalable) hull form capable of
carrying out all possible missions, smaller combatants were implicitly excluded, since a small
hull would never be capable of performing all required missions, such as volume land attack,

131 See SC-21—21% Century Surface Combatant, at http:/www.gl obal secuirty.org/military/systems/ships/sc-21.htm.
An unclassified version of the SC-21 Mission Need Statement can be found at http://www.fas.org/man/dod-
101/sys/ship/docs/mns _sc21.htm.

152 90.21—21% Century Surface Combatant, and The Surface Combatant for the 21 Century: Milestone | COEA
Guidance can be found at http://www.fas.org/man/dod-101/sys/ship/docs/admi.htm.

153 qurface Combatant for the 21% Century: Milestone | COEA Guidance.
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extended range air defense, or the emerging requirement for theater and national ballistic missile
defense.>*

The decision to pursue a larger surface combatant marked a sharp turn in the evolutionary
pathway of carrier era warships. As has been discussed, prior to the SC-21, the surface
combatant fleet had been evolving toward a homogenous blend of intermediate size multi-
mission combatants. The SC-21 promised to re-introduce much larger combatants into the fleet’s
operational architecture. The requirement for these larger combatants was dictated, to a large
degree, because of the expected “littoral warfare threat environment,” which would demand a
ship with a “nearly ‘puncture proof’ self-defense capability” and a “highly survivable total ship
design” that allowed the ship to “fight hurt and survive.”*> In other words, staying power was to
be a critical design requirement for the new ship, a characteristic often associated with larger,
armored warships.

With OSD’ s approval of its request to move forward with the next generation of combatants, the
Navy began to study the design alternatives. With its COEA expected to be complete in 1997,
the Navy seemingly moved ever farther down the road toward its next generation of surface
combatants. However, the road was to prove much more bumpy than expected.

CONVERGENCE: THE FUSE IS LIT

In 1998, the movement toward a distributed networked battle fleet; the Navy’'s shift of
operational focus into littoral waters; and its plans for its next generation surface combatant all
converged, setting the stage for a contentious debate that till reverberates within the US Navy
today. At the center of the debate was whether or not small combatants should become part of
the Navy’s future TSBF. But when viewed within the context of these three powerful forces, the
argument over small combatants is best seen as an important component argument within a more
portentous debate over the correct future battle fleet model and its associated fleet operational
architecture.

The proximate cause for the debate was the explosive combination of three catalysts. The first
was the aforementioned COEA guidance that both explicitly and implicitly favored combatants
that were the same size as the carrier era’ s second-generation of combatants, or larger.

The second catalyst was the 1997 QDR, mandated by the Congress and conducted by the second
Clinton Administration. The 1997 QDR set the floor for the Navy's post-Cold War
demobilization at approximately 300 ships, including 12 carriers (11 active, one reserve) and a
surface combatant fleet of 116 ships.>® For a Navy that had invested great effort during the
1990s trying to arrest the decline in fleet numbers in general, and in aircraft carriersin particular,

%% Friedman, O’ Brasky, and Tangredi, “ Globalization and Surface Warfare,” pp. 379-80.
%% Unclassified Mission Need Statement for a 21% Century Surface Combatant.

136 Cohen, Report of the 1997 Quadrennial Defense Review.
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the establishment of firm fleet ship targets was most welcome. Significantly, however, the
review stood mute on the makeup of the 116 surface combatants. The surface fleet was defined
first and foremost by a simple number. In other words, in the eyes of the review (and by
inference, the Office of the Secretary of Defense), all surface combatants—regardless of size,
shape, displacement, armament, or crew size—were equal.

The combination of the COEA’s large-ship preference and a platform-based rather than
capabilities-based fleet target defined a clear incentive structure for fleet planners, and initiated
the first stage reaction. Not unreasonably, the Navy's leadership concluded that it should
endeavor to retain and maintain the largest, most capable 116 surface ships possible within
expected budget ceilings. And not surprisingly, then, the results of the Navy’s COEA showed
that the most cost-effective option for the next generation of surface combatants was to pursue a
family of battle force capable ships with a “a single hull design and common [hull machinery and
systems] which is configured for adaptability to alternative mission or combat System
capabilities’ (emphasis added).™’

In January 1998, the DD-21—the first planned member of the SC-21 family of ships, achieved
Milestone | when Dr. Jacque Gansler, Undersecretary of Defense for Acquisition and
Technology, signed the Acquisition Decision Memorandum from the program.**® Unlike
previous carrier era destroyers and guided missile destroyers that were designed primarily to
protect aircraft carriers from attack, the DD-21 would be a multi-mission ship designed primarily
to support joint forces ashore, and be optimized for land attack. Because the DD-21 would, by
necessity, need to venture close to contested shores, its design characteristics was to include
“submarine-like survivability” with a “significantly reduced radar signature” and the “most
advanced undersea combat system ever installed on a surface combatant” **>—all in a ship with a
projected average construction cost of only $750 million.*®® The DD-21 would be followed by a
“full capability” CG-21 around 2020, as the Ticonderoga-class CGs reached the end of their
projected 35-year service lives.'®*

As aresult of Dr. Gansler’s decision, the Navy released the formal solicitation for the DD-21
“land attack destroyer for the 21% century” on March 24, 1998. At the same time, the Maritime

37 Seott C. Truver, “Team Effort,” Jane's Defence Weekly, April 9, 2003, p. 27, and .Surface Combatant for the 21%
Century: Milestone | COEA Guidance.
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159 Admiral Jay Johnson, “DD-21: A New Way of Doing Business” All Hands, January 1998, found &
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Fire Support Demonstrator project, the last vestige of Admiral Boorda's Arsenal Ship concept,
was incorporated into the DD-21 program.®?

Simultaneously, the Navy announced its shipbuilding plans designed to maintain the surface
combatant force structure at 116 ships. The Navy planned to halt production of the Burke DDGs
after 57 ships, and to shift over production to the DD-21 in FY 2004, with the first ship to be
delivered in FY 2008. With the 27 Ticonderoga class cruisers in fleet service, this meant the
planned 21% century “New Navy” would include 84 AEGIS combatants optimized for defense of
the carriers, and 32 DD-21s optimized for operations in the littorals.*®® Thought about the size of
the DD-21 class was that basic. It rested more on overall fleet target of 116 ships and simple
deductive mathematical reasoning and less on deep analysis.

In short, the result of the OSD-approved TSBF incentive structure was a future surface
combatant fleet that would be made up of 116 intermediate and large multi-mission combatants.
In response to the shift in operational focus from open ocean sea control toward littoral combat,
the carrier era's protection of shipping component of the surface combatant fleet would be
replaced by a “protection of joint land forces’ component, embodied in the large land attack DD-
21.

I mportantly, however, while the first class of the new generation of surface combatants would
have improved networking capabilities, be designed for littoral operations, and be capable of
“independent forward presence,” *** it would still operate within the conceptual framework of the
carrier era. All Navy planning documents continued to depict the carrier as the fleet’s capital
ship, and continued to show twelve or more carrier battle groups as the key task groupingsin the
fleet’s future operational architecture.

Then, in 1998, just as the Navy began to solidify its plans for its future TSBF and its associated
fleet operational architecture, the last and most combustible catalyst was added to the mix. In
July of that year, Vice Admiral Arthur Cebrowski assumed command at the Naval War College.
In addition to being responsible for the Navy’s premier learning institution, he simultaneously
assumed oversight over the new Navy Warfare Development Command. The NWDC, created
partially in response to charges that the Navy was being slow to respond to emerging 21% century
naval challenges, was to be responsible for the development of future operational concepts, fleet
characteristics, and alternative operational architectures.'®®

162 pp-21 Zumwalt—Program.
163 DD-21 Zumwalt—Program. See also DD-21 Zumwalt at www.fas.org.
164 Unclassified Mission Need Statement for a 21% Century Surface Combatant.

15 Maryann Lawlor, “Navy Plots Innovative Course” SIGNAL Magazine, December 2000, found &
http://www.us.net/signal/Archive/Dec00/navy-dec.html. The NWDC grew out of the Naval Doctrine Command,
established in March 1993. See Rear Admiral Frederick L. Lewis, USN, “Naval Doctrine Command,” Joint Forces
Quarterly, Autumn 1993, pp. 113-116.

42


http://www.fas.org
http://www.us.net/signal/Archive/Dec00/navy-dec.html

Admiral Cebrowski had an advanced appreciation and view of the ramifications of Information
Age technologies and processes on military operations in general, and on battle fleet operations
in particular. He was an ardent proponent of network centric warfare, and he believed its
ramifications were so profound that it defined an “entirely new theory of war.” As a result, he
felt an obligation to use the “bully pulpit” of the NWC and the newly created NWDC to espouse
these views, and loudly. He was determined to prod a naval officer corpsthat he considered to be
mired in an Industrial Age mindset toward a new battle fleet designed specifically for network
centric warfare. %

By assigning a deft, determined, and headstrong three-star admiral to a billet ostensibly tasked
with defining the operational concepts and characteristics of the future fleet—and one
unshackled by the constraints of operating on the Chief of Naval Operations Washington-based
staff (OPNAV) or under the guiding influence of a senior operational commander—the Navy
unwittingly had added the final ingredient for a vigorous internal debate about its next generation
of combatants—carried out in the public's eye—that turned out to be both unwanted and
unwelcome, but entirely necessary.

166 Seott C. Truver, “The BIG Question,” Jane's Defence Weekly, April 24, 2002, p. 24.
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I1l. THE “B1G BANG” THEORY: GO SMALL OR GO
HOME

A NEwW BATTLE FLEET ERA?

During his first six months as head of the Naval War College and Navy Warfare Development
Command, Vice Admiral Cebrowski began to pursue and further develop his agenda for a
network centric “Navy After Next.” Toward this end, his agenda was based on five key points.

First and foremost, Admiral Cebrowski believed that dense networks of sensors—which
gathered, collated, and interpreted information faster than any Industrial Age enemy could ever
hope to—would give future US forces a key advantage in the information domain. If properly
exploited, this advantage could be translated into a high “speed of command,” which would
allow US forces to act on information faster than the enemy and to concentrate effects rather than
just fires. The concentration of well-conceived effects would help to “lock out” enemy strategies
before they could fully develop, and thereby give US forces a decisive edge in combat.*®’ In this
new sensor dominated regime, the future was thus “no longer about weapons reach...It [was]
about total systems reach, which is dependent upon sensor reach.” **®® Therefore, he believed that
the battle fleet needed to be “re-balanced” for the Information Age.*®

Second, in line with his thinking that building robust networks should be the central organizing
principle of future fleet design, he believed that the fleet’s sensing and offensive and defensive
power fighting power should be distributed across many platforms—manned and unmanned
platforms and systems of varying degrees of size and power, as well as numerous remote off-
board sensors and weapons.*”® By directly and indirectly linking these different platforms and
systems together, future naval forces would see improvements in the basic functions of sensing;
data transport; netting; information fusion and pattern recognition; interpretation, cognition and
decision; and influence. These improvements would, in turn, enable the future fleet to fight as a
broadly distributed, integrated, and cohesive battle network.*”* Thinking of the fleet in terms of

67 Ronald O'Rourke, Navy Network-Centric Warfare Concept: Key Programs and Issues for Congress
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one concentrated battle line or 12 carrier battle groups was no longer appropriate. Alone, these
first two ideas strongly argued that the carrier era was over and that the fleet was about to pass
into an entirely new era, characterized by a dramatically different battle fleet architecture.

Third, Admiral Cebrowski appreciated more than most officers the profound implications of the
passing of the sea control century. The Navy’'s new operational focus was in littoral waters, and
its key operational requirement was clear: to ensure the guaranteed safe delivery of goods and
services ashore during joint campaigns.*’? However, he astutely recognized that this mission did
not sound as attractive or as meaningful as sea control to most naval officers, and he couched the
mission in different terms. He therefore argued that the future fleet had to be designed, first and
foremogt, to create and maintain joint access in shallower littoral waters anytime, anywhere. The
Navy was to be the Nation’s 21% century “assured access’ force. It had to dominate the littoral
operational domain as thoroughly as it had the open ocean domain in the Cold War or future
power projection operations would fail.”® This was an argument that all Navy officers could—
and did—embrace.*"™

Fourth, because Admiral Cebrowski believed that the power of future fleet battle networks would
increase as the fleet's sensing and defensive and offensive firepower was more widely
distributed, he explicitly rejected the idea of constraining the Navy’s future distributed network
to a relatively small, fixed number of platforms. “Numbers count, they count a lot, and they
always counted” he was fond of saying.>”> Admiral Cebrowski thus argued that the Navy’s future
distributed fleet battle network should be intelligently designed to spread the fleet’s combat
power over the largest number of inter-connected platforms and systems possible within an
overall budget ceiling. In other words, the number of shipsin the TSBF could (and should) go up
if some ships could be made smaller and cheaper and if the force achieved advantage by doing
s0. Thiswas a critical point for Admiral Cebrowski, and one that bears constant repeating: in a
fleet battle network designed for Information Age warfare, the distribution of networked combat
power across platforms mattered more than the unit power of any given individual platform.*

172 Derived from Hughes, Fleet Tactics and Coastal Combat, pp. 9-11.
173 \Vice Admiral Cebrowski, Current Strategy Forum, Naval War College, June 1999.
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And finally, in line with his thinking about “speed of command,” Admiral Cebrowski believed
that the key design principle for all battle network platforms, especially those designed to
guarantee delivery of goods and services in dangerous littoral waters, should be high speed. High
speed—rphysical platform speed, speed of operations, and “speed of effect”—would allow fleet
commanders to rapidly reconfigure littoral battle networks in order to lock out enemy anti-access
and area-denial strategies. While the Admiral also talked appreciatively about maneuverability
and stedlth, it seems clear that speed was, to him, the first among network and platform
attributes. It also seems clear that this emphasis was heavily influenced by a life of operational
experiences in naval tactical aviation, where the widely accepted mantrais “speed islife.” "’

In other words, just as the Navy had achieved a stable surface combatant force structure target
and future fleet operational architecture, and was shepherding the carrier era’s third generation
DD-21 land attack destroyer toward production, the senior admiral in the Navy tasked with
thinking about the “Navy after next” was loudly proclaiming the end of the sea control century
and the carrier era. Moreover, he was beginning to explicitly outline the defining, desirable
characteristics of a new battle fleet architecture based on distributed battle networks—
characteristics that in large measure suggested a fleet quite unlike that being pursued by the
Navy’s corporate leadership.

Admiral Cebrowski’s vision was a powerful one that cogently explained the broad implications
of two of the three movements covered earlier. Unquestionably, this vision was worthy of serious
reflection and discussion within the Navy.'”® But it was Cebrowski’s ideas about how the
capabilities of the fleet should spread across a range of platforms that got the most attention, and
they triggered a debate that moved quickly from the strategic and operational issues of battle
fleet models and operational architectures to tactical questions about ship design.”

Perhaps this was Admiral Cebrowski’'s intent. After all, nothing would get surface warfare
officers more involved in a debate than a discussion about the ships they were to command in
battle. In any event, it was not until the admiral’ s views started to be reflected in conceptual ship
designs that the sparks really began to fly, causing an “explosion” of heated debate that was to
last for two years.

7 For example, see Admiral Cebrowski’s comments on high speed forces, in “Champion of a‘New American Way
of War’,” Sea Power, June 2003, and in “Cebrowski Sketches the face of Transformation,” on the American Forces
Information Service, found at http://www.defensalink.mil/news/Dec2003/n12292003 200312291.html.

78 Interestingly, there seems to have been very little internal Navy debate over Admiral Cebrowski’s broader
assertions about the benefits of network centric warfare. For critics of the concept, see David Hughes, “*New
Orthodoxy’ Under Fire,” Aviation Week and Sace Technology, September 29, 2003. For a more thorough rebuttal
of network centric warfare and achieving “information dominance,” see Lieutenant Colone H.R. McMaster,
“Cracks in the Foundation: Defense Transformation and the Underlying Assumption of Dominant Knowledge in
Future War,” an undated monograph.

1 This was highly unfortunate. As Sam J. Tangredi points out, these strategic-level questions are far more
important than the tactical-level questions about LCS design, seakeeping, range, and firepower. See Captain Sam J.
Tangredi, “Rebalancing the Fleet: Round 2,” Proceedings, May 2003, p. 36.

a7


http://www.defenselink.mil/news/Dec2003/n12292003_200312291.html

1999: ENTER STREETFIGHTER

The debate over small combatants actually began with both sides in violent agreement. For a
Navy always focused on the number of ships in the Total Ship Battle Force, and buffeted by
nearly a decade of fleet downsizing, Admiral Cebrowski’s call for a larger “fleet” was at first
warmly embraced, even if the underlying logic behind the call was imperfectly understood. On
February 24, 1999, Admiral Donald Pilling, Vice Chief of Naval Operations, endorsed Admiral
Cebrowski’s ideas by speaking approvingly of large numbers of small, fast, modular littoral
combatants, which he referred to as “Sreetfighters.”*® And later, on June 15, 1999, CNO
Johnson embraced the tenets of network centric warfare, spoke of the need for “speed and
access’ in the littorals, and opined that the “asymmetric threat” in the littorals would drive the
Navy toward a larger fleet.*®*

It is important to note here that even when pressed in public, Vice Admiral Cebrowski never
endorsed the notion that the Streetfighter concept was exclusively bound to a small combatant.
He believed the fleet’s sensing and offensive and defensive capabilities should be distributed
across a range of platforms. surface combatants both large and small; submarines; aircraft, and
unmanned systems. He aways spoke of Sreetfighter in terms of “distributed combat
capabilities,” not solely in terms of a small combatant. However, as will be seen, the term
Streetfighter was to rapidly become synonymous with small combatants, which was to help take
the debate over future fleet architectures in an unfortunate direction.*®?

In the summer of 1999, Admiral Cebrowski directed that the broader Streetfighter concept be
explored in the Science and Technology cell supporting the Navy’s premier Global War Game
held each summer at the Naval War College. The goals of this offshoot effort (separate from the
main game) were “to identify the needs and capabilities to assure access, to look at the value of
numbers in a littoral counter-A2/AD fight, and to determine areas for follow-on analysis.”**
During this effort, two small combatant options were examined: a small “stealthy” warship that
carried a 160-ton modular payload that could be re-configured so that the ship could serve as
either a littoral anti-submarine platform or a littoral mine warfare ship, but not both at the same
time; and a logistics variant with a 400-ton payload that served as a remote missile magazine for
theater air and missile defense and worked in support of the Marine Corps operational maneuver
from the sea concept.’® Both designs were congruent with the Navy's future mission of

180 Myth has it that Admiral Cebrowski coined the term “Streetfighter.” At least in public discussions, that was not
true. Admiral Pilling was the first to use the term. In Streetfighter and Sreetfighter: Background and Issues. The
former was a point paper and the latter a PowerPoint briefing prepared by the Navy Warfare Development
Command in late 2001; both outlined the early development of the Streetfighter concept. They were provided to the
author by Commander Al Elkins, USN, Action Officer at the NWDC throughout the Streetfighter debates.

181 Navy Warfare Devel opment Command, Streetfighter: Background and | ssues.

82 Email to the author from Professor Thomas Mahnken, Professor at the Naval War College throughout the
Streetfighter debates.

183 Navy Warfare Devel opment Command, Streetfighter: Background and | ssues.

182 Navy Warfare Devel opment Command, Streetfighter: Background and Issues, and Navy Warfare Devel opment
Command, Streetfighter.
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guaranteed delivery of goods and services across the littorals, and with Admiral Cebrowski’s
belief that fleet fighting power should be distributed across arange of platforms.

The aforementioned emphasis put on payload is critical. A general rule of thumb isthat a ship’s
mission payload consumes about 10-15 percent of its total displacement.*®® Ships with 160 and
400 ton payloads thus suggested ships that ranged between 1,600 to 2,700 tons—hardly tiny
vessels. However, Admiral Cebrowski talked repeatedly in public about trying to exploit
technology to get the “payload fraction” of future ships to 40 percent of their displacements.
Possibly as aresult, after both the 1999 and 2000 Global War Games it was reported that the first
conceptual Streetfighters were small 400-ton displacement vessels with a 160-ton payload, a
proposition for which Admiral Cebrowski and the NWDC were severely chided by naval
engineers and surface warfare officers,'®

A review of the public record makes clear that Admiral Cebrowski did believe that raising a
ship’s payload fraction to 40 percent was both desirable and achievable over time if new design
approaches were pursued. However, it is also quite clear that the action officers actually
developing the concept concerned themselves first with what the small combatant could bring to
the fight, not the size of the ship. As the combatant designs associated with Streetfighter evolved
and as naval architects worked with NWDC to refine these designs, the notional size of the
“Sreetfighter 160s’ and the “Sreetfighter 400s’ gradually grew in overall size even as their
payloads remained constant.*®’

After the game, and aided by the broadcasting of the concept by an intrigued press, the “buzz”
about small Streetfighter combatants percolated throughout the surface warfare community.
Understandably, some officers worried that the smaller ship might compete directly with larger
DD-21 for scarce shipbuilding funds. In a general sense their concerns were justified. If the
Navy's budget remained stable, and the Navy tried to distribute battle network combat
capabilities across the widest number of network platforms, then small combatants would
compete with larger combatants for a piece of the budget share. Of course, the same was true for
any Navy platform that might function as a network “node’—be they submarines, patrol aircraft,
unmanned systems, or other future platforms.

However, surface warfare officers instinctively honor any potential threat to their ship, and as
has been discussed there were many practical reasons why movement toward the next generation
of surface combatants should not be side-tracked or delayed. As aresult, their reaction was both
immediate and pointed. During an October 1999 Defense Writer's Group breakfast, Vice

185 Commander Stephen H. Kelley, USN, “Small Ships and Future Missions,” Proceedings, September 2002, pp. 42-
44,

186 K elley, “Small Shipsand Future Missions,” pp. 42-44.

187 For example, by Global 2001, the “ Streetfighter 400" had grown in size to 3,500-4,000 tons, the approximate size
of a Perry class guided missile frigate. The author isindebted to Commander Al Elkins, USN, Action Officer at the
Navy Warfare Devel opment Command, for emphasizing this point.
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Admiral Daniel Murphy, then-Commander of the 6" Fleet and a former Director of Surface
Warfare on the OPNAYV staff, said—on the record—that Streetfighter:

...(was) a wild idea... There is nothing behind it. There is no analysis.
You know, [Vice Admiral Cebrowski] dreamed up a bumper sticker, but
in fact what he is talking about, to go into the littorals to get in a tough
situation, to fight your way through and deliver power is exactly what we
are doing [with DD-21].*

Moreover, while he generally endorsed the idea of distributed fleet firepower, Vice Admiral
Murphy went on to explicitly reject the idea that the carrier era was ending. He believed that
carrier battle groups were the only way to meet the power projection objectives of the Navy and
of the regional combatant commanders for “at least” the next ten years. He went on to argue that
the Navy’ s 12-ship carrier force needed to increase by three ships, since only a force of 15 carrier
battle groups could hope to maintain continuous carrier presence in the Mediterranean, the
Persian Gulf, and the Western Pacific. To support an expanded carrier-centric navy, a fleet size
of some 450 ships would be needed. In other words, while he agreed with Admiral Cebrowski
that the fleet was too small, he believed the expansion should be in carriers and large, multi-
mission ships like the DD-21, and not in small combatants.**

This type of blunt and public criticism of a fellow three-star was unusual, to say the least. It
indicates, in no small way, the degree to which the surface combatant community had trouble
understanding, much less agreeing, with Admiral Cebrowski’ s envisioned future. It also indicates
the degree to which the surface warfare community perceived the threat that Streetfighter might
pose to the DD-21. However, while Admiral Cebrowski laconically noted that the debate had
gotten personal rather fast, it is clear he was unfazed.*®® He had sought a broader debate over the
Navy's future direction, and he had gotten one. His response was to further engage the officer
corps—and the external public—to explain how both DD-21 and Streetfighter would
complement each other in a distributed fleet battle network.

COMBATING FLEET RISK AVERSION

In early November 1999, during a speech at the Expeditionary Warfare Conference, Admiral
Cebrowski argued that the Navy, like all of the armed services, was becoming “risk adverse” in
general, and “risk deterred” in particular. As a result, the US military was becoming
“increasingly limited” in terms of battlefield access. As examples, Cebrowski described the B-2
bomber as “an absolutely marvelous machine that has no access in daytime,” and declared the
tactical aviation fleet “had no access below 15,000 feet.” He then went on to say, “There are

188 «“Murphy Slams ‘ Streetfighter,” Navy Distances Itself from Comments,” Inside the Navy, October 18, 1999, p. 3.
18 Hunter Keeter, “Murphy: * Streetfighter’ Concept Unsound,” Defense Daily, October 15, 1999, p. 5.

190 Cebrowski, quoted in Greg Jaffe, in “Debate Surrounding Small Ship Poses Fundamental Questions for US
Navy,” Wall Street Journal, July 11, 2001. A copy of the article can be found at http:/interactive.wsj.com/
articles/ SB994801299373912580.htm.
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whole places we don't go because we are tactically unstable. We have to take measures that are
necessary to rebalance this.” %

With regard to the Navy, Admiral Cebrowski went out of his way to say that he liked the idea of
the large DD-21’ s robustness and survivability, saying he found the design concepts to be “very
powerful.”**? However, he went on to say that he worried that the Navy’s preference for putting
multi-mission capabilities on a dwindling number of ships—which he called an “Economy A”
force, bought according to “traditional Navy thinking”—would likely limit the Navy's access
and operational effectiveness in littoral waters should the Navy ever be confronted by a capable
anti-access or area-denial network. He therefore argued for an “Economy B” fleet of smaller
ships specifically designed to penetrate and fight in the littorals. He went on to say that the
Economy B fleet should cost approximately 10 percent as much as Economy A fleet, but
contribute 25 percent of the surface fleet’s total numbers.**?

At its core, this was a powerful, if nuanced, argument. Consistent with his thinking, Admiral
Cebrowski seemed not to be questioning the need for DD-21s—although he was implying that
the class production run might be less than the 32 ships called for in Navy plans since the price
for aNavy Economy B fleet would likely have to be taken out of its hide. Instead, he was simply
reiterating his belief that by holding the surface combatant fleet size to 116 ships, the Navy
risked crippling the fleet’s effectiveness in future littoral combat. By choosing a relatively small
number of ships as the key measure of fleet operational capability, the Navy would inevitably
drive toward a homogeneous force of large, multi-mission combatants that would limit the
distribution of Navy combat power, and therefore the maximum potential combat power of the
Navy’s future networked battle fleet. Admiral Cebrowski worried that the resulting TSBF would
be ill-suited to meet all of the myriad future challenges associated with littoral warfare. To make
this important point explicit, he openly challenged the results of the 1997 QDR, calling for a
surface combatant fleet of “about 225 vessels.” 1%

However, by couching his argument primarily in terms of risk aversion and battlefield access,
Admiral Cebrowski helped to mute this powerful point. When fighting an opposing enemy force,
what is often most relevant is not a platform’'s physical access to a particular portion of a
contested battlespace, but its weapons access to enemy targets. War is not intended to be fair;

191 K eeter, “Cebrowski: Today's Thinking Won't Do For Tomorrow’s Navy.”
192 K eeter, “Cebrowski: Today's Thinking Won't Do For Tomorrow’s Navy.”
193 K eeter, “Cebrowski: Today's Thinking Won't Do For Tomorrow’s Navy.”

194 K eeter, “Cebrowski: Today's Thinking Won't Do For Tomorrow’s Navy.” Although Cebrowski himself used a
number to describe fleet size at this forum, subsequent comments provide compelling evidence that he was using the
number only as a foil against the findings of the 1997 QDR and a fleet of 116 multi-mission combatants. For
example, in the December 9, 2002 edition of Transformation Trends, a periodic newdetter published by the Office
of Force Transformation, Arlington, VA, the admiral stated: “Y ou have to look at the number of nodes and how you
create nodes at different levels, with numbers of players on the net. This could be a ship, and it could be the
unmanned vehicles or unmanned weapons a ship launches. So, this notion of a fleet of X-size becomes tougher to
justify.”
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every good commander in history has sought to strike enemies from sanctuary or from beyond
the reach of their weapons. The B-2, operating from the “sanctuary” provided by stealth
technology and darkness, could strike Serb strategic targets with impunity; other weapons, such
as long-range cruise missiles, could strike these strategic targets during daylight hours. Tactical
aircraft, operating above 15,000 feet, could strike tactical throughout Kosovo without fear of
shoulder-launched missiles. These aircraft may have been able to strike targets more effectively
from below 15,000 feet, and their pilots certainly could and would have tried if ordered to do so.
However, would this have made any substantial different in the air campaign or to the outcome
of the war? Was the claimed condition of risk aversion in this instance due to the “tactical
instability” of the allied air forces, or due to other political and military judgments made at the
time?

Indeed, risk aversion would seem to be a circumstantial condition afflicting both political and
senior military leaders that is determined more by the likely political fallout of losses or failure
and the perceived the stakes of an operation, and less by the numbers or cost of friendly
platforms put at risk. The exception to this rule would be if the total number of platforms to be
placed at risk is relatively small, and their loss would have disproportionate effects on the
outcome of a war or operation. For example, during World War 1, both the British and German
navies had constructed battle lines consisting of arelatively few number of large, expensive, and
heavily protected capital ships (less than 25 apiece). Given the disproportionate results that
would have occurred if one navy or the other was to suffer a decisive defeat on the open sea,
both sides were reluctant to risk them in battle. As aresult, the inconclusive Battle of Jutland was
the only time the British and German battle lines engaged one another. However, a force of 116
powerful multi-mission surface combatants would likely alter risk calculations in a fundamental
way. Was it prudent to argue that every Administration, Combatant Commander, or task force
commander would reject an important national security objective because one, or two, or even
ten of these ships might be put out of action?

Also troubling was that the charge of risk aversion seemed to imply that there were no longer
any naval officers willing to utter words like, “Damn the torpedoes, full speed ahead.” This
hardly seems to be an argument one should make if trying to get the same group of officers to
embrace an alien and perhaps threatening new battle fleet model and operational architecture.

In any event, Admiral Cebrowski’s key point about distributing fleet fighting power across a
large number of ships and platforms was largely lost amid his comments about fleet risk
aversion. Moreover, his questioning of the wisdom about building a smaller number of large
multi-mission ships—whether originally intended or not—appeared on the surface to be an
indirect attack against the multi-mission DD-21. This was the story the press and many in the
naval officer corps picked up on, which helped to rapidly “lock in” the tenor of the debate into an
“eitlgg-or” argument between the Economy B force Sreetfighter and the Economy A force DD-
21,

%% The lead sentence for Hunter Keeter's previously referenced article was “The current emphasis of putting a
multi-mission capability on a dwindling number of surface combatants may not be the right recipe for structuring
future forces, according to a top admiral.” This theme was consistently put forward by those at the Naval War
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THEY ARE EXPENDABLE

The whole idea of risk averseness quickly turned in an even more unfortunate direction. In the
November 1999 issue of Proceedings, an influential naval professional journal, Admiral
Cebrowski co-authored an article with retired Navy Captain Wayne P. Hughes Jr. entitled
“Rebalancing the Fleet.” In it, both officers carefully laid out the rationale behind the need to
shift to a new battle fleet model based on distributed battle networks and composed of an
Economy A force of large multi-mission combatants as well as an Economy B force made up of
small, stealthy Streetfighter combatants.™*

However, in contrast to Admiral Cebrowski’'s more indirect arguments put forth at the
Expeditionary Warfare Conference, the article explicitly linked the condition of risk averseness
to the Navy's preference for large—and expensive—multi-mission combatants. Small
Sreetfighter combatants would allow future fleet commanders to operate more aggressively in
future naval battles since the smaller—and cheaper—combatants would “be expected to suffer
most of the combat losses in littoral warfare.” After all, “In that risky work, we must expect [the
small combatants] to suffer wounds, some of them fatal.”**” The not so subtle implication was
that Streetfighters would be expendable, and that the cost-effective exchange of these expendable
ships would help overcome the fleet’s aversion to losing its larger, more capable combatants, and
thereby help to guarantee access to the littorals.*®

The basis for this new argument rested on work championed by retired Captain Hughes, who was
the Chair of the Operations Research Department at the Naval Postgraduate School. The work
involved the development of a simple fleet-on-fleet missile salvo model that was first unveiled in
Hughes' superb book Fleet Tactics, published in 1986. The subsequent analysis that followed the
model’ s development led Hughes to make four important conclusions about fleet and combatant

design:**°

College. For example, Professor Thomas G. Mahnken, said “We' ve put all our eggs into a few, expensive baskets.”
See “New Sort of War, New Sort of Navy? at MarineLog.com, found at http://www.marind og.com/DOCS/
PRINT/mmiocfnavl.html.

1% \/ice Admiral A.K. Cebrowski, US Navy, and Captain Wayne P. Hughes, Jr., USN (Ret), “Rebalancing the
Fleet,” Proceedings, November 1999. This article can be found at http://www.usni.org/Proceedings/Articles99.

197 Cebrowski and Hughes, “ Rebalancing the Fleet.”

1% On civilian expert was quoted as saying “No one wants to say it outright, but Streetfighter is a synonym for
expendable. That sounds harsh, but war is harsh.” Michag Moran, “In the Navy, Size Does Matter,” found at
http://www.msnbc.com.news/ 546846.asp?0sp=n5b3, p. 4.

1% The four conclusions are drawn from Wayne P. Hughes, Jr., “A Salvo Model of Warships in Missile Combat
Used to Evaluate Their Staying Power,” a monograph prepared at the naval Postgraduate School, Monterey,
Cdlifornia, p. 1. They can aso be found in Hughes, Fleet Tactics and Coastal Combat.
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“Unstable’ tactical circumstances arise as the combat power of a force grows relative to
its survivability (where stable means “persistence of victory by the side with the greater

combat potential”);?*

Weak “staying power”—the inability of a ship or force to absorb hits and continue
fighting—is likely to be the root cause when tactical instability is observed,;

Staying power is the ship or force design element least affected by the particulars of a
battle, including poor tactics; and

Numerical superiority is the force attribute that is consistently most advantageous, since
even if one force's unit striking power, staying power, and defensive power are all twice
that of an opponent’s force, the opponent could achieve a “parity of outcome” if it had
twice as many units.

As is readily evident, Cebrowski and Hughes chose to pursue the implications of the model’s
second and fourth conclusions by focusing on the staying power of the network in an age of
violent missile exchanges. Large numbers of cheap, expendable ships that distributed the fleet’s
fighting power would both expand the power of the battle network and give it high staying
power, allowing it to absorb multiple missile salvos while still preserving its combat punch. As
Hughes later wrote, “ Sreetfighters must be designed to lose. If no risk or loss is contemplated,
they are a poor design concept because they forgo the economies of scale that are a prominent
advantage of Economy A warships.”?*

While this may have been a powerful analytical argument within the construct of a distributed
battle network, and may have had some merit in political or operational arguments about US
casualty averseness, it nevertheless viscerally repelled many in the very naval officer corps that
Cebrowski was trying to influence. It is thus now apparent that these arguments were more
counter-productive to Cebrowski’s powerful call for change than they were helpful.?®> And, in
fact, they made no substantive contributions to Cebrowski’s original and most evocative five
points. If Cebrowski and Hughes had kept the officer corps focused on debating the proper battle
network mix of large and small combatants rather than trying to convince officers that they

20 A concise discussion of “tactical instability” can also be found in Richard Arthur, “Streetfighter is a Viable
Response,” Proceedings, January 2002, pp. 76-77.

201 Captain Wayne P. Hughes, Jr., USN (Ret.), “22 Questions for Streetfighter,” Proceedings, February 2000, pp. 46-
50.

202 gee for example Vice Admiral Timothy LaFleur’s comments in Otto Kreisher, “New Small Ships Debated,” San
Diego Union-Tribune, February 12, 2003, and Rear Admiral Rodney Rempt’s commentsin Koch, “Littoral Combat
Ship Programme Accelerated.” Thiswasn't the first time such anegative reaction againg the notion of expendability
occurred. In the 1970s, to save money, then-CNO Admiral Elmo Zumwalt introduced the idea of a fleet architecture
that included a “high-low” mix of ships. The “low-end” ship turned out to be the Perry FFG. Critics charged
Admiral Zumwalt with risking Sailors in “inferior” low end ships. See Friedman, US Destroyers: An Illustrated
Design History.



should build small ships “designed to lose,” it seems certain the resulting debate would have
been more reasoned and less vitriolic.?*

This conclusion appears all the more apparent because the Navy had several good counter points
to the arguments raised by Cebrowski and Hughes. First, the Navy could argue that Hughes
findings derived from ship-on-ship salvo models might be useful for open ocean fleet-on-fleet
engagements, but were less useful for joint littoral warfare where “the battle is not between a
missile and a ship, or a submarine and a ship, or a mine and a ship,” but between the US joint
battle network and the enemy’s A2/AD network.?®* Hughes himself acknowledged this point in
the second edition of Fleet Tactics when he wrote:

Land-sea missile attacks have added to the already prevalent strikes by
aircraft to and from the sea to blur the tactical distinction between sea
and land combat....Perhaps the navies of the world should no longer
refer to “naval” tactics at all. It is more reasonable to think in terms of
littoral tactics that include warships.®®

In this operational competition, the Navy could rightly argue that salvo models tended to obscure
the most important tactical competitions: the battle for information, and the interaction of
opposing networks. And in this regard, the interactions between the joint power projection
network and an A2/AD network were simply not reducible to a simple model. For example, the
model, focusing as it does on exchanges between naval units, does not account for B-2 bombers
attacking enemy ships at anchor or joint special operations forces disabling submarines in their
berths. Furthermore, although Hughes himself points out the fundamental importance of scouting
in the outcome of littoral warfare, the model largely discounts the formidable sensing power of
the joint power projection network. As long as the United States maintained a joint scouting
advantage and asymmetric joint capabilities advantage in network on network battles, the Navy
could assert that it would likely continue to be able to “fire first effectively” and destroy enemy
ships before they had an opportunity to atack US forcesin turn.?%

Moreover, the Navy could back up this assertion with real world data. The data Hughes used to
support his work included real-world missile exchanges between Indian and Pakistani ships in
their 1971 war; Israeli and Egyptian and Syrian missile-armed Fast Attack Craft (FAC) in their
1973 war; Argentinean cruise missile-armed aircraft and British ships in the 1982 Falklands
War; missile attacks made by Iragi and Iranian aircraft and FACs on commercial tankers during

203 perhgps the most reasoned analysis of the expendability argument was made by Greg Jaffe, in “Debate
Surrounding Small Ship Poses Fundamental Questions for US Navy.” It was the exception to the rule in a heated
debate.

24 Friedman, “Globalization and Anti-Access Strategies,” p. 488.
25 Hughes, Fleet Tactics and Coastal Combat, p. 3.

206 \While Hughes recogni zes and emphasizes the importance of scouting, he would likely caution that counting on a
scouting advantage to remedy the fleet’s tactical ingtability would be foolhardy. See Hughes, Fleet Tactics and
Coastal Combat, p. 11, 99-100, 155, 175-76, and 193-96.
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the 1988-89 “tanker war.” Together, the aggregate data of all modern anti-ship cruise missile
engagements suggested to Hughes that flotillas of small, missile-armed FACs might be able to
inflict disproportionate losses on a US fleet consisting of large multi-mission combatants.?*’

However, a different look at the data tells a completely different story. By focusing on the 1986
engagement between a US carrier battle force and Libyan FACs, the 1988 engagement between
US surface forces and Iranian combatants in the Persian Gulf (Operation Praying Mantis), and
the 1991 engagement between the coalition naval battle force and Iragi FACs during the Battle
of Bubiyan Channel, one gets a better sense of the overwhel ming advantage enjoyed by joint and
naval “combined arms’ battle networks. In every one of these instances, the US or US-led forces
enjoyed air supremacy, had a decisive littoral scouting advantage, and annihilated the attacking
surface forces chiefly by attacking them with missiles fired from jets and armed helicopters. The
final tally from these exchanges: US/Coalition forces: 40 FACs destroyed, 2 disabled; Enemy: O
US or friendly forces hit, much less sunk.?® This data suggests the weakness in focusing in on a
simple fleet-on-fleet salvo model in modern naval combat, primarily because the preferred
method of engaging enemy surface targets is now through asymmetric attacks (e.g., aircraft and
submarine attacks against surface vessels).?*

Indeed, the lop-sided results from these types of asymmetric anti-surface warfare attacks led
naval analyst Anthony Preston to list Fast Attack Craft as among the world’s worst warship
designs since 1860.7° The Navy could argue, convincingly, that although small missile armed
combatants would have to be accounted for, the real threat to a US littoral battle force would
come from an enemy’s “ battle line” that had been “exported” ashore (e.g., a battle line consisting
of land-based over-the-horizon radar, shore-based anti-ship cruise missile batteries, and land
based maritime strike aircraft).?* If this were the case, only US vessels armed with powerful
long-range land-attack missiles would make decisive contributions in the littoral naval fight.

Second, in any future confrontation between an advancing naval battle network and the enemy’s
shore-based battle-line, the Navy could argue that the fleet had already addressed the subject of
risk by greatly distributing its striking power. The post-VLS Navy had already distributed its
firepower among 12 carriers, 81 VLS-equipped surface combatants, and some 55 attack
submarines. These warships would soon be augmented by four VLS-equipped SSGNs—

27 Hughes, Fleet Tactics and Coastal Combat, pp. 152-168. For a short history on the development of Fast Attack
Craft, see Les Brown, “The Development of Fast Attack Craft,” found at Defense Procurement Analysis Online at
http://www.defencepa.com/features/| andstroy.epml X eatures REF=53& featureType REF=2.

208 Anthony Preston, The World’'s Worst Warships (London, England: Conway Maritime Press, 2002), p. 182.
29 Friedman, O’ Brasky, and Tangredi, “Globalization and Naval Warfare,” p. 374.
210 preston, The World's Worst Warships, pp. 177-83.

21 Hughes, Fleet Tactics and Coastal Combat, p. 8.
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converted Trident ballistic missile submarines each capable of carrying 154 VLS tubes??
Moreover, the Navy could also assert that improved networking initiatives like that of the
Cooperative Engagement Capability would make fleet defenses more effective and dense.®*
More dense and effective active defenses would increase the fleet’s overall staying power and
help to preserve its distributed offensive power without requiring the fleet commanders to send
expendable Economy B shipsinto the fight.**

In any case, a single truck carrying four anti-ship cruise missiles hiding in terrain close to the
coastline would be, in effect, a “FAC equivalent.” As a result, the equivalent enemy “fleet”
associated with any capable A2/AD network would likely always “outnumber” any approaching
US battle network by a factor of two or greater. Accordingly, increasing the number of
combatants to ensure a “numerical superiority” in fleet size in order to account for the results of
the salvo model would likely be a losing proposition. Developing good scouting platforms and
techniques and sound joint and naval combined arms, asymmetrical counter-network tactics
would likely be a far better approach.

Third, the “large ship faction” could use Hughes' own logic to argue that the large DD-21 was,
in fact, the proper direction for next generation surface combatants. As previously discussed, the
shift to the carrier era and the development of atomic warfare occurred at roughly the same time.
Pogt-war naval planners concluded that heavy armor and large displacements would not protect
surface combatants from the effects of a nuclear explosion, and were therefore superfluous. For
this reason, the “staying power” of first- and second-generation carrier era combatants was
successively less than that of the inter-era generation—whose designs were influenced most
heavily, both literally and figuratively, by those of the by-gone battleship era.**®

By the 1980s, however, fleet planners began to concern themselves more with ship survivability,
which is a broader function than staying power.*° Ship survivability is the combination of “hit
avoidance” and “staying power.” The former relies on signature management and control, “soft”

412 For discussions about the new SSGN, see Commander Robert Aronson, USN, “SSGN: A ‘ Second Career’ for the
Boomer Force,” Undersea Warfare, Winter 1999, pp. 19-22; Owen R. Cote, Jr., The Future of the Trident Force:
Enabling Access in Access-Constrained Environments (Boston, MA: MIT Security Studies Program, May 2002).

%3 See for example Robert Wall, “CEC Network to Grow in Capability and Usage,” Aviation Week and Space
Technology, Octaober 7, 2002, p. 64. The Navy is also improving ship point defenses. See the section entitled
“Defense in Depth: Protecting Naval Forces,” Surface Warfare, March/April 1999, pp. 1-14.

24 Admiral Cebrowski and Captain Hughes might counter that there remains some doubt as to whether the new
netted defenses will perform as planned. For example, see Robert Wall, “Hawkeye 2000 Set to Expand Fleet’s Eyes:
Cooperative Engagement Capability Takes Flight, But Future in Doubt Unless Network Evolves,” Aviation Week
and Space Technology, October 7, 2002, p. 60. See also O’ Rourke, Navy Network-Centric Warfare Concept: Key
Programs and Issuesfor Congress, p. CRS-2 and 3

25 Hughes, Fleet Tactics and Coastal Combat, pp. 147-48, and Hughes, “A Salvo Modd of Warships in Missile
Combat Used to Evaluate Their Staying Power,” p. 268.

28 Jim King, “Total Ship Survivability and Surface Stealth,” Wavelengths: An Employee’s Digest of Events and
I ssues, NAVSEA Carderock, October/November 2002.
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defenses such as electronic countermeasures and decoys, and active defenses; the latter on
toughness and damage control. The Burke DDG—the last of the carrier era’s second-generation
ships—was a ship in which survivability was an explicit design goal. For hit avoidance it relied
on a very low radar cross section, an array of passive and active countermeasures, and dense
active defenses. For staying power it was constructed almost entirely of steel; its combat
information center was located deep within the ship’s hull instead of the more vulnerable
deckhouse; and it had the first ship overpressure system designed to keep nuclear, biological, or
chemical contaminants out of the interior of the ship. Planned improvements, such as a special
sonar to warn of minefields, improved the ship’s survivability even more.?*’

Nevertheless, only so much staying power can be designed into a 9,000-10,000 ton hull.?*®
Combat data suggests that the amount of ordnance required to sink a ship is correlated closely to
the cube root of its displacement. In other words, the larger the ship, the more hits it can take
before being sunk.?*® The second and third conclusions of Hughes work support the argument
that high unit staying power would help to contribute to high force staying power, just as it was
thought to have done so in the battleship era. Therefore, alogical approach would be to develop
a specialized “littoral battle line,” composed of large DD-21s, whose unit staying power would
be greatly increased over previous generations of carrier era generation combatants.

The DD-21's increased staying power would come from adopting a much larger hull form than
the Burke's (nearly 100 percent larger at 15-18,000 tons); adopting much lower ship signatures
than the Burke; improving the ship’s situational awareness by equipping it with a command,
control, communications, computer and intelligence, surveillance, and reconnaissance (C4ISR)
system equivalent to those found on today's carriers;, and by equipping the ship with new
damage limitation features such as automated fire suppression and damage control systems.
There is a great deal of historical and analytical work that supports this approach, a point that
both Admiral Cebrowski and Captain Hughes have publicly acknowledged.?®

In hindsight, then, at a critical juncture in the debate, both sides of the “big versus little”
argument would have greatly benefited by combining their two approaches. In future littoral
combat, in which many enemies will likely export their battle lines ashore, and the fleet is
compelled to operate close to a contested shoreline, the battleship era’s heterogeneous fleet mix
of large, intermediate, and small combatants appears to be much more applicable than the carrier

27 polmar, Ships and Aircraft of the USFleet, p. 143-46.

%18 One naval structural engineer with 37 years experience at the Naval Surface Warfare Center believes a ship with
the requisite protection necessary for naval combat in the littorals must have at least 12,000 tons displacement. See
Ib S. Hansen, “They Must be Sturdy,” Proceedings, October 2000, pp. 50-54.

29 Data derived from Beall and reported in Hughes, Fleet Tactics and Coastal Combat, p. 161. As Hughes points
out, however, there are different interpretations of the relevant data. See the broader discussion of damage
considerations, in Hughes, pp. 156-65.

20 pp-21 Zumwalt—Program, found at http://www.qlobal security.org/military/systems/ship/dd-21-prog.htm:;
Johnson, “DD-21: A New Way of Doing Business’; and DD-21 Zumwalt at http://www.fas.org/man/dod-
101/sys/ship/dd-21.htm.
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era s homogenous combatant mix of intermediate warships. Accordingly, the debate should have
never devolved to arguments over risk averseness or arguments for either large combatants or
small combatants. Instead, it should have been an argument over which network mix of large
(DD-21), intermediate (second-generation carrier era), and small (Streetfighter) combatants gave
the battle network the best balance of offensive, defensive, and staying power in high-intensity
littoral combat.”*

THE NAvY OPTS OUT

For their part, Cebrowski and Hughes appeared to be more than willing to engage in an informed
and expanded debate. For example, in the February 2000 issue of Proceedings, Wayne Hughes
published a follow-on article to “Rebalancing the Fleet” entitled “22 Questions for Streetfighter,”
which was an attempt to more fully explain the concept to a host of doubters.?? However, partly
because of his continued assertion that the reason a navy built small combatants was to be able to
employ them more aggressively (and accept higher losses), and partly because of the LCS's
potential threat to the DD-21 program, the official Navy response was to opt out, and then
ignore, this critically important debate.

One early indication of the Navy’'s thinking came in November 1999, when it elected not to
delay progress toward a DD-21 decision. That month, both the DD-21 “Blue Team” (led by Bath
Iron Works with Lockheed-Martin as ship system integrator) and “Gold Team” (led by Ingalls
Shipbuilding with Raytheon Systems and United Defense Limited Partnership as team members)
were awarded follow-on developmental contracts for their competing designs.”*® One could
argue that this decision made sense, because one might expect the outcome of the ongoing debate
to affect only the final size of the DD-21 production run, and not whether it should be built at al.

However, it was the Report on Naval Vessel Force Structure Requirements, published just over a
month after Wayne Hughes' spirited defense of Sreetfighter, which made clear where the Navy
stood on small combatants. This report was submitted to the Secretary of Defense in response to
The National Defense Authorization Act Conference Report for Fiscal Year 2000, which tasked
the Department of Defense to report, by February 1, 2000, “...a detailed long-range shipbuilding
plan for the Department through fiscal year 2030.” As such, the report outlined the Navy’s 30-
year plan to maintain the approved 1997 QDR Total Fleet Battle Force of some 300 ships, 12
carriers, and 116 surface combatants.

21 Rear Admiral George R. Worthington cogently argues this point in “Littoral Warfare Needs a Specific Ship,” in
Proceedings, January 2003, pp. 90-91. This article also usefully outlines how small combatants can augment larger
more capabl e vessels.

222 Captain Wayne P. Hughes, J., USN (Ret.), “22 Questions for Streetfighter,” pp. 46-50.

23 DD-21 Zumwalt at www.fas.org and DD-21 Zumwalt—Program at www.global security.org.

224 Cagtelli, “Navy Sends 30-Y ear Shipbuilding Plan to Defense Secretary,” p. 18.
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The Conference Report directed that the Navy include a “detailed discussion of the risks
associated with any deviation from the long-range ship-building plan.” The Navy dutifully
complied with this request, but also added a section that outlined the risks should the fleet be
built according to Administration plans! In a section inserted by the CNO’ s staff entitled “Future
Force—Reducing the Risk,” the Navy explicitly stated that the only way to significantly reduce
risk would be to build a much larger fleet than that approved by the QDR. A “reduced risk fleet”
would number atotal of 360 or more ships, and include 15 carrier battle groups, 14 Amphibious
Ready Groups, and 134 surface combatants.?®® In other words, the Navy staff explicitly endorsed
Vice Admiral Murphy’s interpretation of both the Navy’'s proper evolutionary path and its
associated fleet architecture. The section made clear that the Navy believed that the precepts of
the carrier era remained valid over the report’s 30-year time horizon, and that “risk averseness’
would decline only with greater numbers of carriers and multi-mission combatants.

Had the Navy’ s report simply outlined the (Clinton) Administration’s current shipbuilding plans,
its failure to acknowledge the debate over small ships would be understandable. However, it
opted to include a discretionary section that argued for a surface fleet made up solely of large
and intermediate multi-mission combatants. By making no mention of the debate then raging
over the potential contribution of small combatants—much less hedging its bets over the
debate's final outcome—Navy leadership made it clear that it rejected the idea of small
combatants, and that it wished the Streetfighter debate would just go away.

This failure of naval leadership to acknowledge the ongoing debate over small combatants was to
prove to be as unfortunate a miscalculation as Cebrowski and Hughes' decision to introduce the
idea of risk aversion and expendability into the debate over the most appropriate future battle
force—and one the Navy is still paying for. The Report on Naval Vessel Force Structure
Requirements gave the Congress the strong impression that the debate over large and small
combatants had been settled in favor of the former. But as will be seen, this was far from the
truth. Had the Navy hedged its bets in the report it would have been better positioned to explain
the outcome of a debate that showed no sign of abating. By failing to do so, the Service created
the conditions for the high degree of skepticism later evoked by Congressional staffers when the
debate prudently resolved itself in favor of a mix of large, intermediate, and small combatants.?°

STREETFIGHTER SAILS ON

Despite the Navy’s refusal to seriously consider the contributions of small combatants, between
the summer of 1999 and the summer of 2000, at least five different and intriguing small
combatant operational concepts emerged as the Streetfighter concept was more fully explored
and developed in avariety of different venues:

225 Cagtelli, “Navy Sends 30-Y ear Shipbuilding Plan to Defense Secretary,” p. 20.

6 The language in the House Armed Services Committee Report for Fiscal Year 2004 makes clear the damage
made by this report, when it wrote that “The committee notes that prior to announcing the DD(X) family in
November 2001, the Navy had no plans to acquire a smaller combatant like the LCS.” In “Littoral Combat Ship,”
Title 1l (RDT&E), Other Matters of Interest, Navy, in the House Armed Services Committee Report, 108-106, for
the Fiscal Y ear 2004 Defense Authorization, HR1588, pp. 181-182.
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Distributed Offense. This was the original Cebrowski and Hughes conception for small
combatants, based on the results of Hughes' fleet-on-fleet missile salvo models. Large
numbers of Streetfighters would ensure no lesser opponent with a large number of
missile-armed fast attack craft could achieve “parity of outcomes’ in a littoral missile
duel. Two models of the ship were proposed by Hughes: a 300-ton vessel supported by a
high-speed “mother ship;” and a self-deploying 1,200-ton model supported by a large
destroyer tender. Both would have modular weapons systems that could be changed out
according to the threat. Hughes suggested 12 squadrons of eight ships each: two tactical
development sguadrons; six forward-deployed mother ship-supported squadrons; two
forward-deployed tender-based squadrons; and two expeditionary squadrons.?’

Distributed Defense. This model, first played by members of the CNO’s Strategic Studies
Group and the NWDC in the aforementioned Global 1999 war game, was an updated
version of the century-old battle fleet torpedo boat screening mission. Two different types
of Streetfighter combatants would screen the Navy's “littora battle line” from attacks
from an enemy’s littora “screening forces.” One combatant was a modular ship with a
reconfigurable 160-ton payload that could perform both littoral anti-submarine warfare
and littora mine countermeasure duties, but only one mission a a time. A second
combatant with a 400-ton reconfigurable payload was used as a remote missile magazine
to extend the fleet’s defensive theater air and missile defense envelope. In other words,
for this mission both Sreetfighter combatants were conceived as multi-role,
reconfigurable, single-mission warships.?®

Fast Sea Base Support. This model was also first examined by the CNO’'s SSG and
NWDC in Global 1999. Based on commercial aluminum-hull fast ferries, this model
envisioned a high speed (40-50 knot) vessel with a 400-ton payload that could support
Marine Corps operational maneuver from the sea and the delivery of troops or supplies
ashore from a sea base.”®®

Delivery of Off-board Weapons and Sensors. This concept evolved from a project
involving the Naval Warfare Development Command, the CNO SSG, and DARPA called
Capabilities for the Navy After Next (CNAN).”® The CNAN project explored the

27 Hughes, “22 Questions for Streetfighter,” pp. 47-48.

28 Navy Warfare Devel opment Command, Streetfighter.

29 Navy Warfare Development Command, Sreetfighter The NWDC and Admiral Cebrowski had access to fleet
after action reports about the fast fleet ferries converted by the Royal Australian Navy to support operations in
Eastern Timor. These ferries were capable of transporting nearly 1,000 troops and their equipment at speeds up to 45
knots. These fleet after action reports were used to help develop the first conceptual Streetfighters used during
Global war games and subsequent NWDC projects. See Moran, “In the Navy, size does matter,” p. 5, and
“Streetfighter,” at_http://www.qlobal security.org.

#0 Capabilities for the Navy After Next, a point paper prepared by the Navy Warfare Development Command
outlining the CNAN project, and provided to the author by Commander Al Elkins, USN. See also Lawlor, “Navy
Plots Innovative Course.”
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implications of a Fully Distributed Component System (FDCS) in counter-A2/AD
operations. The FDCS would consist of numerous off-board unmanned sensors and
weapon components in modular packages designed for seeding throughout alittoral battle
space. The early emplacement of the FDCS was expected to provide US naval
commanders with superior situational awareness in littoral waters?** The off-board
systems were to be employed or delivered by fast, flexibly configurable vessels known
collectively as Contested Littoral Delivery Systems (CLDSs). One vessel, called the
Small Fast Surface Ship (SFSS), had a notional combat payload of 15 metric tons, while
the larger Medium Fast Support Ship (MFSS) had a notional combat payload of 500
metric tons. These ships would allow the “risk tolerant deployment” of the FDCS. The
influence of Admiral Cebrowski’s ideas on sensor reach, seeking a decisive information
advantage in future littoral combat, and risk averseness are readily evident in this work.
Out of the CNAN project emerged a program now known as the Expeditionary Sensor
Grid, or ESG.?*

Distributed Littoral Aviation Support. Originally dubbed Corsair, and unveiled at the
Global 2000 War Game, this concept explored the possibility of distributing the
equivalent of one carrier air wing over a squadron of seven small aviation support ships.
Each ship had a 1,200 ton payload, giving them a notional ability to carry seven Joint
Strike Fighters (JSFs) and two armed helicopters. The combined squadron of seven ships
carried atota of 49 JSFs and 14 helicopters.®®

At the Global 2000 War Game, all of these concepts were explored in the main game.
Importantly, as is often the case during protracted concept development efforts, the first four
operational concepts (Corsair being a concept newly introduced during the Global 2000 game
itself) started to blend together as concept developers began to mix and match attractive features
from different concepts to better flesh out newer and different alternatives. For example, the 15-
ton payload SFSS was shelved, and all attention on combatants was focused on “Sreetfighter
160s’ and “ Streetfighter 400s.” Both ships were employed in common single-mission squadrons
of 8 ships apiece, consistent with Hughes conception of their proper employment. And the
important influence of the CNAN’s work was also evident, since all Streetfighters emphasized
modular payload stations that carried a range of off-board systems, both manned (i.e, a
helicopter) and unmanned (e.g., remote mine-hunting systems).*

%1 The FDCS is now part of a concept known as Expeditionary Pervasive Sensing. See the NWDC homepage a
http://www.nwdc.navy.mil/Concepts/EPS.asp.

%2 Navy Warfare Development Command, Streetfighter. The Navy and DARPA are collaborating again on a study
to help the Navy determine its future littora naval force architecture. See Malina Brown, “Navy, DARPA
Collaborating On Study of Future Littoral Naval Force,” Inside the Navy, July 14, 2003, p. 1.

23 Navy Warfare Development Command, Sreetfighter: Background and Issues. Also see Moran, “In the Navy,
size does matter,” p. 3.

24 Navy Warfare Devel opment Command, Streetfighter: Background and | ssues.
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Also explored during the game was a more robust fast transport ship called the Theater Support
Vessal, or TSV. The TSV was based on the 500-ton payload MFSS explored during the CNAN
project; it supported both Marine maneuvers from a sea base and was used for the intra-theater
transport of Army units. Later, after the game, the term TSV was replaced by the more generic
term High Speed Vessel (HSV).?*®

By 2000, then, Streetfighter concept development efforts had developed into three distinct paths:
a small modular combatant; a somewhat larger modular fast transport; and a small distributed
aviation ship.?*® It was safe to say that those within the Navy charged with thinking about the
future generally agreed with Admiral Cebrowski’s vision of a network centric battle fleet and
were captured by its broader implications. Unless ordered to stop, they would continue to explore
and examine each of the aforementioned paths. The Navy’s wish that the Streetfighter debate go
away was thus a lost hope.

Also working against the Navy was the fact that the press was enamored with the vision of small
stealthy ships zipping around the littoral, wrecking havoc on an enemy’s “fleet,” and articles
extolling the virtues of the Streetfighter were published throughout 2000. Some press accounts
focused on Hughes fast and stealthy 300-ton displacement craft—a concept never seriously
considered in Navy war games. Others focused on high speed catamarans in the theater support
role. Still others focused on the Corsair concept and its distributed air wing. However, most
articles had two things in common: they generally embraced the idea of smaller combatants; and
they branded the corporate Navy as being “anti-transformational” because of its steadfast refusal
to seriously consider small combatants for its future fleet structure.

Unfortunately, since at any given time during 2000 there were up to five very different
Streetfighter concepts, press accounts of the Streetfighter so blended the different concepts that
they actually helped to confuse the overall debate over small combatants. The Office of Naval
Research helped to obscure things further by starting a Littoral Support Craft (Experimental), or
LSC(X), program, designed to explore the technical aspects associated with small, high-speed,
modular-payload littoral combatants.”*” And in September 2000, the NWDC conducted highly
publicized high-speed sea base support experiments with a borrowed Australian fast catamaran
ferry.?*® Confusion over the direction of combatants associated with the Streetfighter concept
reigned, both inside and outside the Navy.

%5 Navy Warfare Development Command, Streetfighter, and Sreetfighter: Background and Issues. The
development of the intra-theater sealift mission was welcomed by the Army. See for example Major General Carroll
D. Childers, ANG (Ret), “Army Needs Fast Sea Transports,” Proceedings, August 2003, pp. 78-79.

%6 Navy Warfare Devel opment Command, Streetfighter: Background and | ssues.

%7 George R. Worthington, “We Have the Craft for Littoral Warfare,” Proceedings, October 2002, p. 128. Also see
O'Rourke, Nawy Littoral Combat Ship (LCS): Background and Issues for Congress, p. CRS-3.

28 Navy Warfare Devel opment Command, Streetfighter; and Navy Warfare Development Command, Sreetfighter:
Background and Issues.
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Despite the confusion evident in both internal and external reports of the “debate that wouldn’t
die,” an increasing number of naval officers and defense analysts were intrigued with Admiral
Cebrowski’s ideas about distributed battle networks that included a mix of large, intermediate
and small manned combatants, and larger numbers of unmanned systems, off-board remote
sensors and weapons. Importantly, this appears to have been the position of the 27" Chief of
Naval Operations, Admiral Vern Clark, who assumed his new billet in July 2000.

In October 2000, soon after the completion of Global 2000, Admiral Clark directed Rear
Admiral Rodney Rempt, the new Director of Surface Warfare on the OPNAV staff, to “study the
advantages and disadvantages of Srreetfighter, to ensure the Navy's surface warfare directorate
had a firm footing in the overall debate surrounding the concept.”®*® After Admiral Clark’s
charge, in an accurate but no less damning indictment of the Navy’'s previous failure to take the
debate over small combatants seriously, a Navy source was reported to have said, “We have
done more on Streetfighter in the last two weeks than we have over the last two years.”?*°

Just so. From 1999 through 2000, Admiral Cebrowski and a small group of officers assigned to
the Naval War College, NWDC, and the CNO’ s Strategic Studies Group had worked tirelessly to
get the senior Navy leadership to listen to their intriguing concepts. However, because of a series
of unfortunate decisions made by both parties to the debate, the discussion had moved quickly
from the strategic question of whether or not a new battle fleet era had arrived and the
operational question over the best associated fleet operational architecture to a tactical debate
over combatant design.

Further, this tactical debate was hamstrung because of the “either-or” approach taken between
proponents of DD-21 and the Streetfighter, which caused both parties to miss, distort, or ignore
their opponent’s arguments and reasoning. Said another way, for two years both sides had
conducted simultaneous monologues rather than a mutually enriching dialogue. However,
because of the intervention of Admiral Clark, the conditions for a mutually enriching dialogue
had finally been created, and the debate over the role of small combatants in the TSBF could be
decided on the merits of each side’s arguments.

39 Robert Holzer, “US Navy Studies Pros, Cons of Streetfighter Combat Concept,” Defense News, October 2000, p.
78. Interestingly, both Admirals Clarke and Rempt had commanded small Asheville-class Patrol Gunboats early in
their careers, giving them important first-hand operational knowledge about small combatants that could be applied
to the debate.

240 Hol zer, “US Navy Studies Pros, Cons of Streetfighter Combat Concept,” p. 78.



I\V.. THE LCS AS PART OF BROADER
TRANSFORMATIONAL CHANGE

2001: THE DEBATE REJOINED

Admiral Clark’s ordered reappraisal of the Navy’s position and the merits of Sreetfighter came
none too soon. In December 2000, George W. Bush won the national Presidential election. His
campaign speeches and the public utterances made by his closest defense advisors made it clear
that defense “transformation” would be high on the new President’s agenda.®** Moreover, since
Congress had passed a law requiring any incoming Administration to conduct a new Quadrennial
Defense Review in its first year in office, every program, regardless of its support or progress,
would come under review. Although by this time the DD-21 program was well along—both the
DD-21 Blue and Gold Teams submitted their detailed technical and cost proposals for the ship in
late 2000—the QDR could not possibly miss the arguments being put forth by advocates of small
Streetfighter combatants. It behooved the Navy to be prepared for renewed scrutiny of its plans
for the next generation of surface combatants.

The review started with an important vote of support for the “small combatant faction.” In mid-
2000, just as results of the CNAN project were being digested and understood, Admiral
Cebrowski had asked the Naval Postgraduate School to “rethink the relative merits of dispersion
versus concentration and attendant economies of scale” in littoral combat, and how small
combatants might make contributions within the context of a distributed littoral battle
network.?*? The tasking was inspired. The project was assigned to eight students in the school’s
Total Ship Systems Engineering (TSSE) curriculum. The highest ranking member of the TSSE
report was a Lieutenant Commander, and the team included two foreign naval officers. This
meant their efforts were more likely to be open to non-standard, “out-of-the-box” solutions
Distant from the heated passions of Newport and Washington, operating in the unbounded
confines of an academic institution, and pressured only by their determination to master their
course's academic requirements, the eight students put a fresh eye on the debate over small
combatants.

From the Navy staff’s point of view, the only possible concern over the students objectivity was
that Wayne Hughes was a prominent faculty advisor for the project, and several of his ideas
about risk averseness and fleet design were subsequently adopted by the students. All in all,
however, it seems clear that the students were given free rein to approach the problem, and that
they strove to produce a balanced and fair assessment of the possible contributions of small
combatants within a highly networked littoral battle fleet.

241 |n 1999, then-candidate George Bush gave an important speech at the Citadel which outlined his vision for a
“transformed” military. Mylana Zyla Vickers, “Bush’s Missed Opportunity at the Citadel,” found at Tech Central
Station at http://www.techcentral station.com/121701A.html.

242 Commander Richard C. Muldoon, USN et a, CROSSBOW Executive Summary (Monterey, CA: US Naval
Postgraduate School, March 2002), p. 1.
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Their remarkable work—candid, refreshing, and compelling—was published in a 457-page
report in January 2001, just as the Bush Administration was arriving in Washington, DC.2*® In
the report’s Faculty Comments and Promulgation Statement, the NPGS faculty noted that in the
ten years since the TSSE curriculum had been established, this report represented the “highest
overall quality product, considering the higher ‘degree of difficulty’ of the initial design
problem.” The difficulty of the problem arose because the students “ were confronted by a very
‘fuzzy’ open-ended concept of small, high-speed craft contributing to the concept of Network
Centric Warfare in a littoral region, in conjunction with a deployed grid of weapons and
sensors’ (emphasis added). This required them to develop a lengthy operational scenario and to
develo% 42heir own Operational Requirements Document, or ORD, to guide their ship design
efforts.

In the end, the students ORD melded the concept of distributed offense preferred by Cebrowski
and Hughes with the concept of delivering off-board weapons and sensors developed during the
CNAN project. The final student design, referred to as SEA LANCE (for Seaborne
Expeditionary Assets for Littoral Access Necessary for Contested Environments), consisted of a
450-ton wave piercing catamaran combatant towing a 450-ton wave piercing catamaran “grid
deployment module,” or GDM. The 450-ton combatant/450-ton GDM combination was chosen
over a single “medium-hull” option based on the Swedish 600-ton Visby corvette®” and a
“fighter-freighter” combination consisting of a small 250-ton combatant and a larger 800-ton
sensor and weapons “truck.” Although the high-speed tow approach was considered by the
students to be relatively high risk, the advantages of the aggregate combination proved to be the
most effective approach to meet the requirements of their derived ORD.?*®

While the SEA LANCE combatant was quite different than their original conception of 300-ton
and 1,200-ton offensive warships, it had everything originally envisioned by Cebrowski and
Hughes. It was fast (nearly 40 knots), had a shallow draft (10 feet), was lightly manned (13
crew), had a high payload fraction (35 percent), and was powerfully armed (55 missiles and two
30mm cannon). The towed GDM, with no onboard propulsion systems and an impressive 67
percent payload fraction, was an added and clever bonus. It carried a variety of weapons, off-
board systems, and sensors that could be laid via a gravity dispensing system or employed
directly from the module itself. Moreover, the SEA LANCE was assessed by the students to be

23 | jeutenant Howard Marke, USN, Team Leader et al, “SEA LANCE” Littoral Warfare Combatant System
(Monterey, CA: US Naval Postgraduate School, January 2001). The entire report can be found on the Naval
Postgraduate School’ s website at http://www.nps.navy.mil/tsseffiles/2000/report. pdf.

244 See “Faculty Comments and Promulgation Statement,” in Markel et a, “SEA LANCE” Littoral Warfare
Combatant System, p. iv.

%5 The Swedish Visby class “stealth” corvette incorporates an extremely high degree of signature control. For a
description of thisinnovative ship, see http://www.kockums.se/surfacevessel s/'visby.html.

26 Markel et al, “SEA LANCE” Littoral Warfare Combatant System. For a description of the three option explored,
see pp. 27-33.
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relat%ely cheap. Acquisition costs were estimated to be $82-$83 million for the combatant and
tow.

The press, which had been covering the Streetfighter debate with great interest, published several
supportive stories about SEA LANCE from late January through March 2001, just as the
preliminary analysis for the 2001 QDR was starting.**® Whether these reports influenced the
incoming Bush defense team or not is unclear. However, what is clear is that on March 1, 2001,
the Administration announced that it had delayed its planned selection of a winning DD-21
industry team by two months, to May 2001.%*

The Navy went on the offensive. Asthe QDR started to take form, its internal Navy QDR Team
worked to cast doubt on small Streetfighter combatant concepts and to mount a spirited defense
of the DD-21. However, the arguments used against the Streetfighter revealed the Team's lack of
understanding over how far the concept had matured since late 1999 when the corporate Navy
had opted out of the debate over the potential role of small combatants in the Navy's TSBF.

The Navy QDR Team opposed the Streetfighter on six key points:

The idea of a 400-ton combatant with a 160-ton payload or a 1000-ton combatant with a
400 ton payload was beyond the reach of current technology. The QDR Team identified
these design goals as NWDC's, and argued strenuoudly that the goals were unrealistic.
They reported that Naval Sea Systems (NAV SEA) studies had concluded that a 160-ton
payload would equate to a 3-4,000-ton combatant, while a 400-ton payload would equate
to a 7-8,000-ton combatant.>>® However, as has been seen, the concept developers never
felt the size of a Streetfighter combatant was as important as what it carried to the fight.
They focused consistently on the ship’s payload, and not on the displacement of the ship
itself.

The cost of the ships and the accompanying support structure for multi-role, single
mission ships had to be compared to that of building small multi-mission ships, which
would require far less logistical and operational support.?®! This was a valid argument,
but in presentations the QDR Team focused on the “mother-ship” idea introduced by

27 Markel et al, “SEA LANCE” Littoral Warfare Combatant System.

%8 See for example Robert Holzer, “Trailer Would Expand Ship’s Firepower,” Defense News, January 29, 2001;
Dale Eisman, “Unconventional Ship May Be What Bush Wants,” Virginia Pilot, February 12, 2001; and Robert
Holzer, “US Navy Boosts War College's SEA LANCE Concept,” Defense News, February 19, 2001. A concise
description of SEA LANCE can be found at http://www.gl obal security.orag/militarysystems/ship/sea-lance.htm.

249 O Rourke, Navy DD(X) Future Surface Combatant Program: Background and |ssues for Congress, p. CRS-2.

%0 “gtreet Fighter Concept,” point paper provided to Dr, Andrew Krepinevich, Executive Director, Center for
Strategic and Budgetary Assessments, by Rear Admira Joe Sestak, USN, then-director of the Navy 2001 QDR
Team, pp. 1-2.

%1 “Street Fighter Concept,” p. 3.
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Hughes in early 2000 that had long since been shelved by Sreetfighter concept
developers. In most instances, they considered Sreetfighter combatants to be “self-
deployers.” Concept developers left the final question about the ships' endurance and
support requirements for later detailed design studies.

There were no compelling engineering facets of the concept which balanced cost with
combat effectiveness more efficiently (in terms of cost versus combat prowess) than a
multi-mission combatant.?** While this point was technically true, it was only because of
the Navy’s steadfast refusal to conduct detailed engineering studies of small combatants.
Besides some NAV SEA concept studies, the TSSE project was the closest “engineering
study” available.

The issue of “ expendability” had to be fully understood prior to undertaking such a
concept.?>® This point underscores the lasting damage caused by this argument.

Unmanned, distributed off-board sensors could and would be launched from current
large multi-mission ships or submarines, obviating any requirement for a small dedicated
sensor dispenser.?®* This argument posited that any future distributed sensor grid could
be emplaced using large multi-mission combatants and submarines. This was an assertion
of facts not yet in evidence, and one which was later withdrawn by Navy planners.

Finally, Streetfighter was a concept before its technological time. “In the distant future,”
the Navy’ s argument went, technology might mature to the point that the idea of smaller
combatants with adequate payloads would be worth pursuing.?®> However, severa
foreign ship designs suggested that small combatants with adequate payloads were well
within the reach of current technology.

Despite the arguments developed by the Navy QDR Team, it was increasingly clear that the
Navy was fighting a rear guard action. On May 31, 2001, the Navy was again directed by the
Secretary of Defense to delay the selection of the winning DD-21 design “to take advantage of
the ongoing reviews being conducted within the Department of Defense.”?*® Soon thereafter, in
June 2001, two QDR advisory panels commissioned by Secretary Rumsfeld reported out.

%2 «Sfreet Fighter Concept,” p. 3.
233 “Sfreet Fighter Concept,” p. 3.
%4 “Street Fighter Concept,” p. 3.

255 “Sfreet Fighter Concept,” p. 3. Rear Admiral Sestak also provided Dr. Krepinevich with a similar paper outlining
the objections to NWDC's Corsair concept.

%6 Department of Defense News Release No. 241-01, “Navy Deays DD21 Source Selection Decision,”
(Washington, DC: Office of the Secretary of Defense, May 31, 2001).
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Remarking on the DD-21, one panel “damned [it] with faint praise,” while the second
“downright panned [it].”%*’

In one sense, the panel’s condemnation of the DD-21 as being marginally “transformational”
made sense. After all, the DD-21 was re-introducing to the fleet something it had long ago
valued—nhigh volume offensive and defensive firepower coupled with a high degree of staying
power. However, with the ship’s high degree of stealth, new integrated electric propulsion and
power system, high degree of damage limitation and automated damage control, and small crew
—this re-introduction of large combatants promised to have as transformational an impact on the
fleet’s operational architecture as any other system being considered in the 2001 QDR. Upon
reflection, it appears that both panels focused on the ship’s 155mm guns rather than its broader
impact on the fleet’s operational architecture or its potential as a revolutionary weapons
platform, which suggests a certain shallowness in their conclusions.®® In any event, the panels
seemed to confirm that the Navy’s greatest fear was coming true: the either-or nature of the long-
running combatant debate was starting to threaten the viability of the DD-21 program itself.

Soon after the two panels denigrated the DD-21, the Global 2001 War Game highlighted the
broad range of small network combatant options for future fleet battle networks. These vessels
had been refined by NAV SEA naval architects, partly in an effort by NWDC to deflect criticisms
that the ships being considered “defied the laws of physics.”** Ships considered included:

A 400-ton payload anti-submarine warfare combatant with a displacement between
3,500-4,500 tons that employed 12 medium (11-meter) and five small