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Abstract

A fully-developed Seabasing capability would besolbstantial value to the Joint
Force commander, enhancing the Joint Force’s fraaafcaction and significantly
improving its agility in support of national miltyaand strategic objectives. It would
reduce the time from decision to action by elimimgthe need to build supplies ashore
before starting operations, enable the Joint Freet without the political constraints of
friendly host nation access, and defer the timé th@ Joint Force commander must have
a large supply base ashore to continue operatidhs.two main challenges to the full
implementation of Seabasing are that the equipmegpiired is expensive and that
several critical pieces of technology required doyet exist. Because of this, an
incremental approach to developing and fieldingo&eing technologies is the most
fiscally and strategically responsible plan.

This study helps to enlighten the choices requioedhis incremental approach
by demonstrating a method to analytically compameous building block technologies.
Potential solutions in four key capability areas analyzed for their relative value to
Seabasing, value to the Joint Force in other aprasurement cost, and technological
development status. The results of this analysiseviewed to provide prioritized
recommendations on how to efficiently allocate sedrudgetary resources towards the

various programs that are needed to fully reaheeSeabasing concept.
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Introduction — What is Seabasing?

The doctrinal foundations of Seabasing are condiaiiméwo major documents.
The Seabasing Joint Integrating ConcéptC) Version 1.Q(August 2005) is the
definitive JCS-approved publication that outlines toncept of Seabasing, how it is to
be accomplished, and how it integrates with otbit force operations. From this
document:

Seabasing is defined as the rapid deployment, ddgecommand,

projection, reconstitution, and re-employment afif@ombat power from

the sea, while providing continuous support, sagtant, and force

protection to select expeditionary joint forceshaitt reliance on land

bases within the Joint Operations Area (JOA). €hepabilities expand

operational maneuver options, and facilitate agssaoeess and entry from

the sed.
The Seabasing JIC is supported by the operatiaomhtactical level guidance contained
in Naval Warfare Publication (NWP) 3-62M / Mariner@s Warfare Publication
(MCWP) 3-31.7SEABASING In this document, Seabasing is defined as &giation
of some elements of sea control, assured accasgpoaver projection (long-standing
traditional naval missions) with more of an empbasi expeditionary maneuver
warfare?

Seabasing opens up new options for the Joint Fameenander by delaying (for
large scale operations) or eliminating entirely §mall scale operations) the need to

build an “iron mountain” of materials at a hostiaatfacility. This reduces the required

lead time between the decision to conduct an ojperanhd its commencement and also

1 U.S. Department of Defense, Office of the Jointe®hof Staff,Seabasing Joint Integrating Concept:
Version 1.0(Washington D.C., 2005), 5.

2U.S. Department of Defense, Navy Warfare Develagr@®mmand and Marine Corps Combat
Development Comman®{WP 3-62M/MCWP 3-31.7 (AUGUST 2006), SEABASIN&wport, RI, 2006),
p. 1-3.



allows for limited scale operations without requgrithe US to obtain host nation access
first.

So, what is new here? At first glance, not verxcmuThe basic concept of
Seabasing is not very different from what navied maval infantry been doing for
centuries. The idea and practice of assemblindogigyy, and supporting land forces
from ships at sea is not new. Long range opersttomducted with ship-based support
were very common in the Pacific theater of operatim World War Il. More recently,
the UK’s campaign to retake the Falkland IslandsifArgentina in 19820peration
Corporate is another example of this type of operation. Hosvesome fundamental
differences between these historical operationgslamtiew Seabasing concept extend
prior doctrine and practices. The first differeme¢he ability to close and assemble the
forces while at sea from ship-loaded equipmentdepdoyed troops, as opposed to doing
so in a friendly port. The second difference & dbility to indefinitely sustain large
ground forces while they are operating far fromshpporting ships. Supplies are to be
shipped from rear areas to the sea base and tesshipped to combat forces ashore
without having to secure a port facility or builg stockpiles on land. A third difference
is the ability to reconstitute the deployed lant&s on the ships of the sea base for
future deployment in another area of operationusTiseabasing is an evolutionary
extension of a proven concept, with significant reapabilities; it is not a new and
revolutionary idea.

What makes Seabasing such a challenging concépinpto fruition is the scale,
both in numbers of troops and distances, thatapgsed. The problem is that to execute

this concept, on a global stage, with the forcelebeing considered, will require a



significant expenditure in new ships (big-deck,hapeed, containerized amphibious
aircraft carriers) and aircraft (large, long rangayal airlift). A lot of money and energy
will have to be invested in a concept that is uaproon this scale. This is not to say that
the Seabasing concept is not a capability thau@®enilitary should pursue. On the
contrary, several key Seabasing building block bdipias could be developed and
exploited that have more universal applicationm8@xamples of this are common
containerized transportation systems, on-demandheaaising systems, high-sea-state
cargo transfer systems, and high speed sealitth Bithese pieces has intrinsic value
both in and out of the Seabasing concept.

An incremental approach to developing and fielddegbasing technologies is the
most fiscally and strategically responsible pldimis incremental approach needs to start
by identifying which building block technologieseahe most useful and feasible, both
for Seabasing as well as in the Joint environmeand,focusing development energies
there first. In parallel, the US military needsofielding and operationally testing as
much of the Seabasing concept as can be done niagrating each of the new building
blocks as they become available.

How should the US military leadership intelligentlgtermine how and where
scarce defense research and procurement fundsidheutvested in support of the
Seabasing concept? This study will attempt to anskaat question with a qualitative
analysis technique. This method will begin by ekang the Seabasing concept in order
to determine what key capabilities are requireexecute the concept. Proposed
solutions to fulfill each of these key capabilitigsl be examined in order to determine

their utility to the Seabasing concept, their titiin other Joint applications, their relative



cost to field, and their current state of developimdBased on these evaluations, a
prioritized list of recommendations will be devedabwith the goal of maximizing the

likely gain in value for the Joint Force while nmmiing cost and technical risk.

Tracing the Strategic Lineage of Seabasing

In order to set the stage for this analysis, & be@ew of the strategic and
historical context of Seabasing is in order. Thal&sing concept is nested in concepts
that are outlined in the various national strategiclance documents. This section traces
that nesting through each level of strategic docusjydrom highest to lowest, starting
with the 2006 National Security Strategy (NSS).

At first glance, it would appear that Seabasingested in Chapter IX of the NSS
(Transform America’s National Security InstitutidosMeet the Challenges and
Opportunities of the 21st Centgys this is the primary strategic guidance dingcall
force transformation, including Seabasing. Twagaties of challenges listed in this
chapter—traditional and irregular—are addresse8énbasing. Both traditional and
irregular challenges typically require the employtnef military forces at some distance
away from the United States. Thus, Seabasing reaydomponent of force projection
and sustainment for these types of challenges:. tr&ditional challenges, this is
projecting and sustaining forces in traditional batoperations. For irregular
challenges, this may include deploying and sustgiforces for stability operations,
counter-insurgency, special operations direct actio any of a number of other “non-

traditional” military missions.

3 President George W. BudNational Security Strategyf the United States of Ameri¢&/ashington, D.C.,
2006), 43-44.



Although Chapter IX directs overall military transfation, a more pressing
requirement for Seabasing in particular comes f@mapter VIII Oevelop Agendas for
Cooperative Action with the Other Main Centers &fléal Powej, Section C. This
chapter states that the United States must “beapedfto act alone if necessafyThis is
the critical capability that Seabasing is desigtwedddress, by attempting to minimize
the US military’s dependence on foreign land b&sesupporting power projection
forces.

In terms of the 2005 National Defense Strategy (N3®abasing supports the
strategic objective (*end,” in strategic parlano&)YSecure Strategic Access and
Maintain Global Freedom of Actior.”This is to be accomplished by the method
(“way”) of “dissuading potential adversaries...by@using and developing our own
military advantages.” Seabasing helps the Joint Force to “deter aggreasd counter
coercion” by providing the support structure fordimtaining capable and rapidly
deployable military forces and...resolv[ing] confliaiecisively on favorable term§.”

Of the eight key operational capabilities (“meargt)en in the NDS, two are
most relevant to Seabasing in support the two nastigoven above. Capability #3,
Operating from the Global Commons fundamental to the principles of Seabasing in
that the ability of US forces to be deployed angpsuted from a sovereign sea base
“provides our forces operational freedom of actibrCapability #4 Projecting and

Sustaining Forces in Distant Anti-Access Environtgiéa also enabled by the Seabasing

* Ibid., 37.

® U.S. Department of Defense, Office of the SecyetdiDefense, Donald H. Rumsfelational Defense
Strategy of the United States of Amerje¢éashington D.C., 2005), 6.

® Ibid., 7.

" Ibid., 8.

® Ibid., 13.



concept. The sea base is one potential hub ddisastnt support for US forces deployed
far from friendly land bases. In summary, Sealtasrstrategically well-founded with
respect to ends-ways-means in the NDS.

The 2004 National Military Strategy is the nextitad level of strategic guidance.
Practically, it is somewhat less relevant tharoiild be, both because it is older than the
NSS and NDS, and because it has been largely adsside factoby the 2006
Quadrennial Defense Review Rep@DR) as a source of strategic guidance. Keeping
that in mind, portions of the NMS are still usefulderiving the strategic foundations of
Seabasing. Two of the three military objectiveen(is”) outlined in the NMS are
supported by Seabasing. These capabilities suphpodbjective oPrevent Conflict and
Surprise Attackhrough the “way” of enabling forward posture gdsence by
providing sustainment for rotational and tempoyadéployed forces in locations where
land bases are not availaBlé=or the objective dPrevail Against Adversaries,
Seabasing capabilities may be used to sustaind@o®ss the spectrum of conflict, from
stability operations to major combat operatithg.he Seabasing concept also embodies
five of the seven desired Joint Force Attributeioed in Section Il of the NMSFully
Integrated, Expeditionary, Networked, Decentralizatt Adaptable

While the NSS, NDS, and NMS provide an implied feavork in which the
Seabasing concept fits, the QDR provides the npmstic and directive guidance. The
QDR’s importance is in linking the implied taskstie NSS, NDS, and NMS to specific
directive guidance concerned with developing aaliling Seabasing concepts and

technologies. Its directive power derives direfttyn the NSS, which lists the QDR as

° U.S. Department of Defense, Office of the Joinie®hof Staff, Richard B. Meyerghe National
Military Strategy of the United States of Amer{@dashington, D.C, 2004), 11.
%1pid., 13-14.



the governing document for how the Department debse (DoD) will “...adapt and
build to meet new challenge$.” The QDR designates “[t]he capability to deployiddy,
assemble, command, project, reconstitute, and pegnpint combat power from all
domains to facilitate assured access” as requiredpport the objective of “shaping the
choices of countries at strategic crossroads’Herurpose of deterring potential
aggressior?

Seabasing capabilities are referenced directiwoportions of the QDR’s
Reorienting Capabilities and Forcegction. First, under thlwint Maritime Forcesub-
section, the Navy is directed to procure the bifstight Maritime Prepositioning Ships
(Future) and provide for the use of Afloat Forw&tdging Bases for Special Operations
Forces:® Second, under thiint Mobility sub-section, Seabasing is given as a key part
of reducing the footprint of forward-deployed foscelThe important Seabasing
“connector” technology of high-speed sealift is ti@med as well. Most importantly, the
DoD is directed to “continue to pursue enablindhtestogies for transformational
logistics and innovative operational concepts asBeabasing?

At the service-specific level of strategic thougb¢abasing is part of the most
recentNaval Operations Concept 2008OC), described as one of the nine methods

used to fulfill the range of naval missions. He&y& control of the seas is leveraged,

" National Security Strategy3.

12.S. Department of Defense, Office of the SecyethDefense, Donald H. Rumsfel@uadrennial
Defense Review Repdk/ashington, D.C., 2006), 31.

Y Ibid., 47-48.

Y Ibid., 54.
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through Seabasing, to provide “operational maneamdrassured access to the joint
force.”™

Although effectively superseded by the 2006 QDR Nhval Transformation
Roadmap 2008NTR) provides even more specific programmatic doctrinal guidance
for Seabasing. The NTR translates the broad relteomd DoD-level strategic direction
into an operational and programmatic plan for aqushment, effectively delineating
the means to support the national strategic efidsxpands on the previous Sea Power
21 document, listing Seabasing, along with Seal@Hhsea Strike, and ForceNET, as the
“four interdependent and synergistic Naval CapgbRillars” that, taken together,
encompass the naval competencies which “form aeahibrce that assures access and
projects both offensive power and defensive cajiphii® Seabasing contributes to the
overall joint force through “support[ing] the Deghloent, Employment, and Sustainment
continuum...in the Major Combat Operations JOC [J@p¢erational Concept]” and as a
“critical enabler for the Force Projection requit®dthe Strategic Deterrence JOC
and...the Focused Logistics and Joint Command andr@oaquired for Stability
Operations.*” The NTR provides specific programmatic guidaraeSeabasing, linking
various programs and technological initiativesdoheof the five lines of operation
defined in the Seabasing JIC. This guidance ireduzlidgetary expenditure targets, as
well as initial and full operational time goalsr fove key acquisition programs that

support the development of Seabasing capabiliddso detailed in the NTR are specific

2.S. Department of Defense, Office of the ChieNafval Operations and Headquarters, U.S. Marine
Corps, Michael G. Mullen and Michael W. HagBkaval Operations Concept 2008/ashington, D.C.,
2006), 30.

6 U.S. Department of Defense, Department of the N&®oydon R. Englandyaval Transformation
Roadmap 2008Washington, D.C., 2003), 3.

Y Ibid., 5.
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research and development initiatives that suppeatb&sing and details about how
Seabasing doctrinal concepts are linked into jexgterimentation plans for what was the
near future'®

In summary, the Seabasing concept is well-groumntedtional strategic
guidance. The concept supports national stratpaats articulated in the NSS and can be
traced through each of the DoD strategic documgnésNDS, NMS, and QDR) to the
Navy-specific strategic documents (the NTR and NOO)e specific directions
contained in the NTR are consistent with achievirggdesired goals that Seabasing is

designed to support in the NSS.

Seabasing — A Historical Perspective

The practice of deploying land forces from shipsea and then supporting them
once ashore is not fundamentally new. In manyhtsil examples, sea-based support
was the major—or in some cases the only—sourcapgat for the forces ashore.

For the US Navy, the formative events that sokdifthe concept of sea-based
logistics were the support of sea and land foreesd the Pacific campaigns of World
War Il. The first major example of this was th@gart of the Marine forces ashore at
Guadalcanal in the fall and winter of 1942-1942irg the first attempt to mount such a
large-scale operation far from friendly bases witlie institutional memory of the Navy
and Marine Corps, many problems were encounteakt of these problems, such as
failure to combat-load the assault forces’ transpand surpluses/shortages caused by
inaccurate estimation of consumption rates, stemfinoead lack of experience and

planning. This was complicated by the distancenf@uadalcanal to the nearest support

18 1hid., 56-64.
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base (about 900 miles to Noumea, which itself wees 8,000 miles from Pearl Harbor)
and the impact of enemy action on delivering sgspio the front?

Sea-based logistics evolved dramatically in respdoghe challenges observed in
this early campaign, and was critical to the susoddater campaigns, particularly in the
central Pacific. For example, during the invasibtwo Jima early in 1945, a force of
more than eight hundred ships of all sizes ancettrgsions of ground troops in combat
were effectively deployed and supported for a seveaek campaign encompassing some
of the most intense combat seen in the Pacifiaéinedn this case, the nearest support
bases were over 500 miles away in the MarianasdsléGuam, Tinian, and Saipan),
although the vast majority of the fleet supportisimiere about 1,000 miles away,
operating from an anchorage in Ulitihi atdll.The support force at Ulitihi (Service
Squadron TEN) consisted of over 250 vessels angbfsd practically every form of
service as would be available at a navy yard oplsuepot on the continent™ Despite
the large distances and scale of the effort, noifst@nt logistical problems were
encountered. Although there are many technicastiog lessons can be learned from
these endeavors, the significant strategic lesstimat given a large enough investment in
equipment, adequate training, and a relativelydreenvironment, large land forces can
be successfully supported by sea for extended agnga

A more recent example of large-scale sea-basestilcgisOperation Corporate
the UK campaign to retake the Falkland Islands fAngentina in 1982. The British

deployed thirty-four warships, eight amphibiouspshitwenty-one fleet auxiliaries, fifty

¥ Worral R. CarterBeans, Bullets and Black Oil: The Story of Fleagistics Afloat in the Pacific During
World War Il(Washington, D.C, 1953; reprint, Newport, Rl: NaVér College Press, 1998), 26, 38-39.
20 [

Ibid., 281-283.
! pid., 286.



13

requisitioned civilian ships (ships taken up fraade—STUFT), and two brigades of
troops for the campaigfi. The nearest friendly base was Ascension Islamaltfour
thousand miles from the Falklands. Although th@gaign was ultimately successful,
the British logistics support was stretched towaey limit to make this possible. Three
significant lessons can be learned for future Se&abaperations from the Falklands
campaign.

First, without the ability to requisition and ralyidefit STUFT, the Royal Navy
would not have had adequate strategic lift to agumim the operation. The ability to use
STUFT, with their civilian merchant marine crewsr, €ombat roles such troop transport,
aircraft ferries and minesweepers was absolutéigai®® This is a notable concern for
US sealift policy, as the same freedom of employrsetypically not possible with
leased third-party ships and the number of US-#agghips available may not be
adequate.

The second significant challenge faced by the &ritorces was the inability to
adequately protect their support ships. All of litgastics for the ground forces were
supplied from support ships anchored in San Caklater, with minimal stockpiles
ashore in Ajax Bay. These support ships needée tept very close to the invasion
beach in order to provide the required supporte fEguirement to keep the support ships
in this confined space for such a long time maeéentkery vulnerable to Argentinean air

attacks. Three of the eight amphibious ships wérduring the conflict by bombs, with

#2.S. Department of Defense, Department of the Naggsons of the Falklands Summary Report
February 1983 Washington, D.C., 1983), Appendix B.

% Henry Leach, “Crisis Management and Task Forceemsy,” in The Falklands Conflict Twenty Years
On: Lessons for the Futured. Stephen Badsey, Rob Havers, and Mark Groved@gmrFrank Cass,
2005), 73.
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one of the three surfk. The ability to adequately protect the ships efska base from

enemy attack is crucial to the success of any Saadpaupported operation.
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Figure 1 — British Landing Areas in the Falkland Idands

The third take-away from the Falklands campaign thhadack of adequate
“connectors.” Severe shortages of helicoptersgenkated by the loss of the STUFT
container shigAtlantic Conveyoand her embarked Chinooks, dramatically limitesl th
ability to move supplies from the beachhead todsrurther inland. Logistics troops
were forced to use whatever could be acquiredudmet landing craft, small rigid hull
inflatable boats, and commandeered trucks whewdift not availabl&® In many cases

this was not possible, and supplies simply didgattout, or had to be carried on foot.

241 .J. Hellberg, “Logistics for Commandos of the Rbiarines,” inThe Falklands Conflict Twenty Years
On, 116, 121.

% bid., 116, 120.



15

Figure 2 —Atlantic Conveyer

Several US operations in the past five years hadesignificant Seabasing
components. The largest was durdgeration Enduring Freedomvhen Special
Operations Forces (SOF) and Marine units embarkdd®6Kitty Hawkand
accompanying expeditionary strike group ships wwdgrin the Gulf of Oman executed
“the longest ship-to-objective maneuver in histangving 400 miles inland to seize the
desert airstrip south of KandahaP.”However, some blemishes were seen in this
implementation of the Seabasing concept. Firstuge of USKitty Hawkas a
Seabasing platform required the removal of almesintire normal air wing
complement, rendering her ineffective as a strikibe@t defense platform. This
highlights the need to procure dedicated Seabasiipg, rather than employing a (very)
expensive CV/CVN to fill that role. Second, th@hnectors” used for this operation

(primarily CH-53 and CH-46 airframes) required foglstops in Pakistan en route to and

%6 Naval Operations Concept 20088.
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from Afghanistan. Contrary to the Seabasing pples, this required at lead¢ facto
cooperation from Pakistan. Longer-ranged connestoraft must be employed to
maximize the value of Seabasing.

The Seabasing concept is one that is well-foumaddth national strategic
guidance and in historical precedent. It is af@anary development of a long-
practiced naval mission that is both strategicadlgvant and operationally useful in the
current and near- to mid-term security environmetiabling the Joint Force
commander to conduct sustained, large scale laachtpns well inside hostile territory,
with minimum logistical footprint on the ground, &msing significantly increases the
agility of the joint force. Because the fundameéiaa behind Seabasing is not a new
one, many valuable lessons that can be learneddrx@mining past Seabasing-style
operations can be applied to the doctrine, equipmeturement, and execution of

Seabasing operations in the future.

Seabasing Specifics and Nominal Case Description

The Seabasing concept, as outlined in the JIO\MIE, can be scaled across the
range of military operations from a very small-gcapplication, such as would support a
SOF operation in a very permissive environmenthélargest-scale application, which
would be supporting a division-sized land force poment in major combat operations
against a near-peer competitbrOperations at the smaller end of this scale ateery
demanding in terms of the size of the force sumgubaind, thus, are generally capable of
being conducted using currently-fielded systenmsortler to really see the unique,

evolutionary capabilities that are called for byaBasing, one must look at employing the

2’ NWP SEABASINGap. 8-1 to 8-10.
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concept on a larger scale than that routinely pevéal by Expeditionary Strike Groups
(ESGs) and Marine Expeditionary Units (MEUS) today.

For the purposes of this study the nominal case feeabasing force structure
will be that construct capable of closing, assenthlemploying, sustaining, and
reconstituting a brigade-sized land force compgrarth as a Marine Expeditionary
Brigade (MEB) or Army Stryker Brigad. This nominal force structure concept
corresponds to the “Large Sea Base” notional S@alpasenario in the Seabasing
NWP 2 It fulfills all attributes of the “top-level meames of performance threshold”
detailed in the JIC (to be used for Joint experitatgon and Capabilities Based
Assessments) except it would be able to sustainamg, vice two, brigades ashdfe.
This is also the same construct as was used bydfense Science Board Task Force in
its study of Seabasint. This brigade-sized Seabasing force would havé#sic
attributes outlined in the remainder of this settid hese attributes set the parameters by
which various technological solutions will be e\atled later (see Methodologyelow).

The Seabasing force must be capable of bringingfatie Joint Force
components required to support major combat omaraiio the joint operating area
(JOA) within a time span of ten to fourteen daysrirthe execution order. As the heavy-
lift ships of the Seabasing force would be locatednore than 2,200 nautical miles (nm)

from the JOA at the time of execution, this tratedgdo a minimum average deployment

% These five functions are the “Seabasing Linesmér@tion” as outlined in botN\WPSEABASINGp. 1-

6, andSeabasing Joint Integrating Concept

2 NWPSEABASINGpp. 8-3 to 8-4.

% seabasing Joint Integrating Concet, Supporting a one- or two-brigade force ashe® matter of
scaling. Providing support to a second brigadelevoequire providing additional staging platformeda
connectors to the Seabase. In order to maintaisisi@ncy with the scenarios outlined in then NVi& a
Defense Science Board Task Force report, this aisalyill use the one-brigade construct.

31 U.S. Department of Defense, Office of the Undearr&ery of Defense for Acquisition, Technology, and
Logistics, William Schneider, Jr., chairmddefense Science Board Task Force on SEA BASING
(Washington, D.C., 2003), 13.
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speed of about 6.5 knots (assuming immediate depanpon the execute order and
fourteen days to arrivéf. For a somewhat more realistic deployment time(fagy-

eight hours from execute order to departure andiégs to arrive), this gives an upward
bound on average speed of almost 11.5 knots. @ino&ft and high-speed vessel transit
speeds are typically much greater, this minimunedmmnly a consideration for the large
ships of the Seabasing force.

Within twenty-four to seventy-two hours of arrivalthe JOA, the Seabasing
force must be able to complete any required resep$taging, onward movement, and
integration (RSOI) and be ready to conduct openalimaneuve?® This requires the
ability to transfer personnel and equipment betwesssels in the Seabasing force as
well as to selectively access and offload itemmfstorage locations. For example, the
arrival and closure of the Joint Force may inclugteiving personnel from CONUS
locations via one or more different high-speed emtor vessels and distributing them to
various platforms in the Seabasing force to mapryith their equipment, breaking out
and preparing equipment for operations, and thebatiioading of both troops and
equipment onto assault vehicles.

The Seabasing force must be able to deploy it@abegsized land component
directly to an enemy-protected objective from otrex-horizon during a single period of
darkness. For aircraft connectors, this meansrdbabdeployment range of about
150 nm from shore, or at least 175 nm from the 8sia force ship¥ For surface
connectors, this deployment range may vary fromr@5up to 150 nm, depending upon

the capability of the enemy forces to threatenSbabasing force ships with aircratft,

32 NWP SEABASING. 8-5;Seabasing Joint Integrating Conceft
¥ Seabasing Joint Integrating Concept
% Defense Science Boar83.
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mines, anti-ship cruise missiles or other anti-asagaeasures. A minimum range of
25 nm is required to keep the Seabasing force shvipisthe radar and visual horizon
from hostile ground-based observation, helpingoatiibute to tactical surpris@. A
longer range, upwards of 150 nm, would be desirapgenst an enemy force with robust
anti-access capabilities, in that it would provide Seabasing force more time to
defensively react to enemy attacks against theefrc

For sustainment capability, the Seabasing force tmeigable to indefinitely
support a brigade-sized joint force ashore. Dutimg sustainment, the Seabasing force
may be located up to 2,000 nm away from the neéiieadly advanced logistics support
site (ALSS) and as much as 200 nm from the condvae$ ashore being supportéd.
Instead of building up significant stocks of supplon shore, needed materials would be
delivered directly from the Seabasing force’s shipthe operating force8. In addition
to possessing the air and surface connectors itcedsupplies ashore, the Seabasing
force will require other connectors (air, high sppearface, or conventional ship) to move
supplies from CONUS or the ALSS to the Seabasingefo Supplies (ammunition, food,
fuel, water, repair parts, etc) will be receivedret sea base, selectively broken down and
stored, then transferred ashore as required toosughe Joint Force.

The amount of material to be provided is substanttas projected that a MEB-
sized force conducting intense combat operatiofidawve a daily logistics requirement

of up to 95 tons of provisions, 688 tons of ammionitand 1,595 tons of fuel per d&y.

% |bid., 48.

% |bid., 39.

" bid., 78.

¥ Seabasing Joint Integrating Concep®.

39 Stephen L. Kennedy, “An Analysis of Alternatives Resupplying the Sea Base” (Master’s thesis,
Monterey, CA: Naval Postgraduate School, 2002), 12.
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Logistics personnel must have complete visibilitg @andom access to all stores to
ensure that the right material gets to the rigloppe at the right time. The Seabasing
force will also be required to supply limited m&nénce and medical support to the
forces ashore, including retrograde capabilitiescésualties and damaged equipment
back to the ALSS and/or CONUS.

Finally, the Seabasing force must be able to recthe deployed land
component, reconstitute the force afloat, and riegethe force for future operations in
another JOA. The expected transfer distancesiodéployed forces back to the
Seabasing force would be expected to be simildrdse at which the forces deployed.
Reconstitution of the force can be expected taimhelrepair and maintenance as well as
wash down or decontamination of equipment. Thaci&pto handle equipment that has
been exposed to chemical, biological, or nucleatamination may also be requir&d.

In order to provide reliable support to forceeambat ashore, Seabasing must be
as weather-independent as possible. This regihiegsll of the functions given above
must be able to be conducted without interrupttomoderate seas. This will require the
ability to safely launch and recover tactical andreector aircraft, transfer to and from
surface connectors, and transfer between Sealbfasagystaging platforms in sea states
up to and including sea state fd@r.

The nominal case described here is a challengieglmat requires the full
panoply of capabilities that Seabasing could btenthe Joint Force. Although one could
easily imagine more permissive scenarios whereftilisange of capabilities would not

be needed to accomplish the mission, this hypahletonstruct is the smallest and

“0 Seabasing Joint Integrating Conceft
L NWPSEABASINGpp. 7-1 to 7-5.
2 Seabasing Joint Integrating Concep?.
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simplest one that fully exploits all of the evotutary capabilities that Seabasing brings
over and above traditional amphibious warfare. &capabilities that would be needed
for a scenario like this, such as missile/air degesystems, sensors, command and
control systems, fire support, mine clearance hedike, are incorporated in the Sea
Shield, Sea Strike, or ForceNET concepts. TheBenati be considered here. What will
be evaluated are the five key Seabasing-specifialuhty areas where the development
of new technologies and the fielding of new systanesrequired for the Seabasing
concept to reach its full potential. These fivg kapability areas are staging platforms,
aircraft connectors, surface connectors, bulk cénayusfer at sea and inter-ship

interfaces, and logistics support systems.
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Methodology for Analyzing Alternatives to Satisfy Key Capabilities

In evaluating various options to fulfill each bktkey capability areas outlined
above, a standard analytical framework must bébksiteed. For each of the capability
areas, one or more potential solutions that haee pé&nned or developed will be
described. Each of these potential solutionslvalevaluated and quantified in each of
four different areas: utility to the Seabasing aptc utility to the Joint Force outside of
the Seabasing concept, developmental status, atdocfield. The results of these
evaluations will be compiled to determine an ovesebre for each potential solution.
This overall score will then be used to constru@mmended priorities list. The key
to ensuring that this analysis is valuable is theetbpment of an adequate system of

metrics for the potential solutions in each of finer different areas.

Seabasing Utility

First, the utility of the potential solution toettfseabasing concept must be
evaluated. The specifics of how this will be meadudifferent for each capability area,

based on what characteristics are required forcduaability.

Seabasing Utility Metrics for Staging Platforms

For staging platforms, the important metrics areesl cargo capacity, vehicle
capacity, troop capacity, aircraft capacity, andeage connector capacity. Speed is
scored by assigning the potential staging platfona point for every 5 knots of

maximum sustained speed, with a maximum scorewfgoints (equating to 20 knots).
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For each of the capacity metrics, a score fromtorten will be assigned, based
how big a fraction of the lift required to supparhotional 2015 Marine Expeditionary
Brigade (MEB) is supplied by the platform. The aaipy required in each of these areas
to transport the 2015 MEB is shown in Table 1. gdarapacity is measured in cubic feet
of storage space. Vehicle capacity is measurequiare feet of space available for
vehicles. Troop capacity is measured in total nemab landing force troops carried
(officers and enlisted), including any “surge” cagpathat the platform may posses.
Aircraft capacity is measured by the number of “@&lequivalent spots” that the
platform can support. It is important to note ttia$ is a measurement of maximum total
aircraft carrying capacity, including hanger decksg not of flight deck space or the
number of aircraft typically assigned. This metsithe current standard used by the
Marine Corps for measuring the aircraft carryingaxity of various ship& Similar to
aircraft capacity, surface connector capacity isasneed by the number of “LCAC-

equivalent” spots that the platform can support.

Cargo 560,000 Cubic feet

Vehicles 300,000 Square feet

Troops 12,700 Personnel

Aircraft 260 “CH-46 equivalent” spots
Surface Connectors 31 “LCAC equivalent” spots

Table 1 — Lift Requirements for Notional 2015 Marire Expeditionary Brigade™

“3 Robert Button et alA Preliminary Investigation of Ship Acquisition @pwis for Joint Forcible Entry
Operations(Santa Monica, CA; RAND, 2005), 31.
“4Robert Button et alShip Acquisition Options for Joint Forcible Entrpérations 43.
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The score assigned for each capacity area is detedrby taking the capacity
provided by the potential staging platform, diviglithat number by the capacity required

for the MEB, multiplying the result by ten and ralimg to the nearest whole numb@r.

Seabasing Utility Metrics for Aircraft Connectors

For aircraft connectors, the three key paramebaisdre scored are cargo
capacity, speed, and range. Aircraft connectayaaapacity (measured in short tons),
range (in nautical miles), and speed (in knot® liaked in that the range is the
unrefueled tactical radius while carrying the spedicargo load, at the specified speed.
In order to carry the current Army Stryker vehictesl projected Army FCS, an aircraft
connector should have a capacity of at least twems'® Given the Seabasing concept
described above, it should be able to lift thiglioaan unrefueled radius of 200 nm from
the staging platform. Finally, an aircraft conrmechould be able to keep up with the
troop carrying aircraft, which will most likely e V-22 Osprey or some variant
thereof. This would give a speed requirement o&B50 mph (217 knot$)J. Similar to
the how the capacity scores for the staging platéoare calculated, the score assigned
for each of these metrics is determined by takiegdapacity provided by the potential
aircraft connector, dividing that number by thea@ty desired (as outlined above),
multiplying the result by ten and rounding to thearest whole number. Additionally,

aircraft connectors are also scored based on whethmt the solution is capable of

*5 For all the capacity measurements, the values arsethose that the platform can support
simultaneously, without degrading capacity in otéuezas. In other words, it can carry the listechtjtyaof
troops, vehicles, aircraft, surface connectors@ardo.

“6 John Gordon IV et alAssessment of Navy Heavy-Lift Aircraft Opti¢Banta Monica, CA: RAND,
2005), 24.

4" Christian F. M. Liles and Christopher Bolkcohilitary Helicopter Modernization: Background and
Issues for Congreg&Vashington, D.C.: Congressional Research Ser2ia@4), 41.
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vertical take-off and landing (VTOL) and whethemat the solution is capable of in-
flight refueling, with ten points being awarded &mlutions that have each of these

capabilities.

Seabasing Utility Metrics for Surface Connectors

Surface connectors share many of the same key ptgesras aircraft connectors.
Specifically, cargo capacity, range, and speeakhimportant. Ideally, a surface
connector should be capable of transporting twihetheaviest combat vehicles in the
inventory (currently the M1A2 Abrams tank, with @ight of seventy tof§ a distance
of 150 nm, at a speed of fifty knots. Similar e hhow the capacity scores for the
staging platforms and aircraft connectors are ¢aled, the score assigned for each of
these metrics is determined by taking the capgxciyided by the potential surface
connector, dividing that number by the capacityirges(as outlined above), multiplying
the result by ten and rounding to the nearest wholeber. Since surface connectors
must operate from the staging platforms at sehddand forces ashore, the ability for a
surface connector to be fully amphibious is valaal#urface connectors that are fully
amphibious will be awarded an additional ten poirfthose that are capable of unloading

directly onto a beach, but are not fully amphibiousl be awarded five points.

“8M1A2 Abrams: Main Battle Tartkrochure (Sterling Heights, MI: General Dynamientl Systems,
2003) accessed http://www.gdls.com/programs/mla2.htoth 19 February 2007.
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Seabasing Utility Metrics for At-Sea Bulk Cargo fiséer

For at-sea bulk cargo transfer technologies, tlyeckaracteristics required for
Seabasing are the maximum load able to be traesfethre throughput capacity of the
transfer system, and the maximum sea state at viliebapacity transfers can safely be
maintained. The ability to transfer loads as laage fully-loaded forty-foot International
Organization for Standards (ISO) compliant interadasbntainer, weighing up to thirty-
five tons, is desirablé?

Estimating the required throughput capability fqraaticular transfer technology
requires making some assumptions about how reple@st operations would be
conducted. As stated in the previous section, 8MiEZed force conducting intense
combat operations may require up to 783 tons/dgyafisions and ammunition.
Assuming an average container would carry twemyg tabout forty containers would be
needed. Assuming eight hours per day are deditateargo transfer, about five
containers per hour would need to be transfeftetls was outlined in the previous
section, the Seabasing concept requires the atmlgystain forces ashore in all but the
most extreme of sea conditions. As such, the fgoadargo transfer systems is to be able
to safely operate at full capacity in up to sesestaur.

Similar to the how the capacity scores for theisgglatforms and connectors
are calculated, the score assigned for each of timesrics is determined by taking the
capacity provided by the potential cargo transéehntology, dividing that number by the

capacity desired (as outlined above), multiplying tesult by ten and rounding to the

“9U.S. Department of Defense, Office of the Jointe®hof Staff,Joint Pub 4-01.7: Tactics, Techniques,
and Procedures for Use of Intermodal Containergamt OperationgWashington D.C., 1997), p. |I-6.
%0 Shore side container facilities with purpose-desitycontainer cranes can transfer up to thirtyainats
per hour per crane, according to Kennedy, “An Asalyf Alternatives for Resupplying the Sea Bag6,”
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nearest whole number. Additionally, the abilityttansfer ISO-compliant twenty- and
forty-foot intermodal containers is valuable. ®yss that can handle twenty-foot
containers will be awarded five points. Systenat tan handle both twenty- and forty-

foot containers will be awarded ten points.

Seabasing Utility Metrics for Logistics Support fieclogies

Logistics support technologies must provide fouy &apabilities to Seabasing.
These are the ability to randomly, selectively,emscand offload any required item
(selective offload); the ability to provide full-tnansit visibility of all material in the
pipeline at any time; the ability to support the u$ ISO-standard twenty- and forty-foot
intermodal containers; and the ability operate ntexdjy Each logistics support
technology solution will be assessed as to how ivedltisfies these four key capability
areas. Proposed solutions that fully support aa aiill be awarded ten points. Proposed

solutions that only partially support an area Wwélawarded five points.

Joint Force Utility

Second, the utility of the potential solution e tJoint force in areas outside the
Seabasing concept must be evaluated. This wiMaduated by examining how each
solution contributes to each of the Joint Opera@ogcepts (JOC) outside of the
Seabasing construct. Solutions that replicateiagisapabilities from this point of view
will be awarded three points. Solutions that pdevan improvement to an existing
capability will be awarded six points. Solutiohst provide a new, relevant capability

will be awarded ten points. This evaluation w#l tepeated for each of the JOCs:
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Homeland Defense and Civil Support; Deterrence @ters; Major Combat Operations;
Military Support to Security, Stability and Recanstion Operations; Irregular Warfare;
and Shaping Operation.Values for each JOC will be totaled to provide $olution’s

composite score for utility outside of Seabasing.

Developmental Status

Third, the current state of development of theeptél solution must be
determined. The current state of development thirelcives two important variables—
the time until the solution reaches operationabbtdpy and the risk (technical and
financial) associated with pursuing the soluti@toring for development will be done
on a fifty point scale, with more points being gier solutions that are further along in
the development and procurement process. For fateanlutions that are currently only
in the conceptual phase, ten points will be award@akential solutions that are
undergoing research and development, but haveeaohed the functional prototype
stage, will be awarded twenty points. Solutioret thave reached the point where a
complete, functional prototype has been createldb@ibwarded thirty points. For
potential solutions that exist, for the most paraicomplete configuration as would be
required for Seabasing, and are in use in the@ivgector or with another country’s
military, forty points will be awarded. Solutiotisat are currently in use to any extent
somewhere within the US military or US governmeiit be awarded the maximum of

fifty points.

*1 U.S. Department of Defense, Office of the Jointe®hof Staff, J7 Joint Experimentation,
Transformation and Concepts Divisialnint Transformation and Concegtdicrosoft PowerPoint
presentation] (Washington D.C., 2007), slides aegessed at
http://www.dtic.mil/futurejointwarfare/concepts/sia.ppton 16 February 2007.
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Cost to Field

Finally, the cost to develop and field each of ploéential solutions needs to be
determined. In order to provide a standard measemg this fielding cost will be for the
amount of material required to support a singlgdate-sized unit (MEB or Army Stryker
brigade) in accordance with the JIC and NWP. Barteons that already exist in the
force, this value will be the actual cost of pramaent. For solutions that do not already
exist, the best estimate of cost of procuremeritheilused. Unless otherwise specified,
all costs referenced in this document are in FY@¥ads and have been converted from
then-year dollars using the Inflation Calculatorrimok provided by the Naval Center
for Cost Analysis, using the appropriate weightdthtion index for the type of
expenditure (Shipbuilding & Conversion, Navy; AefirProcurement, Navy; or National
Defense Sealift Fund}. Scoring for cost will be done using a point scalith more
points being given for solutions that are less aspe in terms of total deployment cost.
Programs with a total cost to field of up to $50lion will be awarded the maximum of
fifty points. If the total cost to field is $500ilfion to $1 billion, forty points will be
awarded. Similarly, if the estimated total cossisbillion to $2 billion, thirty points will
be awarded. Twenty points will be awarded if thetavill be $2 billion to $4 billion and
ten points if the cost will be $4 billion to $8lmh. Zero points will be awarded for

programs costing over $8 billion.

2U.S. Department of Defense, Naval Center for @ostlysis, Inflation_Calc_FY08_Ver_1.x[Microsoft
Excel worksheet] (Washington, D.C., 2007) accessbttp://www.ncca.navy.mil/services/inflation.cfm
on 21 February 2007.
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Evaluation of Potential Solutions to Key Capabilites

Key Capability Area #1 — Staging Platforms

The first key capability area that will be examdrfer potential solutions is that of
staging platforms. These are the ships that ftwercore of the Seabasing concept,
providing the heavy lift, force closure and tranpsient locations, and reconstitution
capabilities for the Seabased forces. Many opti@ve been proposed for staging
platforms, some of which are current vessels antesaf which are in various stages of
design and procurement. Fourteen different vegs@ns will be analyzed in this study:
LHA, LHD, LHA(R), LPD 4, LPD 17, LSD 41, LSD 49, MR, T-AKR, T-AKE, Legacy
T-AK, MPF 2010, “Sea Force,” and Maersk S-Class\@osion.

A fully-formed Seabasing capability will includevazal of these potential
solutions. Although Seabasing force compositigrsséll evolving, the current doctrinal
construct would require an Expeditionary Strike @rgone LHA or LHD, one LPD, one
LSD, and combatant escorts) to be combined withlantime Prepositioning Force
(Future) Squadron (two LHA(R), one LHD, three T-AKiRree MLP, three T-AKE, and
two Legacy T-AK) in order to close a MEB-sized laodce for a forcible entry

scenaric® Appendix 1 summarizes the results of this analysi

Tarawa-class (LHA 1)
TheTarawaclass LHA is a large amphibious assault ship, withll-sized flight
deck and well deck. It is designed to transpaigaificant portion of a MEU'’s troops,

equipment, and supplies; be a base of operationstary wing/VTOL aircraft and

> NWPSEABASINGp. A-10.
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landing craft; and provide facilities for commantaontrol of amphibious operations.
The five ships of th&arawa<class were commissioned between 1976 and 1980rand a
in the process of being retired, starting with tH&SBelleau WoodLHA 3) in 2005, to

be replaced on a one-for-one basis by LHD 8 anfdiistefour LHA(R)s.

In terms of Seabasing capabilities, Treawaclass LHAs provide significant
capabilities in terms of cargo space, troop capaand aviation capabilities. Table 2
summarizes how much capability tharawaclass has compared to the each of the
Seabasing metrics, as well as the class’s resufigadpasing Utility score. Overall, the

Tarawaclass has a composite Seabasing Utility scoréesea points.

Metric LHA MEB Units Seabasing Utility
Capability | Requirement Score
Cargo 156,000 560,000 Cubic feet 3
Vehicles 28,700 300,000 Square feet 1
Troops 1,902 12,700 Personnel 1
Aircraft 43 260 “CH-46 equivalent” spots 2
Surface 1 31 “LCAC equivalent” spots 0
Connectors
Speed 24 20 Knots 4

Table 2 — LHA Seabasing Utility*

TheTarawaclass provides some capabilities to areas outdi@&eabasing. For
Homeland Defense and Civil Support (HD/CS) it pd®d a mobile base of operations

for humanitarian assistance, disaster relief, amsequence management. This role is

4 U.S. Department of Defense, Marine Corps Combae@ment Commandvlarine Corps Reference
Publication (MCRP) 3-31B, Amphibious Ships and liagdCraft Data BooKWashington D.C., 2001), 3-
5.



33

not unique to the LHA and other ships as well adifees ashore may provide the same
sorts of support to HD/CS operations. Therefdresd points are awarded for HD/CS.
With respect to Deterrence Operations, the powaeption capabilities provided by the
LHA, operating as part of a rotationally or surgglbyed Expeditionary Strike Group, is
both unique and relevant. Thus, ten points ared@adafor Deterrence Operations.

Outside of forcible entry and Seabasing scenatias|. HA provides only limited
support to Major Combat Operations (MCO), primaasyan auxiliary aviation platform
for sea control, counter-mine, and undersea warfassions. As this role is primarily
filled by aircraft carriers and surface combataatgy three points are awarded to the
LHA for MCO.

Amphibious ships such as the LHA only provide peeial support for Military
Support to Security, Stability and Reconstructigge@tions (SSTR), as either strategic
sealift to bring troops, equipment and humanitaassistance to the area of operations
and/or as an aviation operation platform. In eitese, this role is duplicated by other
solutions such as commercial or dedicated stratégassets or a shore facility for air
operations. Therefore, three points are awarde8 %I R.

Amphibious ships like the LHA provide an Afloat Mard Staging Base (AFSB)
for Irregular Warfare (IW). Although the rolesléitl by and AFSB may be replicated
ashore, the abilities to conduct IW operations aitirequiring host nation approval for
force basing and the improved force protectionrdid by being at sea are enough of an
improvement over shore facilities to earn the LHAmints for IW.

LHAs and other “gray hull” amphibious ships routinéll forward presence and

security cooperation roles around the world in suppf Shaping Operations. Since this
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role may also be performed by other joint operatidarces, only three points are
awarded to the LHA for Shaping Operations. Oveth# LHA has a composite Joint
Utility score of twenty-eight points.

As the LHA is a currently-fielded platform, no ggdepmental effort is required to
incorporate it into Seabasing. Thus, the LHA isieded fifty points for Development
Status.

The LHAs were constructed in the 1970s for a c6$764.6 million>®> As
outlined above, the NWP concept for a MEB-sizedb@seng force consists of one ESG
and a Maritime Prepositioning Force (Future)—MPFdyuadron. Since only one
LHA is required as part of this force structures thtal cost to field is also $764.6

million. This results in a Cost to Field scorefafty points.

Wasp-class (LHD 1)

TheWaspclass LHD is also a large amphibious assault sinp,with a full-sized
flight deck and well deck. An evolution of the LH¥#esign, it is designed fill the same
roles as the LHA, with improvements in the command control systems, ability to
support aircraft, and number of landing craft @adri The eight ships of thaspelass
were commissioned starting in 1989, with the fstaip, USSMakin Island(LHD 8)
scheduled to be commissioned in 2007. The LHD®spected to be in the force until at

least the late 2020s.

5 In FYO7 dollars. Total LHA contract cost for &ile ships was $1,462 million in FY78 dollars. $hi
cost was divided by five and converted to FYO7alsll U.S. General Accounting Office, Comptroller
GeneralReport to the Congress on the 1978 Navy Shipbugil@laims Settlement at Litton/Ingalls
Shipbuilding—Status as of August 1, 198&shington, D.C., 1982), 3.
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In terms of Seabasing capabilities, Waspclass LHDs also provide significant
capabilities in terms of cargo space, troop capaaind aviation capabilities. In
comparison to the LHA, they have significantly masem for surface connectors, with a
small reduction in cargo and vehicle space. Asratind troop capacities are
substantially similar. Table 3 summarizes how meaghability théWVaspclass has
compared to the each of the Seabasing metricsekhasvthe class’s resulting Seabasing

Utility score. Overall, th&Vaspclass has a composite Seabasing Utility scorkidéen

points.
Metric LHD MEB Units Seabasing Utility
Capability | Requirement Score
Cargo 145,000 560,000 Cubic feet 3
Vehicles 24,012 300,000 Square feet 1
Troops 2,104 12,700 Personnel 2
Aircraft 42 260 “CH-46 equivalent” spots 2
Surface 3 31 “LCAC equivalent” spots 1
Connectors
Speed 22 20 Knots 4

Table 3 — LHD Seabasing Utility®

The utility provided by th&Vaspelass to the Joint Force outside of Seabasing is
essentially identical to that provided by therawaclass. Therefore, the LHD is
awarded three points for HD/CS, ten points for Dretece Operations, three points for
MCO, three points for SSTR, six points for IW, ahcee points for Shaping Operations.

Overall, the LHD has a composite Joint Utility seaif twenty-eight points.

¢ Amphibious Ships and Landing Craft Data Bo&48.
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As the LHD is a currently-fielded platform, no éepmental effort is required to
incorporate it into Seabasing. Thus, the LHD isuaded fifty points for Development
Status.

The unit cost of the most recent LHD was $1,205il6an.>” Since two LHDs
are required to support the MEB Seabasing foreetdtal cost to field is $2,411 million.

This results in a Cost to Field score of twentynpsi

LHA(R)

Designed to both replace tharawa<class LHAs and incorporate design features
specific to Seabasing, the Replacement LHA, LHA(R) been the subject of
considerable controversy over the past few ye@he currently-proposed design, at least
for the first ship in the class, is an evolutiortleé LHD design. The most significant
changes from the LHD are that the well deck has lseenpletely removed and the
amounts of vehicle space and troop capacity hage texluced by about half. The
purpose of this change is two-fold: to providermore hanger volume to be able to
handle the larger F-35, MV-22, and CH-53K aircraftd to provide more volume for
carrying aviation fuel. The LHA(R) retains the cmand and control capabilities of the
LHD.

In terms of Seabasing capabilities, the LHA(R)rsnarily focused on aviation
support. It also provides significant capabilitieserms of cargo space and some
capacity for troops and vehicles. Table 4 sumnearfow much capability the LHA(R)

has compared to the each of the Seabasing metsiegell as the class’s resulting

" U.S. Department of Defense, Department of the NBiggal Year (FY) 2008/2009 Biennial Budget
Justification of Estimates: Shipbuilding and Corsien, NavyWashington, D.C., 2007), p. 16-1.



Seabasing Utility score. Overall, the LHA(R3s a composite Seabasing Utility score of

nine points.

Figure 3 — LHA(R) Concept Design®
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Metric LHA(R) MEB Units Seabasing Utility
Capability | Requirement Score

Cargo 125,000 560,000 Cubic feet 2
Vehicles 12,000 300,000 Square feet 0
Troops 1,102 12,700 Personnel 1
Aircraft 45 260 “CH-46 equivalent” spots 2

Surface 0 31 “LCAC equivalent” spots 0

Connectors
Speed 20 20 Knots 4

Table 4 — LHA(R) Seabasing Utility®

%8 U.S. Department of Defenserogram Acquisition Costs by Weapons System: Dejeart of Defense

Budget for Fiscal Year 200@Vashington, D.C., 2007), 55.

%9 Eric J. LabsThe Future of the Navy's Amphibious and Maritimepisitioning Force§Washington,
D.C.: Congressional Budget Office, 2004), 20.
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The utility provided by the LHA(R) to the Joint eroutside of Seabasing is
essentially identical to that provided by therawaclass andVaspclass ships.
Therefore, the LHA(R) is awarded three points f@/@S, ten points for Deterrence
Operations, three points for MCO, three pointsS&TR, six points for IW, and three
points for Shaping Operations. Overall, the LHA{RRs a composite Joint Utility score
of twenty-eight points.

The LHA(R) is a modification of an existing desitpat does not incorporate any
substantially new or unproven technology; the @xgstHDs can be considered
“prototypes” of the LHA(R)esign. Thus, the LHA(R$ awarded thirty points for
Development Status.

The projected unit cost for the first LHA(R) expected to be $2,806.2 milli&h.
Since two LHA(R)s are required to contribute to MEB Seabasing force, the total cost

to field is $5,612.4 million. This results in agiao Field score of ten points.

Austin-class (LPD 4)

TheAustinclass LPD is an older amphibious transport doglglker than the
LHA/LHD-type ships and an evolution of World Wardta amphibious ship designs.
The ship has a large well deck that is covered bgl@opter flight deck, although the
Austinclass does not possess a hanger deck and thed#igktis primarily used as an
operating platform for helicopters based on otlhgoss It is designed carry significant
amounts of cargo, vehicles, troops, and landinfi.cta the current ESG construct, an

LPD such as thAustinclass will accompany an LHD or LHA and an LSD. &tr,

0 Fiscal Year (FY) 2008/2009 Biennial Budget Jusdifizn of Estimates: Shipbuilding and Conversion,
Navy, p. 19-1.
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the three ships will carry a complete MEU. The L#Boes not have the same level of
command and control systems as the larger amplsilsiogps. The twelve ships of the
Austinclass were commissioned between 1961 and 196% shkips of the class have
been decommissioned, starting in 2005 with Wa&uth (LPD 6). The remaining seven
ships are scheduled to be decommissioned by 20t d$°D 17 class ships are
completed to replace them.

In terms of Seabasing capabilities, festinclass LPDs provide about a third of
the cargo space, about two-thirds of the vehicéespand about half the troop
complement of an LHD. They have only limited saga&onnector capacity (only one
LCAC can be carried) and can only support a vemtéd number of helicopters from the
flight deck. Table 5 summarizes how much capatilie Austinclass has compared to
the each of the Seabasing metrics, as well addlke’s resulting Seabasing Utility score.

Overall, theAustinclass has a composite Seabasing Utility scorexqia@nts.

Metric LPD 4 MEB Units Seabasing Utility
Capability | Requirement Score

Cargo 51,000 560,000 Cubic feet 1
Vehicles 14,000 300,000 Square feet 0
Troops 885 12,700 Personnel 1
Aircraft 4 260 “CH-46 equivalent” spots 0
Surface 1 31 “LCAC equivalent” spots 0

Connectors
Speed 21 20 Knots 4

Table 5 — LPD 4 Seabasing Utilit§*

1 Amphibious Ships and Landing Craft Data Bo@# 1.
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The utility provided by théustin¢lass to the Joint Force outside of Seabasing is
essentially identical to that provided by the largephibious ships, although its capacity
is somewhat smaller all around. Therefore, the UHBawarded three points for
HD/CS, ten points for Deterrence Operations, tip@ats for MCO, three points for
SSTR, six points for IW, and three points for ShgpgDperations. Overall, the LPD 4
has a composite Joint Utility score of twenty-eigbints.

As the LPD 4 is a currently-fielded platform, neveélopmental effort is required
to incorporate it into Seabasing. Thus, the LPB @warded fifty points for
Development Status.

The unit cost of the LPD 4 is $1,848 millién.Since one LPD is required as a
component of the MEB Seabasing force, the total twoeld is also $1,848 million.

This results in a Cost to Field score of thirtyrgsi

San Antonio-class (LPD 17)

TheSan Antonieclass LPD was designed as a replacement for tbe4_€lass to
supplement the LHDs and LSDs in an ESG. As amésdlg new design, the LPD 17
was designed from the beginning to support all {gexteration Marine Corps equipment,
including the ability to operate and hanger-stoevkMiV-22. The LPD 17 provides a
significant improvement over the LPD 4 class imrtgiof capacity for vehicles and

landing craft, at the cost of some cargo spacejedisas significantly improved command

%2 Unit cost of the LPD 4 class is listed as $235%#fllion in U.S. Department of Defense, Department
of the Navy,US Navy Fact File: Amphibious Transport Dock — L@@ashington, D.C. 2006) accessed at
http://www.navy.mil/navydata/fact display.asp?ci@88&tid=600&ct=4on 25 February 2007. Assuming
that these are then-year costs for the ships,dakie upper value of $419 million FY65 dollars certs to
$2,202 million FYO7 dollars and taking the lowetueof $235 million FY61 dollars converts to $1,393
million FYOQ7 dollars. Averaging the two extremasas an estimated cost of $1,848 million.
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and control capabilities. The first ship of thasd, USSSan AntonidLPD 17) was
commissioned in 2006, and the remaining eight sbiigke class are expected to be
completed at the rate of about one ship per y&he class was originally to be a total of
twelve ships, but the current plan is only for niffghe remaining three may be procured
at some point in the future.

In terms of Seabasing capabilities, 88n Antoniczlass LPDs provide their most
significant contribution in their vehicle capacityhich is about as large as an LHD
provides, and its well deck space, capable of cagriyvo LCACSs. It also provides some
cargo and troop capacity, and a limited amountw@tan support. Table 6 summarizes
how much capability th8an Antonieclass has compared to the each of the Seabasing
metrics, as well as the class’s resulting Seabddtiligy score. Overall, th&an Antonie

class has a composite Seabasing Utility scoregbit gioints.

Metric LPD 17 MEB Units Seabasing Utility
Capability | Requirement Score
Cargo 35,000 560,000 Cubic feet 1
Vehicles 25,000 300,000 Square feet 1
Troops 667 12,700 Personnel 1
Aircraft 4 260 “CH-46 equivalent” spots 0
Surface 2 31 “LCAC equivalent” spots 1
Connectors
Speed 22 20 Knots 4

Table 6 — LPD 17 Seabasing Utilit}?

8 Amphibious Ships and Landing Craft Data BobR-14.
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The utility provided by th&an Antoniczlass to the Joint Force outside of
Seabasing is essentially identical to that providgdther amphibious ships. Therefore,
the LPD 17 is awarded three points for HD/CS, teimfs for Deterrence Operations,
three points for MCO, three points for SSTR, siinpofor IW, and three points for
Shaping Operations. Overall, the LPD 17 has a ositg Joint Utility score of twenty-
eight points.

As the LPD 17 is a platform that is currently undenstruction, with one ship
fully in commission, no developmental effort is u@gd to incorporate it into Seabasing.
Thus, the LPD 17 is awarded fifty points for Deymigent Status.

The expected average unit cost of the LPD 17 progsa$1,423.9 millior??

Since only one LPD is required as part of the MEBI&&sing force, the total cost to field

is also $1,423.9 million. This results in a CasFteld score of thirty points.

Whidbey Island-class (LSD 41)

TheWhidbey Islanetlass LSD is, like thé&ustinclass, an evolution of World
War ll-era amphibious ship design. The LSD 41 thasfirst ship specifically designed
to carry the LCAC, and can support a larger nunab&CACs than any other ship in the
fleet. Similar in general layout to the LPD 4, 8D 41 has a large well deck that is
covered by a flight deck. The LSD 41 can operalebpters for the flight deck, but has
no hanger space and no support facilities for aftcrThe eight ships of the class were
commissioned between 1985 and 1992, and are exjgectemain in service through

about 2020.

% Fiscal Year (FY) 2008/2009 Biennial Budget Jusdifizn of Estimates: Shipbuilding and Conversion,
Navy, p. 17-1.
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In terms of Seabasing capabilities, Whidbey Islandslass LSDs provide their
most significant contribution in their surface centor capacity, which is even more than
is provided by an LHD. It also provides some vihand troop capacity, with a very
limited amount of cargo capacity and aviation supp®able 7 summarizes how much
capability thewhidbey Islanetlass has compared to the each of the Seabasingsnas
well as the class’s resulting Seabasing UtilityrecdOverall, thaVhidbey Islanetlass

has a composite Seabasing Utility score of fiven{oi

Metric LSD 41 MEB Units Seabasing Utility
Capability | Requirement Score

Cargo 8,970 560,000 Cubic feet 0
Vehicles 11,831 300,000 Square feet 0
Troops 504 12,700 Personnel 0
Aircraft 0 260 “CH-46 equivalent” spots 0
Surface 2 31 “LCAC equivalent” spots 1

Connectors
Speed 22 20 Knots 4

Table 7 — LSD 41 Seabasing Utiliyy

The utility provided by th&Vhidbey Island:lass to the Joint Force outside of
Seabasing is essentially identical to that providgdther amphibious ships. Therefore,
the LSD 41 is awarded three points for HD/CS, teimts for Deterrence Operations,
three points for MCO, three points for SSTR, siinpofor IW, and three points for
Shaping Operations. Overall, the LSD 41 has a ositg Joint Utility score of twenty-

eight points.

% Amphibious Ships and Landing Craft Data Bob&-20.
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As the LSD 41 is a currently-fielded platform, developmental effort is required
to incorporate it into Seabasing. Thus, the LSDsddwarded fifty points for
Development Status.

The unit cost of the LSD 41 program was $765.5iamilf® Since only one LSD
is required as part of the MEB Seabasing forcetdta cost to field is also $765.5

million. This results in a Cost to Field scorefafty points.

Harpers Ferry-class (LSD 49)

TheHarpers Ferryclass LSD is a modified version of thi¢hidbey Islanetlass.
The LSD 41 design was modified to greatly increageavailable cargo and vehicle
space at the cost of cutting the well deck capacitalf. Essentially identical to the
LSD 41 from the outside, the LSD 49 also has aelavgll deck and a flight deck, but no
hanger. The eight ships of the class were comamssi between 1994 and 1998, and are
expected to remain in service through the 2020s.

In terms of Seabasing capabilities, Herpers Ferryelass LSDs provide their
most significant contribution in their cargo andigde capacity. The cargo capacity is
just under half that provided by an LHD, and ityaodes about four-fifths of the vehicle
capacity of an LHD. The LSD 49 also provides saraep and surface connector
capacity, with a very limited amount of aviatiorpport. Table 8 summarizes how much
capability theHarpers Ferryclass has compared to the each of the Seabasinigsnas
well as the class’s resulting Seabasing UtilityrecdOverall, thédarpers Ferryclass has

a composite Seabasing Utility score of seven points

% Cost of LSD 41 was given at $416.2 million in FY@alars. U.S. General Accounting Officgtatus of
Major Acquisitions as of September 30, 198&shington, D.C., 1983), 99.
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Metric LSD 49 MEB Units Seabasing Utility
Capability | Requirement Score

Cargo 67,600 560,000 Cubic feet 1
Vehicles 20,200 300,000 Square feet 1
Troops 508 12,700 Personnel 0
Aircraft 0 260 “CH-46 equivalent” spots 0
Surface 2 31 “LCAC equivalent” spots 1

Connectors
Speed 22 20 Knots 4

Table 8 — LSD 49 Seabasing Utili§/

The utility provided by thélarpers Ferryelass to the Joint Force outside of
Seabasing is essentially identical to that providgdther amphibious ships. Therefore,
the LSD 49 is awarded three points for HD/CS, teimts for Deterrence Operations,
three points for MCO, three points for SSTR, siinpofor IW, and three points for
Shaping Operations. Overall, the LSD 49 has a ositg Joint Utility score of twenty-
eight points.

As the LSD 49 is a currently-fielded platform, developmental effort is required
to incorporate it into Seabasing. Thus, the LSDs4®warded fifty points for
Development Status.

The unit cost of the LSD 49 program was $527.6iamil?® Since only one LSD
is required as part of the MEB Seabasing forcetdta cost to field is also $527.6

million. This results in a Cost to Field scordatty points.

7 Amphibious Ships and Landing Craft Data Bopk-23.

% Cost of LSD 49 was given as $324.2 million in FYt8¥lars in U.S. Department of Defense, Department
of the Navy,US Navy Fact File: Dock Landing Ship — L8Washington, D.C. 2006) accessed at
http://www.navy.mil/navydata/fact_display.asp?ci@88&tid=1000&ct=4on 25 February 2007.
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MLP

The Mobile Landing Platform (MLP) is a stagingtfdam concept that is
designed to fill two major roles in the Seabasiogaept. First, it would serve as a heavy
lift ship, capable of bringing six LCACs (or equigat surface connectors) to the Seabase
from the ALSS. Once at the Seabase, the MLP wseilde as a base of operations for
those surface connectors, providing what is esalgné “beach” or open well deck
equivalent where surface connector combat loadamgbe conducted. The MLP would
mate up with one or more of the vehicle-carryiragstg platforms. Vehicles would
transfer from the vehicle carriers to the MLP byame of loading ramps and/or cranes to
be loaded onto the surface connectors for furtlagister ashore. Figure 4 depicts a
notional concept drawing of what such an operatmght look like. Acquisition of a
total of three MLPs is projected, with one eack¥09, FY11, and FY1%®

In terms of Seabasing capabilities, the MLPs pnnzantribution is the surface
connector capability it brings. Secondarily, themMs expected to carry a certain
amount of troops. The MLP is not expected to leawenotable aviation, cargo, or
vehicle capacity. Table 9 summarizes how muchlulpethe MLP has compared to the
each of the Seabasing metrics, as well as the'slesilting Seabasing Utility score.

Overall, the MLP has a composite Seabasing Usliyre of seven points.

9 U.S. Department of Defense, Department of the NBiggal Year (FY) 2008/2009 Biennial Budget
Justification of Estimates: National Defense Se&liind (Washington, D.C., 2007), 16.
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Figure 4 — MLP, LMSR, and JHSV Concept Design¥

Metric MLP MEB Units Seabasing Utility
Capability | Requirement Score
Cargo 0 560,000 Cubic feet 0
Vehicles 0 300,000 Square feet 0
Troops 900 12,700 Personnel 1
Aircraft 0 260 “CH-46 equivalent” spots 0
Surface 6 31 “LCAC equivalent” spots 2
Connectors
Speed 20 20 Knots 4

Table 9 — MLP Seabasing Utility*

Unlike more traditional amphibious ships, the MauRly provides very limited

capabilities to areas outside of Seabasing. Tdledahelicopter capability severely

O “Mobile Landing Platform [MLP] Picturesh Globalsecurity.orgGlobalsecurity.org, updated 27 June
2006, 20:35 UTC) [database on-line], accessed at
http://www.globalsecurity.org/military/systems/shipages/mlip-image02.jpgn 25 February 2007.

"I NWPSEABASINGp. A-11.
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limits the MLP’s usefulness as a staging platfoomHD/CS, SSTR or IW. For HD/CS,
Deterrence Operations, SSTR, IW, and Shaping, theé bings essentially no
capabilities to the table that could are uniquestgvant. The MLP does not present the
effective contribution to Deterrence or Shaping @pens since a commercial-style
vessel like this would not be perceived in the sarag as a more conventional warship.
Therefore, the MLP is thus awarded no points feséhfive JOCs. For MCO (outside of
Seabasing), the MLP provides the capability to mawall vessels to a theater from
CONUS or another location. This capability is esise identical to that provided by
commercial heavy-lift semi-submersible vessels ascthe MVMighty Servant lbr MV
Blue Marlin It also provides the ability to carry a smallamt of troops, but this is a
capability that is more effectively performed baditional amphibious ships or airlift
aircraft. Therefore, the MLP is awarded three far the MCO JOC. Overall, the
MLP has a composite Joint Utility score of threenpm

Although the MLP is still a concept, the technaésgrequired to produce such a
vessel are mature and well-proven is both commieaioi military applications.
Commercial heavy-lift vessels could be conside@dtbtypes” of the MLP design.
Thus, the MLP is awarded thirty points for Devel@mnnStatus.

The projected unit cost for the MLP is expectebed$953.3 million eacff
Since three MLPs are required to contribute toMid=(F) portion of the MEB Seabasing
force, the total cost to field is $2,859.9 milliomhis results in a Cost to Field score of

twenty points.

"2 Fiscal Year (FY) 2008/2009 Biennial Budget Jusdiiion of Estimates: National Defense Sealift Fund
16.
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T-AKR LMSRs

The T-AKR class of vessels are known as large junedpeed, roll-on/roll-off
(LMSR) ships. These ships are purpose-designedrty vehicles, with essentially no
capacity for any other type of cargo. The T-AKRsisioned for the Seabasing concept
are very similar to the most recent class of LM®Ri for the strategic sealift force, the
Bob Hopeclass (T-AKR 300) of vessels. A total of fiteeNMSRs were constructed
between 1998 and 2002. Figure 4, above, showsi@abT-AKR design. Three
Seabasing T-AKRs are planned under the currenbghging program, with one ship
per year to be procured from FY10 to FY'£2.

In terms of Seabasing capabilities, the T-AKR islesively a vehicle carrier. It
excels in that role, providing enough vehicle caydor an entire 2015 MEB. In
practice, the T-AKR may carry fewer vehicles thatmaximum, allowing for some
space to conduct selective offload. The ship Hasliaopter landing platform, but does
not have any aviation support facilities and waubd be expected to support its own
aircraft. The T-AKR has no innate capability failbcargo, although some of the
vehicle space could be used to store trailer-loadedainers. Table 10 summarizes how
much capability the T-AKR has compared to the ed#dhe Seabasing metrics, as well as
the class’s resulting Seabasing Utility score. r@Ngethe T-AKR has a composite

Seabasing Utility score of fourteen points.

bid., 4.
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Metric T-AKR MEB Units Seabasing Utility
Capability | Requirement Score

Cargo 0 560,000 Cubic feet 0
Vehicles 380,000 300,000 Square feet 10
Troops 0 12,700 Personnel 0
Aircraft 0 260 “CH-46 equivalent” spots 0
Surface 0 31 “LCAC equivalent” spots 0

Connectors
Speed 20 20 Knots 4

Table 10 — T-AKR Seabasing Utility*

Similar to the MLP, the T-AKRnly provides very limited capabilities to areas
outside of Seabasing. For HD/CS, Deterrence OpesatSSTR, IW, and Shaping, the
T-AKR brings essentially no capabilities to thel¢atihat could are unique or relevant.
The T-AKR is thus awarded no points for these I@Cs. For MCO (outside of
Seabasing), the T-AKR replicates the capabilitiesigled by LMSRs in the current
Army and Marine Corps prepositioning forces, reegierve fleet, and strategic sealift
fleet as well as commercially available RO/RO shipkerefore, the T-AKR is awarded
three points for the MCO JOC. Overall, the T-AK&la composite Joint Utility score
of three points.

The Seabasing T-AKRs are essentially identicautoently in-service LMSRs.

Thus, the T-AKR is awarded fifty points for Devetopnt Status.

" U.S. Department of Defense, Military Sealift Commaviilitary Sealift Command — LMSR Fact Sheet
(Washington, D.C., 2007) accessedhiip://www.msc.navy.mil/factsheet/Imsr.asp 25 February 2007.
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The projected unit cost for the T-AKR is expectedé $1,024 million each.
Since three T-AKRs are required to contribute ® MPF(F) portion of the MEB
Seabasing force, the total cost to field is $3,@ilBon. This results in a Cost to Field

score of twenty points.

T-AKE

The T-AKE class is a cargo-focused vessel, imjtidésigned to support
operational fleet forces with food, ammunition, aagair parts via traditional underway
replenishment (UNREP). The three T-AKEs envisiofgdhe Seabasing concept are a
continuation of the current production of elewaawis and Clarkelass (T-AKE 1) ships
being procured for the Combat Logistics Force (Cld3upport carrier strike groups
(CSGs) and other Battle Force ships. The firgt shithe class, USBewis and Clark
(T-AKE 1) was commissioned in 2006. A total of fmen of these T-AKEs are to be
procured, with one Seabasing-designated unit s¢ébedo be procured each year from
FY09 to FY117°

In terms of Seabasing capabilities, the T-AKE temaed to carry bulk cargo to
provide sustainment for both Seabasing forces aro@$ ashore. Once the initial off-
load of the T-AKE'’s supplies has been completed stip will convert to a “shuttle” role
and return to the ALSS to pick up more sustainmsapplies to bring back to the
Seabase. The automate warehousing and selectivaco€apabilities that make the T-
AKE useful as a support ship to the Battle Forse ahake it valuable in providing

sustainment at the Seabase. The T-AKE does netdnay capacity for troop, vehicle, or

S Fiscal Year (FY) 2008/2009 Biennial Budget Jusiifizn of Estimates: National Defense Sealift Fund
4,
® bid., 8.
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surface connector transport. The ship has a hgcdanding platform, but does not
have any aviation support facilities and would Ip@texpected to support its own aircraft.
Table 11 summarizes how much capability the T-AKdS bompared to the each of the
Seabasing metrics, as well as the class’s resufi@alpasing Utility score. Overall, the T-

AKE has a composite Seabasing Utility score of tieem points.

Metric T-AKE MEB Units Seabasing Utility
Capability | Requirement Score

Cargo 1,108,592 560,000 Cubic feet 10
Vehicles 0 300,000 Square feet 0
Troops 0 12,700 Personnel 0
Aircraft 0 260 “CH-46 equivalent” spots 0
Surface 0 31 “LCAC equivalent” spots 0

Connectors
Speed 20 20 Knots 4

Table 11 — T-AKE Seabasing Utility’

The T-AKE provides more capabilities to areas outside of &sdab than other
sealift-type ships, in that it is capable of prongineeded sustainment to the Battle Force
across the full range of military operations. T$ugport is a significant improvement on
the capabilities provided by the current CLF shipsch the T-AKESs are replacing.

Thus the T-AKE is awarded six points each for HD/O8terrence Operations, MCO,

""“T_AKE Lewis and Clark Specifications” iGlobalsecurity.orgGlobalsecurity.org, updated 6 October
2006, 21:41 UTC) [database on-line], accessdttpt/www.globalsecurity.org/military/systems/shigke-
specs.htnon 25 February 2007;

U.S. Department of Defense, Military Sealift Commavilitary Sealift Command — T-AKE Fact Sheet
(Washington, D.C., 2007) accessedhi#ip://www.msc.navy.mil/factsheet/t-ake.hom 25 February 2007.
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SSTR, IW, and Shaping. Overall, this gives the REAas a composite Joint Utility
score of thirty-six points.

The Seabasing T-AKEs are essentially identicéhéoT-AKES being procured for
the CLF. Since one of these has been completetsandervice, T-AKE is awarded
fifty points for Development Status.

The projected unit cost for the T-AKE is expectedbé $420.3 million eacff.
Since three T-AKEs are required to contribute }MPF(F) portion of the MEB
Seabasing force, the total cost to field is $1,2@0illion. This results in a Cost to Field

score of thirty points.

Legacy T-AK

The Legacy T-AK class consists of ships that areently serving in the
Maritime Prepositioning Force. The Seabasing cpincalls for two of these ships to be
incorporated into the MPF(F) squadron. Legacy TsA#lso referred to as “dense pack”
ships, have a portion of their space devoted tacleektorage and a portion devoted to
containerized cargo storage. The ships are eqdipta a stern ramp for vehicle
discharge and cranes for unloading cargo contairieosh of these systems are designed
to be used pierside or at anchor in a calm harbdrage therefore not suitable for the
types of cargo transfers envisioned in Seabasitigpwi some sort of upgrade or
modernization. Five of the specific class of Leg&eAKs envisioned for the Seabasing
concept were delivered in 1985 and 1986, and haea bperated as leased vessels by

the Military Sealift Command (MSC) since then.

8 Fiscal Year (FY) 2008/2009 Biennial Budget Jusdiiion of Estimates: National Defense Sealift Fund
8.
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In terms of Seabasing capabilities, the Legacy Tia\Ktended to carry
containerized cargo and vehicles. The Legacy ThaK a small troop capacity, intended
to embark a small number of individuals while thgswvas en route to the Seabase to
prepare the equipment carried for operation. Tégaky T-AK does not have any
capacity for surface connector transport. The Bagpa helicopter landing platform that
is certified to handle large helicopters (includthg CH-53E), but does not have any
aviation support facilities and would not be expédio support its own aircraft. Table 12
summarizes how much capability the Legacy T-AK ¢t@spared to the each of the
Seabasing metrics, as well as the class’s resufigadpasing Utility score. Overall, the

Legacy T-AK has a composite Seabasing Utility safreighteen points.

Metric Legacy MEB Units Seabasing Utility
T-AK Requirement Score
Capability

Cargo 668,160 560,000 Cubic feet 10
Vehicles 162,500 300,000 Square feet 5
Troops 100 12,700 Personnel 0
Aircraft 0 260 “CH-46 equivalent” spots 0
Surface 0 31 “LCAC equivalent” spots 0

Connectors
Speed 17.7 20 Knots 3

Table 12 — Legacy T-AK Seabasing Utilit{’

" Norman PolmarThe Naval Institute Guide to the Ships and Aircadfthe U.S. Fleetl5" ed.
(Annapolis, MD: Naval Institute Press, 1993), 289.
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The utility provided by Legacy T-Alships to areas outside of Seabasing is
essentially identical to that provided by the T-AKRISRs. Therefore, the Legacy
T-AK has a composite Joint Utility score of thresrs.

As the Legacy T-AKs are currently-existing shiteg Legacy T-AK is awarded
fifty points for Development Status.

The estimated unit cost for the Legacy T-AK is $484illion eacH® Since two
Legacy T-AKs are required to contribute to the MPHortion of the MEB Seabasing
force, the total cost to field is $969.2 milliofthis results in a Cost to Field score of forty

points.

MPF 2010

The MPF 2010 is a concept design that was crdatedteam in the Total Ship
Systems Engineering program at Naval Postgradicted®” The design is an
evolution of the large-deck amphibious assault,shith a well deck and full-length
flight deck. It is capable of supporting the opienas of all current Marine Corps rotary
wing aircraft, the Joint Strike Fighter, LCACs, LElAand Marine Corps amphibious
assault vehicles (AAAVs or EFVs). In the study®cept, five ships of the same design,
operating together, would transport, insert, arqpsut a MEB-sized force. A concept

drawing of the design is shown in Figure 5.

8 The combined cost for the thirteen MPS vesselselgdy the Navy in the 1980's is estimated at $5.1
billion FYOO dollars in U.S. General Accounting @#, Historical Analysis of Navy Ship Leases
(Washington, D.C., 1999), 16. Converting this ealo FYO7 dollars and dividing by thirteen shipgegi a
unit cost of $484.6 million.

8L All data in this section is obtained from CharfésCalvano et alThe Maritime Prepositioning Force
Ship 201QMonterey, CA: Naval Postgraduate School, TotapSI8ystems Engineering Program, 1999).
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In terms of Seabasing utility, the MPF 2010 prosidesubstantial amount of
cargo, vehicle, troop, and aircraft space. Thalmetshortage in the design is the limited
number of surface connector spots available. TaABleummarizes how much capability
the MFP 2010 has compared to the each of the Seghastrics, as well as the class’s

resulting Seabasing Utility score. Overall, themME010 has a composite Seabasing

Utility score of twenty-four points.

Figure 5 — MPF 2010 Concept Design



Metric MPF 2010 MEB Units Seabasing Utility
Capability | Requirement Score
Cargo 1,166,400 560,000 Cubic feet 10
Vehicles 132,000 300,000 Square feet 4
Troops 3,884 12,700 Personnel 3
Aircraft 50 260 “CH-46 equivalent” 2
(estimated spots
Surface 2 31 “LCAC equivalent” 1
Connectors spots
Speed 25 20 Knots 4

Table 13 — MFP 2010 Seabasing Utility

The utility provided by MFP 2010 ships to areasswié of Seabasing is
essentially identical to that provided by the laagephibious assault ships (LHD/LHA).
Therefore, the MFP 2010 has a composite Jointtystkore of twenty-eight points.

As the MPF 2010 is only a conceptual design, awarded ten points for
Development Status.

The estimated unit cost for the MPF 2010 is $1 ®®illion each’” Since five
MFP 2010-design ships called for in the designystodsupport a MEB Seabasing force,
the total cost to field is $5,159 millidA. This results in a Cost to Field score of ten

points.

8 The cost of the MPF 2010 was estimated at $816omiFY98 dollars. Ibid., 109.

8 A force of five MPF 2010 ships would still leavesmall shortfall in aircraft connector capabilityo(
spots) and a large one in surface connector cafyaf2il spots), driving this cost higher to eitipairchase
enough MPF 2010s to fill the shortfalls or buyingtforms of a different design to complement theRVIP
2010s. The number of MPF 2010s called for in th&igh study is used here for simplicity.
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Sea Force

Similar to the MFP 2010, the Sea Force is alsoreept design produced at
Naval Postgraduate School in the Total Ship Sy&fegineering Prograff. This
concept design is even more ambitious than the RIAP. The basic design is an
82,000 ton trimaran, capable of carrying approxetyahalf of a MEU and of sustained
speeds of twenty-five knots or greater. The desigludes cutting-edge developmental
combat capabilities, including unmanned underwadicles for anti-submarine and
mine warfare, energy weapons for anti-missile deferlectromagnetic rail guns for
anti-ship fires and naval gunfire support, eledc@nd acoustic countermeasures, and a
phase-array radar system similar to the AEGIS aystéhe design incorporates a very
large flight deck and is capable employing the fatige of current and foreseeable rotary
wing and VTOL aircraft. Substantial automation aoblotics capabilities are included
for warehousing, cargo movement, refueling, firefigg, aircraft handing, and
ammunition handling. Maintenance capabilities egl@nt to shore-based intermediate-
level aviation and ship repair facilities are irdeal, as well as a six hundred bed medical
facility. Figure 6 shows a rendition of the Seadeoconcept design.

In terms of Seabasing capabilities, the Sea Faasecrgo capacity that is several
times that of current large-deck amphibious assduifts, more vehicle and aircraft space
than is found in all of a current-day ESG, and altbe same number of troops as and
LHD or LHA. The only notable weak spot in capdi® is in space available for surface

connectors. Table 14 summarizes how much capathkt Sea Force has compared to

8 All data in this section is obtained from CharésCalvano et al SEA FORCE: A Sea Basing Platform
(Monterey, CA: Naval Postgraduate School, TotapSystems Engineering Program, 2003).
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the each of the Seabasing metrics, as well addlse’s resulting Seabasing Utility score.

Overall, the Sea Force has a composite Seabasility sltore of twenty-two points.

Metric Sea Force MEB Units Seabasing Utility
Capability | Requirement Score
Cargo 960,000 560,000 Cubic feet 10
Vehicles 69,700 300,000 Square feet 2
Troops ~2,000 12,700 Personnel 2
Aircraft ~65 260 “CH-46 equivalent” 3
spots
Surface 3 31 “LCAC equivalent” 1
Connectors spots
Speed 25 20 Knots 4

Table 14 — Sea Force Seabasing Utility

il incar Eloctric w System

\lieapans Eainr aceess o
Magazine, Figiht Deck, Main
:{! eck & Vehicle Deck

Figure 6 — Sea Force Concept Design Internal Arrargments
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The utility provided by Sea Force ships to aredsida of Seabasing is
essentially identical to that provided by the laagephibious assault ships (LHD/LHA).
Therefore, the Sea Force design has a compositeUtility score of twenty-eight
points.

As the Sea Force is only a conceptual desiga,atvarded ten points for
Development Status. It is important to keep indrtimat many of the technologies
envisaged in this design, such as the energy weapaihguns, and robotic systems, are
still very early in the developmental stages, dmday not be realistic to plan for a design
to be built in the next ten years or so. The funeiatal design is also questionable, in
that a 82,000 ton, 990 foot long, 300 foot widgodike the Sea Force is outside of
current technologies. The largest trimaran degtighhas been built to date is only 2,000
tons. It would also be problematic to find a slaifgylarge enough in which to construct
such an out-sized vessel, as it would requiregetadrydock than an aircraft carrier.

The estimated unit cost for the Sea Force is auading $3,963 million each.
Since six Sea Force-design ships are requirech®MEB Seabasing force, the total cost

to field is over $23.®illion.?® This results in a Cost to Field score of zermmi

Maersk S-Class Conversion
Another concept design for a Seabasing platforamesproposed in a 2005 Naval

Research Advisory Council Rep8ft.This design concept, conducted under a

% The cost of the Sea Force estimated in the desigty was $3,541 million FY02 dollars. Ibid., 269.
8 Similar to the MPF 2010s, a force of six Sea Fattips would still leave a shortfall of 13 spots in
surface connector capability, driving this costretgher to either purchase enough Sea Force &hijis
the shortfall or platforms of a different designctamplement the Sea Force ships. The number of Sea
Force ships called for in the design study is uss@ for simplicity.

87 All data in this section is obtained from U.S. Rement of Defense, Naval Research Advisory
Committee Sea BasingWashington, D.C., 2005), 51-61.
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MSC/USTRANSCOM program, is for the conversion ofexisting commercial
container ship into a Seabasing staging platfofime base ship for the design is 1,145
foot long S-class container ship operated by theidbeshipping company Maersk Lines.
The conversion would focus on aviation capabiliies troop transport. Unlike the MPF
2010 or Sea Force, the S-class conversion wouttebgned to commercial, not military,

standards.

With flight deck,
elevators, hangar, and
Iransverse tunnel

-Two Flight deck elevators
-Deck spots for 15 V-22 equivalents
-Hangar stowage for 72 H-46 Equivalents
~-Hangar environmentally controlled
for Army SOF aircraft

s N -

Figure 7 — Maersk S-Class Conversion Concept Design

The S-class conversion design, depicted in Figuhad a large flight and hanger
deck, with the ability to carry 72 “CH-46 equivatehin the hanger deck and operate
fifteen more from the flight deck. It would be @dgbe of operating all current and near-
future rotary wing aircraft, but JSF capability i@mot be included. With significant

modular berthing facilities, the S-class conversiauld carry almost half of a MEB'’s
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personnel. Automated warehousing techniques anigp@gnt would be used for bulk
cargo storage and retrieval. A unique featurdnisfdesign is the surface connector
interface. The design would include a transvetsariel” through the sides of the ship.
The doors of this tunnel would lower to serve aspa and an air cushion connector like
an LCAC would drive into the ship to be loaded bynes from above. Interestingly, the
design does not include any provision for vehiclswface connector storage. Such
storage would, therefore, have to be provided yoother elements of the Seabasing
force. Table 15 summarizes how much capabilitySketass conversion has compared to
the each of the Seabasing metrics, as well addlke’s resulting Seabasing Utility score.

Overall, the S-class conversion has a compositbaSasg Utility score of sixteen points.

Metric S-Class MEB Units Seabasing Utility
Conversion Requirement Score
Capability
Cargo 230,400 560,000 Cubic feet 4
Vehicles 0 300,000 Square feet 0
Troops 6,000 12,700 Personnel 5
Aircraft 87 260 “CH-46 equivalent” 3
spots
Surface 1 31 “LCAC equivalent” 0
Connectors spots
Speed 25 20 Knots 4

Table 15 — S-Class Conversion Seabasing Utility

The S-class conversion provides more capabiliieg¢as outside of Seabasing
than other commercial-style staging platforms,rmitquite as much as a traditional
amphibious ship. For HD/CS, MCO, and SSTR, th&glewould provide the same

capabilities as an LHD/LHA type of vessel. Theidess therefore awarded three points
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each for HD/CS, MCO, and SSTR. The one areathatuld provide an enhanced
contribution to over and above a traditional ampdub ship would be in IW. In this

case, in addition to providing a sovereign Afloatward Staging Base, the commercial
character of the S-class conversion would makesg provocative than a grey-hulled
warship. Therefore, the design is awarded tentpdan IW. It would not provide an
effective contribution to Deterrence or Shaping @pens since a commercial-style
vessel like this would not be perceived in the sarag as a more conventional warship.
The S-class conversion is therefore not awardedgamys for contributions to
Deterrence or Shaping Operations. Overall, th&aSsaonversion has a composite Joint
Utility score of nineteen points.

In terms of developmental status, the S-class asioreis based on a currently-
operating ship design, but involves some developahéechnologies in terms of cargo
handling and surface connector interfaces. Nortbisftechnology, however, is beyond
current feasibility. It is therefore awarded a Blepmental Status score of thirty points.

An important advantage of the S-class conversiocept is its relatively low
cost. The estimated unit cost to purchase andezban S-class ship is $322.6 million
each®® A MEB Seabasing force would probably requiresast three S-class conversion
ships, giving a total cost to field of $967.8 nuii®® This results in a Cost to Field score

of forty points.

8 The cost of the S-class conversion was estimat®8@0 million FY05 dollars. Ibid., 61.

8 Three S-class conversions could carry all thepsoaircraft, and cargo for a MEB, roughly fillitige
role of the two LHA(R)s in the MPF(F) constructhi3 would still require supplemental platforms sash
T-AKRs and MLPs to carry the MEB's vehicle and sd connectors. Adding one T-AKR and five
MLPs to meet this requirement would add about $6mélion to the total cost to field for a full cability
package.
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Key Capability Area #2 — Aircraft Connectors

Connecters are crucial to the Seabasing concebpairthey provide the means to
move personnel, equipment, and supplies to theaSedbom rear areas, within the
Seabase, and from the Seabase to the objective @skare. Unlike the staging
platforms, there is a much greater diversity ohtexogies in potential connector
solutions. Some of these are small surface @afhe are large aircraft, and several are
hybrid craft that blur the boundaries between shipd aircraft. All of these potential
solutions share the common capabilities of sigairfity higher speeds and smaller
payload capabilities than the staging platformbe €leven potential aircraft connector
solutions that will be evaluated in this sectidrfiflithe tactical Seabase-to-objective
role. Although it is possible that some of theskeisons can fill an ALSS-to-Seabase
role, particularly with in-flight refueling, thite is not considered in this section due to
the long range from the ALSS to the Seabase reladthe operational ranges of the
various solutions. Large, long-range fixed wingeift will not be discussed. This is
due to the fact that there is no technologicallykable combination of staging platform
and large fixed wing cargo aircraft in the foresdeduture. As with the staging
platforms, a fully-formed Seabasing capability wniclude several of these potential

solutions. Surface connectors will be evaluatethénnext section.

CH-46
The twin-rotor CH-46 is the current Marine Corpsdmen-lift troop transport and
cargo helicopter. It has filled roles in both stopship cargo transfer (vertical

replenishment, or VERTREP) and ship-to-shore cargbtroop transfer since its
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introduction in the mid 1960s. The CH-46 was esgtifrom Navy service in 2004 but is
expected to remain in Marine Corps service throalgbut 2014, being gradually replaced
by the MV-22.

In terms of Seabasing utility, the CH-46 providesited capabilities. Table 16
depicts the CH-46’s range, speed, and cargo cyaaabmparison to the Seabasing
requirements. Of note, the cargo capacity shovioriexternal loads. The CH-46’s
internal load cargo capacity is significantly sreatht 1,700 Ibs. The operational range
and speed are the same for either external onmiatéyading, so the larger external
capacity is used. As a helicopter, it is awardeadditional ten points for VTOL
capability. The CH-46 is not capable of in-fligkfueling. Overall, the CH-46 has an

overall Seabasing Utility score of twenty points.

Metric CH-46 Capability Seabasing| Units | Seabasing Utility Score
Requirement
Cargo Capacity 4,000 40,000 Lbs 1
Speed 110 217 knots 5
Range 75 200 Nm 4

Table 16 — CH-46 Seabasing Utilit}

The CH-46 provides some capabilities to areas deitsi Seabasing. For each of
the JOCs outside of Seabasing, it provides thelieigatapability of airborne cargo and
personnel transport, similar to other military aatglicopters. Since this is a relatively
common capability, resident in several platformghiminventory, and the CH-46 does

not provide any significantly unique capabilitythese areas, three points each are

% U.S. General Accounting Officémproving Amphibious Capability Would Require Lar§éare of
Budget Than Previously Providé@ashington, D.C., 1996), 32.
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awarded for each of the JOCs. Overall, the CHaanhcomposite Joint Utility score of
eighteen points.

As the CH-46 is a currently-fielded platform, nevelopmental effort is required
to incorporate it into Seabasing. Thus, the CHs4®wvarded fifty points for
Development Status.

CH-46s were built in the late 1960s for a cost13.8 million each' To
determine the number of CH-46s required to suppbrigade ashore, some assumptions
need to be made. As was discussed above, thedtohalogistics requirement of a
MEB-sized force ashore is up to 95 tons of provisjd&88 tons of ammunition, and 1595
tons of fuel per day; for a total of 2,378 tonsack CH-46 could conduct a round trip to
the limit of its range (75 nm) in about 2.4 howas 110 knots, with 30 minutes on each
end allotted for loading/unloading) carrying twa$o(4,000 Ibs). Assuming 24-hour
operations and that each helicopter would be adailfor eighty percent of the time,
about 147 CH-46s would be required to carry alh bfigade’s sustainmefit. Therefore,
the total cost to field is $1,499.4 million. Thesults in a Cost to Field score of thirty

points.

CH-53E
The CH-53 was first introduced in the late 1960a &&avy and Marine Corps

heavy lift helicopter. The CH-53E, first enterisgrvice in 1981, is most recent variant

9125 CH-465s were to be procured in FY69 for abou filion, which converts to an FYQ7 price of $10.2
million each. Robert McNamara to Lyndon Johnsorgfélse Department Budget for FY 69" [draft
memorandum], 1 December 1967, U.S. Departmentaté SOffice of the Historian, Foreign Relations,
1964-1968, Vol. X, National Security Policy, Documé&195, accessed at
http://www.state.gov/r/pa/ho/frus/johnsonlb/x/91ittn on 6 March 2007.

%2 The method for calculating the of number of aifcraquired is detailed in Appendix 2.
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of the design and the Marine Corps’ current hea@vyrbop transport and cargo
helicopter. The CH-53E is primarily used for skgpshore cargo and troop transfer.

In terms of Seabasing utility, the CH-53E providapabilities that are greater
than those of the CH-46, but not up to the fulll&eang requirements. Table 17 depicts
the CH-53E’s range, speed, and cargo capacityrmpaoison to the Seabasing
requirements. The aircraft is capable of both &rrgnge with a smaller payload (up to
540 nm without refueling), and a somewhat largadI@up to 37,000 Ibs) at a reduced
range. The load/range combination used here igthan as the design capability. As a
helicopter, the CH-53E is awarded an additionalpeints for VTOL capability. It is
capable of in-flight refueling, and is awarded pamts for this capability. This would
allow an extension to the operational range ofGkre53E, but at the cost of requiring

dedicated tanker support. Overall, the CH-53Ea&h&sabasing Utility score of thirty-

eight points.
Metric CH-53E Seabasing | Units | Seabasing Utility Score
Capability Requirement
Cargo Capacity 32,000 40,000 lbs 8
Speed 150 217 knots 7
Range 50 200 nm 3

Table 17 — CH-53E Seabasing Utility’

9 U.S. Department of Defense, U.S. Marine CoH@MC Fact Files: CH-53E Super Stallion Helicopter
(Washington, D.C., 1995) accessed at
http://www.hgmc.usmc.mil/factfile.nsf/7e931335d52668525628100676e0c/8a583a9bef2c6f8d8525626
€0048f5fc?OpenDocumeah 4 March 2007.
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The CH-53E provides capability to areas outsid8exdbasing similar to that
provided by the CH-46. As the CH-53E has the hagpayload capacity of any VTOL
cargo aircraft in the current inventory, the CH-58Rwarded six points for each of the
JOCs. Overall, the CH-53E has a composite JoitlityKcore of thirty-six points.

As the CH-53E is a currently-fielded platform, eevelopmental effort is
required to incorporate it into Seabasing. Thiue,GH-53E is awarded fifty points for
Development Status.

The CH-53Es in the inventory were built in the ¢d980s for a cost of $32
million each®® Using the same assumptions as were used forkhé6Calculation, each
CH-53E could conduct a round trip to the limit tf tange (50 nm) in about 1.7 hours (at
150 knots, with 30 minutes on each end allotteddading/unloading) carrying a load of
32,000 Ibs. Assuming 24-hour operations and tael éelicopter would be available for
eighty percent of the time, about thirteen CH-586s1ld be required to carry all of a
brigade’s sustainment. Therefore, the total am§ietd is $416 million. This results in a

Cost to Field score of fifty points.

MV-22

The MV-22 Osprey is the first production tilt-rotaircraft to be employed by the
US military. The Osprey has had a long and tradidievelopment process, with costs
and timelines far exceeding what had been expeudbet the program was launched.

The Marine Corps is in the process of replacingagisig CH-46 fleet with MV-22s, with

% FYO07 dollars. Replacement cost was given as $2libn FY95 dollars each. Ibid.
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the first squadron reaching operational capakititylarch 2006”> The aircraft is
intended primarily to fill the ship-to-shore troapd cargo transport roles of the CH-46,
while providing additional reach for ship-basedcts.

The significant Seabasing advantages that the MgH22s over the current
generation of helicopters are speed and rangele T&uxdepicts the MV-22’s range,
speed, and cargo capacity in comparison to thegSeaprequirements. The aircraft is
capable of both longer range with a smaller paylegavards of 500 nm without
refueling), and a somewhat larger load (up to 20)J08) at very short ranges. The
load/range combination used here is the capalbiidaythe MV-22 provides at the 200 nm
Seabasing target range. The MV-22 is a tilt-raiccraft, so it is awarded ten points for
its VTOL capability. The MV-22 is capable of inght refueling, and is awarded ten
points for this capability as well. This wouldadl an extension to the operational range
of the MV-22, but at the cost of requiring dedichatanker support. Overall, the MV-22

has a Seabasing Utility score of forty-four points.

Metric MV-22 Seabasing | Units | Seabasing Utility Score
Capability Requirement
Cargo Capacity 17,000 40,000 lbs 4
Speed 240 217 knots 10
Range 200 200 nm 10

Table 18 — MV-22 Seabasing Utility?

% Samuel D. White, “VMM-263 Ready to Write Next Clepin Osprey ProgramMarine Corps News/
March 2006, accessed at
http://www.marines.mil/marinelink/mcn2000.nsf/0/2PB503734FF2B8525712A004D67BC?0pendocum
enton 4 March 2007.

%422 Osprey Specifications” itslobalsecurity.org(Globalsecurity.org, updated 8 February 2006, 38:3
UTC) [database on-line], accessedhitp://www.globalsecurity.org/military/systems/aiaft/v-22-
specs.htnon 4 March 2007.
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The MV-22 provides capability to areas outside ealsasing similar to that
provided by other cargo helicopters. Because the2@ combines the significant
advantages in range and speed similar to fixed-wargo aircraft, with the operational
flexibility of traditional helicopters, it is awaed six points for each of the JOCs.
Overall, this gives the MV-22 a composite Jointlitytiscore of thirty-six points.

Although still very new, the MV-22 is a currenfiiglded platform, and requires
no further developmental effort to incorporatenibi Seabasing. Thus, the MV-22 is
awarded fifty points for Development Status.

The MV-22 is currently in procurement, with a cunrestimated average cost of
$81.3 million eachl” Using the same assumptions as above, each M\@# conduct
a round trip to the desired Seabasing range (20dmabout 2.7 hours (at 240 knots,
with 30 minutes on each end allotted for loadinggading) carrying a load of 17,000 Ibs.
Assuming 24-hour operations and that each aireraitid be available for eighty percent
of the time, about thirty-nine MV-22s would be reqd to carry all of a brigade’s
sustainment. Therefore, the total cost to fielfi3sl70.7 million. This results in a Cost

to Field score of twenty points.

CH-53K
The CH-53K is an evolution of the current CH-53Eidg, intended to improve
upon the CH-53E’s range and cargo capacity to sufytre Marine Corps

requirements for Seabasing by integrating more piodvengines and advanced

" FYO07 dollars. Based on FY07 Budget estimate f@rage unit cost over total programursS.
Department of Defense, Department of the N&igcal Year (FY) 2007 Budget Estimates Submission
Justification of Estimates: Aircraft Procuremengwy, Vol |: Budget Activities 14Vashington, D.C.,
2006), exhibit P-40, p. 1.
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technologies for airframe and rotor constructidime impetus behind the CH-53K
program (also known as the Heavy Lift ReplacemédrRter CH-53(X) program) is to
provide a near-term, low-risk replacement for thgidly-aging CH-53E fleet as it begins
to reach end-of-life between 2011 and 263t is anticipated that the first prototype
CH-53K will fly sometime in 2011, with an initialperational capability around 201%.

The significant Seabasing improvements offerechiey@H-53K over the CH-53E
is payload capability at range. It is anticipatieat a small increase in speed is also
likely. Table 19 depicts the projected CH-53K dapiges in range, speed, and cargo
capacity in comparison to the Seabasing requiresnefite load/range combination used
here is that given as the design capability. li&eredecessor, the CH-53K is capable of
both VTOL and in-flight refueling, and is awardesh tpoints for each of these

capabilities. Overall, the CH-53K has a Seabasitilifyscore of forty-one points.

Metric CH-53K Seabasing | Units | Seabasing Utility Score
Capability Requirement
Cargo Capacity 27,000 40,000 lbs 7
Speed 170 217 knots 8
Range 110 200 nm 6

Table 19 — CH-53K Seabasing Utility°

The CH-53K provides useful capabilities to otheC3Owith improvements in

range and speed, but these capabilities are sitoiléwose provided by current platforms

% | iles and BolkcomMilitary Helicopter Modernization: Background ansisues for Congres&3.
99“CH-53K Super Stallion Heavy Lift Replacement”,Globalsecurity.orgGlobalsecurity.org, updated
30 September 2006, 16:01 UTC) [database on-limegssed at
http://www.globalsecurity.org/military/systems/a@ét/ch-53k.htmon 4 March 2007.

19 sikorsky,Sikorsky CH-53K Helicoptasrochure (Stratford, CT: Sikorsky, 2006), 2.
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such as the CH-53E. Therefore, it is awarded sirtp for each of the JOCs. Overall,
this gives the CH-53K a composite Joint Utility szof thirty-six points.

The CH-53K is still early in the development stggathough the technologies
required are relatively low-risk. Therefore, the-63K is awarded twenty points for
Development Status.

The estimated unit fly-away cost for the CH-53Kaimut $47.6 million eacH*
Using the same assumptions as above, each CH-53K conduct a round trip to its
maximum operational range (110 nm) in about 2.3$¢at 170 knots, with 30 minutes
on each end allotted for loading/unloading) camgyanoad of 27,000 Ibs. Assuming 24-
hour operations and that each aircraft would béata for eighty percent of the time,
about twenty-two CH-53Ks would be required to caifyof a brigade’s sustainment.
Therefore, the total cost to field is $1,047.2 ioill This results in a Cost to Field score

of thirty points.

Sikorsky X2HSL

The Sikorsky X2HSL is a conceptual design for avigddt helicopter that has
been proposed as part of the Joint Heavy Lift (J&yelopment program. The design,
depicted in Figure 8, hinges around a coaxial rotmfiguration similar to Russian
helicopters such as the Kamov Ka-27 Helix, withalddition of propellers to add to the

design’s maximum speed. The design goals for 2idS_ are to meet the requirements

191 EY07 dollars. Based on $45 million FY05 dollatimste. Gordon IV et alAssessment of Navy
Heavy-Lift Aircraft Options50.
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of the US Army “to maneuver an FCS/Stryker/LAV V@kiover a 250 nautical mile

(nm) radius...from/to land or sea bases and operatiegs.*

Joint Heavy Lift High Speed Lifter
- 20 ton internal lift

- 250 knot cruise speed

- Shipboard capable

Figure 8 — Sikorsky X2HSL Concept Design

The Seabasing capability goals for the X2HSL desige depicted in Table 20.
Of note, an aircraft such as the X2HSL that meetsJHL specifications would also meet
the Seabasing requirements for speed, range agd capacity. The design is,
obviously, VTOL, but it does not appear to incladein-flight refueling capability.
Assuming that the actual design could meet itedtgbals, the X2HSL has a Seabasing
Utility score of forty points.

The X2HSL provides improvements to current heaftyhklicopters in areas
outside of Seabasing. Therefore, it is awardegagirts for each of the JOCs. Overall,

this gives the X2HSL a composite Joint Utility se@f thirty-six points.

1024CH-53X HLR & JHL: Future Heli Programs on Coliisi Course?”"Defense Industry Daily27
September 2005, accessedhitp://www.defenseindustrydaily.com/2005/09/ch53xjhl-future-heli-
programs-on-collision-course/index.pbp 4 March 2007.
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Metric Sikorsky X2HSL| Seabasing | Units | Seabasing Utility Score
Capability Requirement
Cargo Capacity 40,000 40,000 Ibs 10
Speed 250 217 knots 10
Range 250 200 nm 10

Table 20 — Sikorsky X2HSL Seabasing Utility’®

The X2HSL is still early in the development stagewd the technologies required
to produce a craft that meets all of the requirasé&ce significantly technological risk.
Therefore, the X2HSL is awarded ten points for Deweent Status.

The estimated unit fly-away costs for the X2HSL swenewhere in the
neighborhood of $100 million eacff Using the same assumptions as above, each
X2HSL could conduct a round trip to the desiredifsang range (200 nm) in about 2.6
hours (at 250 knots, with 30 minutes on each eluodted for loading/unloading) carrying
a load of 40,000 Ibs. Assuming 24-hour operatams that each aircraft would be
available for eighty percent of the time, aboutesggen X2HSLs would be required to
carry all of a brigade’s sustainment. Therefdne,tbtal cost to field is $1,700 million.

This results in a Cost to Field score of thirtyrgei

V-44 Quad Tilt-Rotor
Another concept design in the HSL competition,\thé4 quad tilt-rotor (QTR) is

an evolution of the V-22 Osprey design, with fongmes on two wings and a fuselage

103 5ikorsky,X2 Technologyprochure (Stratford, CT: Sikorsky, 2006), 2.
194 John Grossman et al/ertical Envelopment and the Future Transport Rotait: Operational
Considerations for the Objective For(®anta Monica, CA: RAND, 2003), 18.
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the size of a C-130. Like the X2HSL, the V-44 desivould be scoped to meet the HSL

requirements for cargo capacity and range.

Figure 9 — V-44 Quad Tilt-Rotor Concept Design

The Seabasing capability goals for the V-44 deaigndepicted in Table 21. Of
note, an aircraft such as the V-44 that meetshtespecifications would also meet the
Seabasing requirements for speed, range and capgeity. As with the X2HSL, the
design is VTOL, but unlike the X2HSL it appearsrtolude an in-flight refueling
capability. Assuming that the actual design counkkt its stated goals, the V-44 has a
Seabasing Utility score of fifty points.

The V-44 provides improvements to current heawyhilicopters in areas outside
of Seabasing. Therefore, it is awarded six pdmteach of the JOCs. Overall, this

gives the V-44 a composite Joint Utility score luftly-six points.
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Metric V-44 QTR Seabasing | Units | Seabasing Utility Score
Capability Requirement
Cargo Capacity 40,000 40,000 Ibs 10
Speed 250 217 knots 10
Range 500 200 nm 10

Table 21 — V-44 QTR Seabasing Utilit§°

The V-44 is still early in the development stagad, as with the X2HSL, the
technologies required to produce a craft that maléts the requirements face significant
developmental risk. Therefore, the V-44 is awaredpoints for Development Status.

The estimated unit fly-away costs for the V-44 soenewhere in the
neighborhood of $100 million eadff As it has the same design characteristics as the
X2HSL, about seventeen V-44s to carry all of adlgjs sustainment. Therefore, the
total cost to field is also about $1,700 milliohhis results in a Cost to Field score of

thirty points.

Key Capability Area #3 — Surface Connectors

Similar to aircraft connectors, surface connedt#ira crucial role in the
Seabasing concept by providing another means t@meksonnel, equipment, and
supplies to the Seabase from rear areas, withiBd¢labase, and from the Seabase to the
objective areas ashore. Although limited to cltzs#éhe-shoreline objective areas,

surface connectors provide a capability to cargvier loads (e.g. heavy armored

1%5«Quad Tilt-Rotor”in Globalsecurity.orgGlobalsecurity.org, updated 22 September 200R818TC)
[database on-line], accessedtp://www.globalsecurity.org/military/systems/a@ét/qtr.htmon 4 March
2007.

1% John Grossman et al/ertical Envelopment and the Future Transport Rotait, 18.
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vehicles) that aircraft connectors are simply uedbllift. Most of the surface connectors
fall into one of two categories, either the tadtfBaabase-to-objective role or the ALSS-
to-Seabase role, although some could be used thrapplications. All of these potential
solutions share the common characteristics of b&mgficantly slower than the aircraft
connectors, but with larger payload capabilities] significantly faster than the staging
platforms, but with smaller payload capabilitiess with the staging platforms and
aircraft connectors, a fully-formed Seabasing cdpalwvill include several of these
potential solutions. Nine potential surface corioesolutions will be evaluated in this

section.

LCAC

The current high-speed Seabase-to-objective sucfameector in service is the
Landing Craft, Air Cushion (LCAC). The LCAC is avercraft, capable of operating
both over water and on land, and is compatible Wiéhwell decks of all current and
planned amphibious ships. The LCAC is not capableng-range self-deployment, and
must be carried to the Seabase on another ve@3sgkloped in the 1980s, the LCAC was
first deployed in 1987. The LCAC fleet is currgntindergoing a Service Life Extension
Program (SLEP) that will add ten years to the udé&uof each craft. Even with this

extension, the useful life of the fleet will explsetween 2014 and 202Y.

197« anding Craft, Air Cushion (LCAC)in Globalsecurity.orgGlobalsecurity.org, updated 17 July 2006,
21:57 UTC) [database on-line], accessedtp://www.globalsecurity.org/military/systems/shgac.htm

on 4 March 2007;

U.S. Department of Defense, Department of the Ne8/Navy Fact File — Landing Craft, Air Cushjon
(Washington, D.C., 2003), accessed at
http://www.navy.mil/navydata/fact_display.asp?ci@8@&tid=1500&ct=4on 4 March 2007.
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The Seabasing capabilities of the LCAC are sumradna Table 22. As a
hovercraft, the LCAC is fully amphibious, earnimmtpoints for this capability. The

LCAC therefore has a total Seabasing Utility saafrewventy-five points.

Metric LCAC Capability Seabasing| Units | Seabasing Utility Score
Requirement
Cargo Capacity 72 140 Tons 5
Speed 35 50 knots 7
Range 46 150 nm 3

Table 22 — LCAC Seabasing Utility®

The LCAC is essentially a single-purpose platfoamg provides only very
limited capabilities to areas outside of Seabasifige one potential area in MCO outside
of Seabasing that the LCAC could contribute to wideg as a mine-hunting platform. In
this way, it would provide an improved capabilityes$ vulnerable than a traditional
displacement craft mine hunter, but with more eadoe and payload than a helicopter
mine hunter. The LCAC is thus awarded six poiotsfie MCO JOC and no points for
the other JOCs. Overall, the LCAC has a compdsitet Utility score of six points.

The LCAC is a currently fielded platform and isishawarded fifty points for
Development Status.

The unit cost of the LCAC is about $37 million eath The 2015 MEB
requirement is for thirty-one LCACSs, so the totastto field is about $1,147 million.

This results in a Cost to Field score of thirtyrgei

198 Robert Button et alShip Acquisition Options for Joint Forcible Entryp€rations 85.
19 FY07 dollars. The FY90 proposed budget allocatisr® LCACs was $219.3 million. U.S. Congress,
House, Committee on Appropriations, Subcommitte¢herDepartment of Defensdgegpartment of
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LCU-1600

The LCU-1600 is the current low-speed, heavy-8##abase-to-objective surface
connector. The LCU is a full-displacement landongft that is capable of offloading
onto a suitable beach and is compatible with thiédeeks of all current and planned
amphibious ships. The LCU is about fifty percamder and slightly narrower than an
LCAC. Most amphibious ships can carry about threesaumbers of LCUs as LCACs,
although this varies somewhat from ship to shietdam the specific well deck
configuration. Like the LCAC, the LCU is not seléployable. An evolution of a design
that dates back to World War 11, the current getienaof LCUs was built in the 1970s
and is nearing the end of its useful life.

The Seabasing capabilities of the LCU are summaiiizd able 23. The LCU is
awarded five points for its ability to offload abaach. The LCU therefore has a total

Seabasing Utility score of twenty-seven points.

Metric LCU Capability Seabasing| Units | Seabasing Utility Score
Requirement
Cargo Capacity 146 140 Tons 10
Speed 10 50 knots 2
Range 600 150 nm 10

Table 23 — LCU Seabasing Utility™

Defense Appropriations for 1990: Hearing beforeud&mmittee of the Committee on Appropriations,
10T Cong., ' sess., 2 May 1989, part 6, 618.
10 Robert Button et alShip Acquisition Options for Joint Forcible Entryp€rations 85.
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Like the LCAC, the LCU is essentially a single-posp platform, and provides
only very limited capabilities to areas outsideéSeabasing. However, with its shallow
draft and large cargo capacity, the LCU can be @siedverine transport or as a staging
platform/mother ship for small boats. In this rdlee LCU can contribute to the HD/CS,
MCO, Stability, and IW JOCs. As this type of caiisbis also provided by other small
utility craft, the LCU is awarded three points &ach of these JOCs. The LCU does not
provide any significant utility to Deterrence oraping Operations. Overall, the LCU
has a composite Joint Utility score of twelve psint

The LCU is a currently fielded platform and isritfere awarded fifty points for
Development Status.

The unit cost of the LCU is about $7.3 million eath In order to provide the
same tonnage capability to the 2015 MEB as thirntg-oCACSs, a total of sixteen LCUs
would be required. This gives a total cost tadfief about $116.8 million. This results in

a Cost to Field score of fifty points.

Joint Maritime Assault Connector

The Joint Maritime Assault Connector (JMAC) is theended replacement for
the LCAC. Although the program has undergone abermf name changes in recent
years, the design requirements remain essentiatljanged?? It is intended to have an

increase in payload capacity over the current LCARI|e retaining the LCAC’s speed

M EY07 dollars. The FY85 proposed budget allocafimr? LCUs was $8.7 million. U.S. Congress,
House, Committee on Appropriations, Subcommitte¢herDepartment of Defendeepartment of
Defense Appropriations for 1985: Hearing beforeud&mmittee of the Committee on Appropriations,
98th Cong., ¥ sess., 8 May 1984, part 6, 419.

M2 The LCAC replacement program has had various iratams, being known as the Heavy Lift LCAC
(HLCAC), LCAC(X), Ship-to-Shore Connector, and Sasdrto-Shore Connector (SSC).
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and amphibious advantages. The most likely dasigssentially a “stretched” LCAC,
about fifty percent longer than the current versidime JMAC is in the development
phase, and is planned to be delivered around 2&1he SLEP LCACs reach their end-

of-life.

Figure 10 — JMAC Concept Design

The Seabasing capabilities of the IMAC are summdiiz Table 24. As itis a
hovercraft, the JMAC is fully amphibious, earnieg tadditional points for this
capability. The JMAC therefore has a total Seatgpbitility score of thirty-four points.

In terms of non-Seabasing applications, the IMA@$the same value as the
LCAC and thus has a composite Joint Utility scdrsiw points.

The JMAC is relatively early in the design spihd is still working its way
through the JCIDS process. The JMAC is therefararded twenty points for

Development Status.
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Metric JMAC Capability Seabasing| Units | Seabasing Utility Score
Requirement
Cargo Capacity 144 140 Tons 10
Speed 35 50 knots 7
Range 100 150 nm 7

Table 24 — IMAC Seabasing Utility™

The expected unit cost of the JIMAC is about $83IRam each'** In order to
provide the same tonnage capability to the 2015 MEBhirty-one LCACs, a total of
sixteen JMACs would be required. This gives altodat to field of about $1,331.2

million. This results in a Cost to Field scorettafty points.

LCU-X

Just as the JMAC is planned to replace the LCA€ LICU-X program,
previously known as LCU(R), is intended to replageng LCUs with a similar design.
The LCU-X is planned to have a slightly increasga gpeed, and fifty percent larger
payload.

The Seabasing capabilities of the LCU-X are sunzedrin Table 25. The
LCU-X is awarded five points for its ability to ¢dad at a beach. The LCU-X therefore

has a Seabasing Utility score of twenty-eight point

113 Robert Button et alShip Acquisition Options for Joint Forcible Entryp€rations 85.

14 Ey07 dollars. Based on an estimated unit co$88f1 million FY10 dollars. U.S. Department of
Defense, Office of the Chief of Naval Operation85NForce Application FCB Working Groughip-to-
Shore Connector (SSC) Initial Capabilities Docuni@fitrosoft PowerPoint presentation] (Washington
D.C., 2006), slide 12, accessed at
http://www.mfp.usmc.mil/TeamApp/G4Surface/Topic$)20923150704/FA%20FCB%20WG%20brief%
206%20Jul%2006.ppin 9 February 2007.
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Metric LCU-X Seabasing | Units | Seabasing Utility Score
Capability Requirement
Cargo Capacity 212 140 Tons 10
Speed 13 50 knots 3
Range 600 150 nm 10

Table 25 — LCU-X Seabasing Utility™

In terms of non-Seabasing applications, the LCUeKl& the same value as the
LCU and thus has a composite Joint Utility scoréaadlve points.

The LCU-X is still in the concept development phaand is essentially only a set
of requirements at this point. The LCU-X is therefawarded ten points for
Development Status.

The expected unit cost of the LCU-X is about $26ilion each, although this is
a very rough estimate at this point in the progliéen™® In order to provide the same
tonnage capability to the 2015 MEB as thirty-oneAlG3, a total of eleven LCU-Xs
would be required. This gives a total cost todfief about $294.8 million, resulting in a

Cost to Field score of fifty points.

LCTAC

The Landing Craft, Tank, Air Cushion (LCTAC) is\aval Sea Systems
Command (NAVSEA) concept design for an air cushiehicle with significantly more
cargo capacity than an LCAC. It is envisionededslarge enough to be able to self-

deploy to some extent. With an anticipated unlda@&ge of up to four thousand

15 Robert Button et alShip Acquisition Options for Joint Forcible Entryp€rations 85.

18 Ey07 dollars. Based on an estimated unit co$2df9 million FY05 dollars. U.S. Department of
Defense, Department of the NaWiscal Year (FY) 2006/FY 2007 Budget Estimategjfiration of
Estimates: Shipbuilding and Conversion, Nésashington, D.C., 2005), p. 20-1.
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nautical miles, the LCTAC would be capable of skployment from the US to a
Seabase at any location in the world, assumingogpiately located intermediate bases

along the way.

Figure 11 — LCTAC Concept Design

The Seabasing capabilities of the LCTAC are sunuedrin Table 26. Unlike
the LCAC, the LCTAC concept is a surface effecpshather than a true hovercraft, with
rigid sidewalls for the air cushion. It would, teéore, be required to offload over the
beach rather than being fully amphibious like tl&AIC, and is awarded five points for

this capability. The LCTAC therefore has a Seaigasltility score of thirty-one points.
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Metric LCTAC Seabasing | Units | Seabasing Utility Score
Capability Requirement
Cargo Capacity 350 140 Tons 10
Speed 30 50 knots 6
Range 1000 150 nm 10

Table 26 — LCTAC Seabasing Utility*’

In terms of non-Seabasing applications, the LCTAi$ithe same value as the
LCAC and thus has a composite Joint Utility scdrsi points.

The LCTAC is only a concept design at this pawth no programmatic funding
attached. The LCTAC is therefore awarded ten pdont®evelopment Status.

Given the conceptual nature of the LCTAC, no cesit@ates available. In
comparison with the JIMAC, it has a larger cargaac#ty and range, which would tend to
increase construction cost. The surface-effedgdeslows for significantly lower
power requirements to maintain the air cushioncihvould tend to reduce the
construction cost somewhat due to the smaller pgleeit required. On the whole, the
expected unit cost of the LCTAC should be a bitkigthan for the IMAC, or about
$100 million each. In order to provide the sametme capability to the 2015 MEB as
thirty-one LCACs, a total of seven LCTACs wouldreguired. This gives a total cost to

field of about $700 million and results in a Casfield score of forty points.

17 Robert Button et alShip Acquisition Options for Joint Forcible Entryp&rations 85-86.
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Zubr

TheZubr (Project 1232.2, NATO reporting name Pomornilkgnsexample of the
high-end of military hovercraft design. A Sovietsthn constructed between 1986 and
2005, thezubris in service with the Russian, Ukrainian, andékreavies. Russia
recently signed a contract to sell six of the vissseChina-'® It was designed to carry
up to three T-80 tanks or a combination of ligletenored vehicles and troops up to three
hundred miles at high speeds. Théris armored and carries air defense weapons as

well as unguided rockets to provide fire supporttfe landing forces"

Figure 12 —Zubr

18«Russian Shipbuilder to Sign Landing Craft Contraith China,”News from Russia: Weekly News
Bulletin Edited and Published by the Informationp@ement of the Russian Embassy in In@ia
September 2006, accessedhiyp://www.india.mid.ru/nfr2006/nf31.htndn 7 March 2007, 13.
19«project 1232.2 Zubr Pomornik Class Amphibious diay Craft Specifications” isGlobalsecurity.org
(Globalsecurity.org, updated 22 April 2006, 22:17Q) [database on-line], accessed at
http://www.globalsecurity.org/military/world/rus¢i&232 _2-specs.htron 4 March 2007.
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The Seabasing capabilities of thebr are summarized in Table 27. Like the
LCAC, theZubris a true hovercraft, and is fully amphibiousisitherefore awarded ten

points for this capability. Th&ubrtherefore has a Seabasing Utility score of forty

points.
Metric Zubr Capability Seabasing | Units | Seabasing Utility Score
Requirement
Cargo Capacity 140 140 Tons 10
Speed 60 50 knots 10
Range 300 150 nm 10

Table 27 —Zubr Seabasing Utility*°

In terms of non-Seabasing applications,Zér is similar to the LCAC in its
capabilities. Unlike the LCAC, it does not have ttapability of being fitted with a
minesweeping package. On the other handZthe is capable of being fitted with a
mine-laying package, which would contribute to &0 JOC. This role is currently
filled in the US military by aircraft and submargend theZubr would not provide an
significant improvement over current platforms. eiiéfore, theZubr is only awarded
three points for contributing to the MCO JOC. QletheZubr has a composite Joint
Utility score of three points.

TheZubris fully-realized design, in service with sevamavies. Th&ubris
therefore awarded forty points for Development &tat

The estimated unit cost of tEaibr of about $69.5 million eactt! Since Russia

has sold several of these craft to Greece, a NAJtey, it is possible that the US could

120 Robert Button et alShip Acquisition Options for Joint Forcible Entryp€rations 86-88.
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purchase somaubrs directly or acquire the design and constructights for indigenous
production. In order to provide the same tonnageability to the 2015 MEB as thirty-
one LCACs, a total of sixteetubrs would be required. This gives a total cost etdfof

about $1,112 million and results in a Cost to Faxdre of thirty points.

Joint High Speed Vessel

The Joint High Speed Vessel (JHSV) is a combinedyANavy project to
develop an intra-theater connector, primarily licain ALSS-to-Seabase role but also
capable of offloading over the beach (with somésgeasce) or at an austere port facility.
The key design features of the JHSV are shallovt,domg range, relatively high speed,
roll-on/roll-off capability for vehicles, and théiity to land light and medium
helicopters. The JHSV concept has been prototypdte past few years through the
lease of several different commercial high-speedef® by the Army and Navy, including
the WestPac Expreq$iSV 4676) Joint Ventur§HSV-X1), SpearheadTSV-1X) and
Swift(HSV-2). All of these vessels are aluminum catems, directly adapted from
commercial high-speed ferries. The ships haveeskirvintra-theater lift roles

worldwide, as a staging platform for SOF during (dRd as a helicopter platform during

12LEY(07 dollars. Export cost of one unit sold to &re in 2004 was $62 million. “Largest Identified
Transfers of Russian Arms in 2004fbscow Defense Bridf (2005): 36.
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tsunami relief efforts in Indonest& Procurement of the JHSV is expected to begin in

FY09, with a total of three ships being procured i 1?3

Figure 13 —Joint Venture (HSV-X1) conducting flight operations

The Seabasing capabilities of the JHSV are sumethiiz Table 28. Unlike the
most of the other surface connectors, the JHS\é&ly capable of worldwide self-
deployment, even with a full combat load. In aiddif the ability to operate medium-lift
helicopters increases the flexibility of the JHSMsiderably. In fact, the JHSV
straddles the line between staging platform anthsarconnector, and could be used a
staging platform in a low-intensity scenario. e tstaging platform role, the JHSV

would provide about 28,000 square feet of vehipbece, carry as many as 1,000 troops,

12«3V 4676 WestPac Express” Globalsecurity.orgGlobalsecurity.org, updated 21 August 2005,
19:07 UTC) [database on-line], accesseltit://www.globalsecurity.org/military/agency/natagi/-
4676.htmon 26 March 2007;

“Joint High Speed Vessel [JHSV]" Blobalsecurity.orgGlobalsecurity.org, updated 7 July 2006, 22:24
UTC) [database on-line], accessedhitp://www.globalsecurity.org/military/systems/shisv.htmon 26
March 2007.

123 Fiscal Year (FY) 2008/2009 Biennial Budget Jusdifien of Estimates: Shipbuilding and Conversion,
Navy, p. 20A-1.
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or provide about 220,000 cubic feet of cargo spacedqme combination of the three).
The JHSVis a displacement vessel and must offload at theethe. Even then, it will
require some sort of causeway, barge or lighteesys$o offload onto an unimproved
beach. Itis therefore awarded no points for atmphs capability. The JHSV therefore

has a Seabasing Utility score of twenty-eight psifit

Metric JHSV Capability Seabasing| Units | Seabasing Utility Score
Requirement
Cargo Capacity 600 140 Tons 10
Speed 40 50 knots 8
Range 1200 150 nm 10

Table 28 — JHSV Seabasing Utilit}?>

In terms of non-Seabasing applications, the JH@Wides capabilities that are
similar to those provided by the larger amphibiships. It could serve as a base of
operations for HD/CS missions, as a platform foritimae interdiction operations or
mine hunting for MCO, as a sealift asset and/araft operation platform for SSTR, or
as an AFSB for IW. In all these cases, the JHRWides an improvement in capability
due to its high speed relative to other ships dapafoconducting those missions.
Therefore, the JHSV earns six points for each eHB/CS, MCO, SSTR, and IW JOCs;
it does not provide a significant contribution e tShaping or Deterrence JOCs. Overall

the JHSV has a composite Joint Utility score ofrityefour points.

124 Measured as a staging platform, the JHSV woul@ 8eabasing Utility score of eight points.
125.S. Department of Defense, Marine Forces Padifarine Air-Ground Task Force Composition and
Utilization [Microsoft PowerPoint presentation] (Washington D Z006), slide 19.
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Figure 14 — JHSV Concept Design

The JHSV is fully-realized design, based on off-shelf commercial technology.
Its prototypes have proven themselves in activeiser The JHSV is therefore awarded
fifty points for Development Status.

The estimated unit cost of the JHSV of about $17lfam each’? In order to
provide the same tonnage capability to the 2015 MERBhirty-one LCACs, a total of
four JHSVs would be required. This gives a totatdo field of about $708 million.

This results in a Cost to Field score of forty psin

Pelican WiG

The Wing-in-Ground Effect (WiG) concept is a tyfeseaplane that achieves
significantly improved fuel efficiency by operatingry close to a relatively flat surface
(such as the ocean). Many small prototype craftguhis technology have been flown

since the 1960s. The USSR developed several piiodunodels, including one

126 Fiscal Year (FY) 2008/2009 Biennial Budget Justiion of Estimates: Shipbuilding and Conversion,
Navy, p. 20A-1.
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intended as an amphibious landing craft. Tmkan (Project 904) class was capable of
carrying 200 troops and 20 tons of cargo at 20Qkritying about ten feet off the water.
A larger prototype, nicknamed the “Caspian Sea Mahdy western intelligence
services, could lift up to 540 tons at a speedddf Bhots'?’ A concept design being
studied by Boeing, thBelicancould conceivably carry 1,400 tons of cargo ufQ@®00
nm?® The disadvantages to WiG craft are that theygarerally too large to load
aboard a ship and would therefore present soméalgals in cargo transfer. Depending
on the design, a WIG craft may or may not be capablanding on a traditional runway
or beaching itself for offloading cargo. For thaoses of this study, thelicandesign
characteristics will be considered.

The Seabasing capabilities of thelicanare summarized in Table 29. The
Pelicanis capable of worldwide self-deployment, even veitfull combat load. The
Pelicanwould have to land at either a large, conventionalay or on the surface of a
suitably large body of water. If water landing wesd, it would then be required to
beach and offload at the shoreline. It is theeefowarded five points for amphibious

capability. In total, th&elicanhas a Seabasing Utility score of thirty-five psint

127«project 904/902R Orlan Class Amphibious Landimgf€ in Globalsecurity.orgGlobalsecurity.org,
updated 22 April 2006, 22:16 UTC) [database on}Jinecessed at
http://www.globalsecurity.org/military/world/rusg@d4.htmon 4 March 2007.

128 \illiam Cole, “The Pelican: A Big Bird for the LgnHaul,” Boeing Frontiers Onlind, no. 5
(September 2002) accessedhidp://www.boeing.com/news/frontiers/archive/20@ptember/i_pw.htmbn
4 March 2007.
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Metric Pelican Seabasing | Units | Seabasing Utility Score
Capability Requirement
Cargo Capacity 1,400 140 Tons 10
Speed ~250 50 knots 10
Range 10,000 150 nm 10

Table 29 —Pelican Seabasing Utility"*

FigurelS —Orlan in flight

In terms of non-Seabasing applications,Pleéicanfills a role similar to that of a

large cargo aircraft such as the C-5, with substhimbprovement in payload capacity

and the ability to conduct water landings. Thig sb airlift capability is an enabler for

129 | pid.
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all JOCs. Therefore, tHeelicanearns six points for each JOC, with a compositet Jo
Utility score of thirty-six points.

ThePelicanis still very much a concept design. AlthoughesaVtechnology
demonstrators have been built and operated, thergtii many challenges and
unknowns in WiG technology. Theelicanis therefore awarded ten points for

Development Status.

The Palican-is a high-capacity
cargoe-plane goncept currenthy
being studied by Bosing Phantom
Works,

Figure 16 —Pelican Concept Design

A rough estimate of the unit production cost of Beticancan be made by
comparing it with a large transport aircraft sushitee C-5Galaxy. The C-5 has a unit
cost $226.3 million eack® Since thePelicanwould have a cargo capacity about ten
times that of the C-5, the estimated cost ofRekcanis about $2,263 million each. In

order to provide the same tonnage capability t@05 MEB as thirty-one LCACs, two

130 Based on $179 million FY98 dollars, U.S. DeparttrafrDefense, Department of the Air Force,
Factsheets: C-5 GalaxyVashington, D.C., 2006) accessed at
http://www.af.mil/factsheets/factsheet.asp?ide®44 March 2007.
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Pelicanswould be required. This gives a total cost ttdfigf about $4,526 million,

resulting in a Cost to Field score of ten points.

Walrus

TheWalrusis a lighter-than-air vehicle concept design thaswursued by the
Defense Advanced Research Projects Agency in 28865rogram was cancelled in
2006. The goal of thé/alrusdesign was to be able to deploy a “Unit of Actiom’a
combat-loaded configuration directly from “FortRaht,” at transcontinental distances
into unimproved landing zones.

The Seabasing capabilities of M&lrusare summarized in Table 30. The
Walruswould be capable of worldwide self-deployment vatfull combat load. It
would also be capable of conducting cargo trangberations with any ship that has a
suitably large flight deck and offload at any rezaaly clear landing area. It is therefore
awarded ten points for amphibious capability. Wealrushas a total Seabasing Utility

score of forty points.

Metric WalrusCapability| Seabasing | Units | Seabasing Utility Score
Requirement
Cargo Capacity 500 140 Tons 10
Speed ~75 50 knots 10
Range 12,000 150 nm 10

Table 30 —~Walrus Seabasing Utility™"

131U.S. Department of Defense, Defense Advanced Rels@iojects AgencyWalrusGlobal Reach Air
Vehicle Design Program: Phase | Program Solicitati®S05-01(Washington, D.C., 2005), 2.
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In terms of non-Seabasing applications,\tarusfills a role similar to that of a
large cargo aircraft such as the C-5, with subgtaimiprovement in payload capacity,
but at the cost of much lower speed and more combaerability. This sort of airlift
capability is an enabler for all JOCs. ThereftineWalrusearns six points for each
JOC, with a composite Joint Utility score of thigix points.

TheWalrusis only a concept design, with no significant pessg made towards
developing an operational demonstrator. Wedrusis therefore awarded ten points for

Development Status.

Figure 17 —Walrus Concept Design

Similar to thePelican, arough estimate of the unit production cost of\Wialrus
can be made by comparing it with the C-5. SineaMalruswould have a cargo
capacity about four times that of the C-5, an estigd cost of th&Valrusis about $905.2
million each. In order to provide the same tonneaeability to the 2015 MEB as thirty-
one LCACs, a total of fiv&Valruscraft would be required. This gives a total dodield

of about $4,526 million, resulting in a Cost tolBiscore of ten points.
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Key Capability Area #4 — At-Sea Bulk Cargo Transfer

One of the most crucial enabling capabilities @alsasing is the ability to safely
transfer items from one platform to another. Aitbb this basic capability has existed
for a long time, the Seabasing model adds requingre terms of operable sea states,
size/weight of individual items transferred, ane@iall volume of material required that
exceed the bounds of current technology and reduitieer development to achieve.
This section will examine three basic ways to canéit-sea bulk cargo transfer. Bulk
liquid transfer is not addressed because the téatjies required for this, in the sea
conditions and amounts required by Seabasing, elledeveloped and in service

throughout the military and civilian sectors.

Transfer to Internal Lighters

The first fundamental method for platform-to-ptath cargo transfer is to move
the payload from the sending platform to a shuwttigsel, or lighter, that is carried aboard
the sending platform. The loaded lighter then deb&om the sending platform, moves
to the destination platform, and is embarked abdadlestination platform. The
payload is then moved from the lighter to the daegion platform. A real-world example
of this would be using an LCAC to transfer an aregovehicle from one amphibious ship
to another.

With respect to meeting the requirements of Seapathe current existing
capabilities in the area of transfer to internglhters are shown in Table 31. One limiting
factor in currently-fielded systems is the sloshufgvater in enclosed wet well decks.

This makes transfers unfeasible in sea states aho®e Well decks can be pumped dry
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to avoid this pitfall, but this increases the tireguired to complete the transfer operation
for displacement lighters like the LCU. Anotheniiation is the pendulum-like motions
of a suspended load during transfer, althoughdbes not inhibit the ramp-loading of
vehicles to an embarked lighter. Current cranéesys also reach their practical limits
around sea state three. These ship-motion indunédtions can be mitigated by
providing active and/or passive ship stabilizasgatems (common in commercial cruise
liners), increasing ship size, or providing a moet@mpensation system for internal
cranes-*

The largest capacity well deck crane on a curreiptis fifteen tons (on the
LSD 41 class}*® A nominal forty-foot container would be too heduy this internal
crane to carry, so this transfer method is limttetlventy-foot containers, giving an ISO
compatibility score of five points. An LCAC is caple of carrying seventy tons of cargo
(or two nominal forty-foot ISO containers), with arrival-to-departure load time of
about forty minute$®* This gives a throughput rate of three nominakaimers per hour.
An LCU would be able to carry about twice as muatgo per load, but with
correspondingly longer loading times, essentiatlyi@ving nearly the same throughput.
Technology for transfer to internal lighters hasoaearall Seabasing Utility score of

twenty-three points.

132 Defense Science Boar@o.

133 Amphibious Ships and Landing Craft Data Bob®.

134 peter J. Thede, Richard C. Staats, and Willia@rBwder,Assessment of the Heavy Lift Landing Craft,
Air CushionedMcLean, VA: Logistics Management Institute, 199%), B-1 to B-2.
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Metric Transfer to Seabasing Units Seabasing Utility
Internal Lighters| Requirement Score
Capability
Max Load 15 35 Tons 4
Throughput 3 5 Containers/ 6
hour
Max Sea State 3 4 - 8

Table 31 — Transfer to Internal Lighters SeabasingJtility

The technologies required for improving the abitiiyconduct bulk cargo
transfers to internal lighters are essentially &sadg-only in application and have only
minimal value for other JOCs. Therefore, this restbgy receives no points for
composite Joint Utility.

Current systems used by the military to transéego via internal lighters do not
meet the Seabasing metrics. Technological advanadsp stabilization, larger
capability cranes, and crane motion stabilizati@navailable in the commercial sector
and could be applied with relatively little impdaotnew Seabasing staging platform
designs. Research and development efforts towhislend are in progress as part of the
MPF(F) design project. Transfer to internal lightes therefore awarded a
Developmental Status score of forty points.

Estimating the cost to fit Seabasing ships withrowed internal lighter transfer
capability is problematic. A rough guess may bdgumed by comparing the cost of a
typical port container crane. Given that a typmahtainer crane costs about $6 million,

and assuming that a motion-stabilized crane wosaldlmut twice as expensive, that
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would give a cost of about $12 million per shipéamane/ship}>®> For a Seabasing
force that contained four well deck ships (two LHiDe LSD, one LPD), that would give

a cost to field of $48 million, and a Cost to Fisttbre of fifty points.

Transfer to External Lighters

The second fundamental method for platform-tofptat cargo transfer is to
move the payload from the sending platform to atkhuessel, or lighter, that is brought
adjacent to the sending platform. The loaded déigtiten moves from the sending
platform to a spot adjacent to the destinationf@tat. The payload is then moved from
the lighter to the destination platform. A realrdoexample of this would be using an
LCU or barge to transfer cargo containers from ldgtren/lift-off (LO/LO) container
ship to another. Another example would be thesfierof vehicles from an LMSR to an
MLP via the LMSR’s ramp. The significant differexschere are the lighter remains
outside of the staging platform, connected in swrag, and that there is no requirement
for a well deck in the staging platform.

Transfer to external lighters suffers from soméhefsame problems as transfer to
internal lighters, particularly with respect to gdefum-like motions of suspended cargo.
Additionally, external lighters suffer from the jlem of maintaining position relative to,
and perhaps connection with, the staging vesdabjim seas, when the two vessels are
both moving due to wave action. Solutions to thEedlems are more challenging than
for internal lighters, as the large differenceizesetween the lighter and the staging

platform exaggerates the differences in respons&t@s, and hence the relative motion

135 NZ$9 million converts to about US$6 million. “Ne@ranes a Christmas Present for Aucklarihts
of Auckland Newsroom,3 December 2006, accessed at
http://www.poal.co.nz/newsroom/New%20Cranes%20081#ihon 6 March 2007.
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between the two. Some ways to mitigate this prableclude dynamic motion prediction
and control (most effective on the lighter), sorod sf deployable sheltering/breakwater
system to protect the lighter from waves, and nmstiompensated crane and ramp
control systems. Crane and ramp control is sigguifily more difficult for this case, as
the ship-to-cargo-to-lighter relative motions areager than experienced in an internal
loading scenario. Current technologies are noalsipof providing dynamic motion
control or crane/ramp control in sea state threlitimns. A deployable breakwater of
some sort is a promising concept, but has yet elpeonstrated on a practical scale.
Characteristics of currently deployed systemsrfmmsfers to external lighters are
shown in Table 32. Large cranes capable of ehaiyglling the nominal forty-foot ISO
container are common on Seabasing ship designgeambints are awarded for this
capability. Exercises have shown that single-ctaDA.O systems are capable of
discharging up to 150 containers/day (or 6 contaiheur)**® The most significant
obstacle in this concept is sea state. With ctitesrhnology and equipment, this
capability requires calm seas, and in no case@ré@n sea state twd. Technology
for transfer to external lighters has an overalit#esing Utility score of thirty-five points.
The technologies required for improving the abitdyconduct vehicle and cargo
transfers to external lighters are essentially 8sialg-only in application and have only
minimal value for other JOCs. Therefore, this restbgy receives no points for

composite Joint Utility.

136« ogistics Over-the-Shore [LOTS]” itslobalsecurity.orgGlobalsecurity.org, updated 17 July 2008,
21:57 UTC) [database on-line], accesseltigt://www.globalsecurity.org/military/systems/shigs.htmon
6 March 2007.

13" Defense Science Boarell.
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Metric Transfer to Seabasing Units Seabasing Utility
Internal Lighters| Requirement Score
Capability
Max Load 60 35 Tons 10
Throughput 6 5 Containers/ 10
hour
Max Sea State 2 4 - 5

Table 32 — Transfer to Internal Lighters SeabasingJtility

Currently fielded systems for transfer to exteltigiiters do not meet the
Seabasing metrics. Technological advances reqtoreteet these metrics do not
currently exist beyond research and developmetidiivies. Transfer to external lighters
is therefore awarded a Developmental Status sddreenty points.

Estimating the cost to fit Seabasing ships withrowed external lighter transfer
capability is even more problematic than deterngrhe cost of improving internal
lighter transfers. Again, the basis for a rougbeggumay be the cost of a typical port
container crane. Assume, as above, that a motatiliged crane or ramp system would
be about $12 million per copy. Each T-AKR, LMSRI®tSV would require a ramp
system and each Legacy T-AK would require a crgstem. Assume that a mobile
breakwater system would be about $10 million p@ycand that one mobile breakwater
system would be required for each MLP. For a S&abgdorce that contained three
T-AKR LMSRs, three MLPs, two Legacy T-AKs, and faliSVs, that would give a cost

to field of $138 million, and a Cost to Field scafdifty points.



103

Direct Ship-to-Ship Transfer

Direct ship-to-ship transfer involves bringing tetaging platforms close together
and transferring cargo directly from the sendirgtfokrm to the destination platform. For
bulk cargo, this type of transfer is typically caioted using a rig that connects the
platforms with a tensioned steel cable and movegctargo along that cable from one
platform to the other. This is a very mature teatbgy, used daily worldwide by US
Navy vessels ever since World War Il for underwaylenishment (UNREP). The
process is routinely conducted in conditions upda state four, and is possible up to sea
state five. The major drawback to the direct gbiyship transfer technique is its limited
weight—current systems are limited to 5,700 IbsicWiis not enough to support even a
nominal twenty-foot ISO containéf> Throughput for the current system is about 37.5
tons/hour per transfer rig, and most ships haveast two rigs>° This results in a
throughput of about 75 tons/hour, or about 2.1 mafiorty-foot ISO containers per
hour. Characteristics of systems currently depddpe transfers to external lighters are
shown in Table 33. Technology for direct ship-hipstransfer has an overall Seabasing

Utility score of fifteen points.

138“CONREP Standard Tensioned Replenishment Alongdidihod (STREAM)” inGlobalsecurity.org
(Globalsecurity.org, updated 19 July 2006, 17:2C)Tdatabase on-line], accessed at
http://www.globalsecurity.org/military/systems/skigstems/unrep-stream.hton 6 March 2007.

139 Mark E. Johnson, “The Joint Modular Intermodal @dmer, is this the Future of Naval Logistics?”
(Master’s thesis, Cambridge, MA: Massachusettstiristof Technology, 2005), 22.
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Metric Direct Ship-to- | Seabasing Units Seabasing Utility
Ship Transfer | Requirement Score
Capability
Max Load 2.9 35 Tons 1
Throughput 2.1 5 Containers/ 4
hour
Max Sea State 5 4 - 10

Table 33 — Direct Ship-to-Ship Transfer Seabasing tility

The technologies required for improving the abitdyconduct direct ship-to-ship
transfers are mostly Seabasing-only in applicatiot have only minimal value for other
JOCs. One exception to this is in the support G Higher capacity ship-to-ship
transfer systems are also being researched farsiioel in the next generation aircraft
carrier design in order to enable more rapid reagno allow increased ordinance
delivery rates for carrier-based strike aircrdfthis would provide an improvement above
current capability for UNREP. Therefore, this teclogy is given six points because of
its applicability to the MCO JOC. Thus, ship-tagstransfer technology receives a total
of six points for composite Joint Utility.

Although currently fielded systems for ship-togstiansfer do not meet the
Seabasing metrics, several parallel efforts arewmnay to improve the current process.
The Heavy UNREP system, in the research and devaoppphase, expands the upper
weight limit to 12,000 pounds. A more distant ggsl program, High Capacity At-Sea
Sustainment (HICASS), has the goal of further exlpramthis limit up to 53,000 1b%"°

Approaching the problem from a different anglegsesh is also underway towards

190y.S. Department of Defense, Naval Surface WaiGameter, Littoral Warfare Systems Product Area
Directorate Seabasing S&T And R&D: Roadmap for a Joint CapgtiMicrosoft PowerPoint
presentation] (Washington, D.C., 2006), slides 287&
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direct skin-to-skin mooring technologies which wallow the use of large cargo cranes
to transfer loads directly between staging plat&rmgain, this works well now in calm
water, but significant developmental challengesfaced in extending this capability to
high sea state operations. Ship-to-Ship transfdrarefore awarded a Developmental
Status score of twenty points.

Like other transfer technologies, estimating tbst ¢o fit Seabasing ships with
improved ship-to-ship cargo transfer capabiliteguires making some assumptions.
Assuming that improved transfer rigs may cost up® million per ship, the cost to fit
all seventeen Seabasing ships in the ESG and MRBE(&dron would be about $170

million, giving a Cost to Field score of fifty pdm

Key Capability Area #5 — Loqgistics Support Techmpds

Logistics support technologies is the final Sealmp&ey capability area to be
examined. A significant portion of the transforioatl value of Seabasing is in its
ability to eliminate the “iron mountain” of suppdiestored ashore. It is not enough to
have staging platforms and connectors that arebbaph supporting the force ashore. It
is just as important that the underpinning logssggstems are capable of the flexibility
required to make sure that the right supplies@éhté right people and at the right time.
The two technologies reviewed in this section atecal enabling capabilities for

accomplishing this task.



106

Joint Modular Intermodal Distribution System

Much of the discussion so far on cargo transfeabdities has revolved around
the ISO twenty-foot and forty-foot containers. $aeommercial-standard containers are
the predominant method for the shipment of bullgeavorld-wide, both military and
non-military. These containers are very efficieninoving large quantities of materials
along established routes, but present challengéslivering just the right amounts of
just the right things to many locations near-siguodtously. An additional challenge is
that airlift assets have traditionally used a défe type of standard cargo pallet, the
463L, which is not directly compatible with ISO ¢aimers.

The Joint Modular Intermodal Distribution SysterM(DS) is an attempt to
tackle these challenges by fundamentally overhguhe way that the military packages
and ships cargo. The concept is a series of stoathiners that are linked together into a
larger conglomeration that fits the form factoradfventy-foot ISO container. This
allows for use of established systems for rapidigdiing large numbers of ISO
containers, while allowing for rapid break-downtloé larger container into smaller units
for warehouse storage and further distribution authhaving to manually unload a
container onto pallets, as is the current practidee smaller containers, known as Joint
Modular Intermodal Containers (JMICs), are capaiblleeing directly loaded onto airlift
platforms using the same handling systems as du#631. pallets. JMICs could come in
various sizes that are multiples of the smallegtaontainer to allow for larger cargo
items. To aid in retrograding empty containers|Q8/are designed to fold down into a

flat form that can be easily stacked, minimizing #pace taken up by emptfés.

141 30hnson, “The Joint Modular Intermodal Contain@g;34.
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In terms of support for Seabasing, the JMIDS cphfidly supports all of the
major Seabasing requirements. The modularity allfaw rapid breakdown from ISO-
size containers into smaller units, giving it temrps. Standardized JMIC sizes support
shipboard warehouse and cargo handling automaiibe. ISO-compatibility of the
JMIC combinations allows them to be easily handiigdegacy and commercial-grade
container cargo handling systems, giving the conaepther ten points. JMICs are
intended to be fitted with radio frequency idewrtfiion (RFID) tags to assist in
automated asset tracking. This capability suppofteansit visibility and automated
selective offload initiatives, giving the conceptadditional twenty points. Overall, the

JMIDS concept has a Seabasing Utility Score okfpdints.

Figure 18 — Several JMICs combined into a twenty-fot ISO equivalent

In the Joint arena, outside of Seabasing, the IMi@t&ept would be widely

useful. It would be a notable upgrade to the cursgstem of pallets and containers in
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the military transportation system, particularlythwiespect to the land/air and sea/air
transport interfaces. As such, JMIDS is awardggsints for each JOC for an overall
Joint Utility score of thirty-six points.

The JMIDS program is in the prototyping and tesphgses. Full-scale
demonstration containers have been constructedr@nahdergoing utility and
compatibility testing. JMIDS is therefore awardebevelopment Status score of thirty
points.

Estimating the cost of a MEB’s worth of JMICs igyehallenging. Assuming
that all of the MEB’s cargo in the MPF(F) squadi®iontainerized gives about 500
twenty-foot ISO containers’ worth of car§&. The MEB would require about
1.4 million cubic feet of cargo for thirty days sistainment?® Based on having enough
containers to fill the supply chain all the way bag CONUS, assume that three
complete sets of thirty-days-sustainment contaiaggsneeded. This gives a total of
4.2 million cubic feet, or about 3,300 twenty-fd80O containers?* Rounding this to
about 4,000 containers total, and assuming that e an average of eight JMICs of
various sizes in each twenty-foot container egeing(this number could vary from only
one to a maximum of sixteen), gives a total of 82,0MICs required in all. A generic
twenty-foot ISO container costs about $2,500 dsfi&t Assuming that each JMIC

would cost twice that, it would require about $X6illion to procure the containers

142 A twenty-foot ISO container can hold about 8' &0’ = 1280 cubic feet. 560,000 cubic feet reegi
for the MEB divided by 1280 cubic feet per contaigives 473.5 containers.

43 Calvano et al. SEA FORCE26.

144 4,200,000 cubic feet required divided by 1280 ctet per container gives 3281 containers.

145 Alexander Jung, “The Box That Makes the World Gound,” Spiegel Online Internationa25
November 2005, accessechétp://www.spiegel.de/international/spiegel/0,158%799,00.htmbn 26
February 2007.
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required to support a MEB from the Seab48eThis gives a Cost to Field score of fifty

points.

Shipboard Automated Warehousing

The second critical enabling technology for Seatgalogistics support is
automated shipboard warehousing. The basic comcéphave a computer database that
has real-time knowledge of where each item stare¢tde warehouse is exactly located,
coupled with robotics technologies to allow for thgomatic selection, retrieval, and
delivery of any item in the warehouse. System$ wWits type of capability are available
in the commercial sector, but the hardware is astlg adapted to the shipboard
environment due to primarily to space and formdacbnstraints. A system with similar
technology, but dealing exclusively with ordnanather than with generally bulk cargo,
is the NAVSTORS system that has been proposedrfoaét carrier magazine storag¥.

The Office of Naval Research is conducting a reseaffort called Sea Base
Transformational Package and Ordnance Rapid TnaBygem (TransPORTS)
Prototype Demonstrator, which is an automated voarsd concept built around various
size JMICs, five-foot ISO containers (also knowrfa$ADCONS), and legacy pallets.
The system design specifications call for it tachpable of moving cargo between the
main deck and storage holds on several decks, edenpbcking of all items in the

system, full random access to any item stored aasystem-wide inventory capabilit$?

146 $5,000 per container times 32,000 containers 69$iillion.

1"NAVSTORS Automated Stowage and Retrieval Syagite Systems Inc., 2005), accessed at
http://www.agilesystems.com/navstors%20systemdrnré March 2007.

148y.S. Department of Defense, Office of Naval Resie@8ea Base Transformational Package and
Ordnance Rapid Transfer System (TransPORTS) Ppdbemonstrator Broad Agency Announcement
(Washington, D.C., 2005), 2-3.
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For Seabasing applications, the TransPORTS comgmydt fully support the
Logistics Support objectives of selective offloathdularity, and in-transit visibility,
resulting in thirty points. Since the system wosigbport IMICs and QUADCONS, but
not twenty-foot or forty-foot ISO containers, itlgmpartially meets the objective of ISO
compatibility and is therefore awarded an additidiva points. Overall, a shipboard
automated warehousing system such as TransPORTIf hae a Seabasing Utility
score of thirty-five points.

Outside of Seabasing, a shipboard automated wasetgpsystem would provide
some utility in supporting naval operations acrbgsvarious JOCs. As this would
provide an improvement on the current capabiltiys technology is awarded thirty-six
points for Joint Utility.

Since both the TransPORTS and NAVSTORS systemis éine design and
prototyping phase, twenty points are awarded fordlmental Status.

As with many developmental technologies, coshestes for an automated
warehousing system is difficult. A small commefkeaatomated warehousing system,
controlling about 27,000 cubic feet of warehousacspis estimated to cost about
$350,000"*° Extrapolating this to the total MEB cargo spasguirement of 560,000
cubic feet and applying a two hundred percent noigripremium for shipboard
installation gives an estimated cost to field abatt$21.7 million. This gives a Cost to

Field score of fifty points.

19Hargrove Fires Up Gas Log Production with Automatésk-Point-Manager SystefDallas, TX:
Cisco-Eagle Inc., 2007), accessethta://www.cisco-eagle.com/CaseStudies/Printablefttare. pdfon 6
March 2007.
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Analysis, Conclusions, and Recommendations for Fumer Study

The basic objectives, or desired effects, of Seabase three-fold. First, it will
enable the Joint Force to reduce “flash-to-bangétirom decision to undertake a
limited land operation until commencement of tha¢mtion by about two weeks from
traditional amphibious operations by eliminating titeed to build the “iron mountain”
ashore before starting operations. Second, Sewpasables the Joint Force to conduct
operations that would not otherwise be possibletdymlitical constraints by eliminating
the need for friendly host nation access. Thiod Jdrge land campaigns, Seabasing
defers the time until the Joint Force commandertrhage a large supply base ashore to
continue operations. It is important to note thét is a postponement only, and not a
complete elimination, as it is beyond the capabdit Seabasing, even in the most
optimistic case, to sustain more than a coupleigades ashore. These are worthy
objectives, but to be able to successfully achtbeen, military decision makers need to
efficiently allocate the scarce budgetary resoutoesrds the various research,
development, procurement, testing, and trainingpmmments of Seabasing.

It is important to use a comprehensive, qualitatipproach to prioritizing and
selecting alternatives. Now that each of the pgaibsolutions to each of the key
capability areas has been evaluated and scoredeitestep is to compare them and
create a prioritized list of recommendations fathar development. The individual
metric and combined scores for each of the potesaiations, ranked from highest to
lowest total score within each key capability agga, shown in Table 34. Reviewing
these results, a number of conclusions and recomatiens can be drawn regarding how

to most efficiently proceed with the developmend &rlding of Seabasing.



Seabasing Joint

112

Developmental Cost To Total

Utility Utility Status Field Score
Staging Platforms
T-AKE 14 36 50 30 130
LHA 11 28 50 40 129
LSD 49 7 28 50 40 125
LSD 41 5 28 50 40 123
LPD 17 8 28 50 30 116
LPD 4 6 28 50 30 114
LHD 13 28 50 20 111
Legacy T-AK 18 3 50 40 111
Maersk S-Conversion 16 19 30 40 105
T-AKR (LMSR) 14 3 50 20 87
LHA(R) 9 28 30 10 77
MPF-2010 24 28 10 10 72
MLP 7 3 30 20 60
Sea Force 22 28 10 0 60
Aircraft Connectors
CH-53E 38 36 50 50 174
MV-22 44 36 50 20 150
CH-53K 41 36 20 30 127
V-44 QTR 50 36 10 30 126
CH-46 20 18 50 30 118
Sikorsky X2HSL 40 36 10 30 116
Surface Connectors
JHSV 28 24 50 40 142
LCU 27 12 50 50 139
Zubr 40 3 40 30 113
LCAC 25 6 50 30 111
LCU-X 28 12 10 50 100
Walrus 40 36 10 10 96
Pelican WiG 35 36 10 10 91
JMAC 34 6 20 30 90
LCTAC 31 6 10 40 87
At-Sea Bulk Cargo Transfer
Internal 23 0 40 50 113
External 35 0 20 50 105
Direct 15 6 20 50 91
Logistics Support
JMIDS 40 36 30 50 156
Automated At-Sea
Warehousing 35 36 20 50 141

Table 34 — Summary of scores, sorted by total scone each Key Capability Area
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With respect to staging platforms, current-generasihips provide much of the
carrying capacity that Seabasing requires. Newgdssespecially the LHA(R) and some
of the more fanciful concept designs, are very agp@ and do not provide enough of an
improvement over current ships to warrant theigégprice tags. Less expensive
surrogates for future Seabasing platforms shoulouosued in the short term. Some
likely candidates are the Maersk S-class converanmhthe use of existing heavy lift
ships as stand-ins for MLPs. These surrogategaisting amphibious and MPF ships
should be used to test emerging technologies, idectnd procedures prior to investing
billions of dollars and many years in new ship ¢angion. The designs that are already
in production (LPD 17 and T-AKE) should continueb® acquired as needed for their
non-Seabasing applications and integrated into &#adp testing and development along
with existing ships.

For aircraft connectors, the combination of the &3 and MV-22 are close to
providing what is required for a true Seabasingainector. These aircraft can and
should be used for Seabasing testing. If Seabasiogeach its full potential, a
concerted effort needs to be made to develop adange, high-speed, heavy-lift cargo
aircraft. Something that meets the Seabasing regents would be universally valuable
throughout the Joint Force and across the speatfugonflict. What, precisely, this
aircraft may end up looking like is still very muhdoubt. Given the Army’s
requirement for landing in austere areas and th&aabasing staging platform on the
horizon could handle a more traditional C-130-kecraft, it is fairly certain that the

result will have to be some sort of V/STOL rotoftra
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Surface connectors are probably the most matueed®eabasing technology.
The LCAC and leased catamarans likent Ventureare able to meet most Seabasing
requirements today. The JHSV is a very good imaest. Its relatively cheap,
technologically mature, and proven to be valuabla wide variety of situations, both in
and out of Seabasing. As an aside, a JHSV platbmud probably fulfill most of the
roles envisioned for the Littoral Combat Ship (L@GS)well. The&Zubris a surprisingly
good fit for Seabasing. It indicates that the pitrsf a larger, self-deploying hovercraft
is technologically feasible and may be worth explgpr One interesting note from the
surface connector analysis is that if enough aérangssive environment can be created to
get the staging platforms close to shore, the mifisient way to move large quantities
of material from the ship to the beach is still ibnv-tech, dirt-cheap LCU.

The most critical area of development requiredutty frealize Seabasing is in the
enabling technologies of at-sea cargo transfed@gidtics support. At-sea transfer is
nowhere near meeting the benchmarks to reliablp@tseabasing in any but the most
permissive environments, and the ability to do thiginely and safely in heavy seas is
absolutely essential to the success of Seaba€inghe plus side, this is mostly an
engineering problem that is solvable in the neaméedium-term given sufficient
resources. The technologies for at-sea transferalso the kinds of thing that, once
successfully implemented, can be retrofitted omistang platforms at relatively low
cost. JMIDS is probably the biggest “bang-for-theek” program related to Seabasing
at the moment. This system has the potentialitg tevolutionize the way material is
moved in the military, and is easily within curréethnologies to implement. The DoD-

wide cost to implement JMIDS is substantially lartien is presented here due to the
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limited scope of the cost analysis, but it is msturmountable by any means and the
system will most likely pay for itself in the ne@rm. In fact, the biggest barrier to
implementation of IMIDS is not technological orafial, but cultural. It requires a
different way of thinking about how to order, pagkastore, and issue materials.
Automated warehousing technologies are well withaarealm of the possible and are
relatively inexpensive as well. Installing systelike this on current CLF, MPS and
amphibious ships (where the configuration suppa@uts) designing future ships of these
types with this in mind from the beginning is edsdn

In the course of this research, some limitationhéoprocess outlined here
became apparent. This analysis looks at the Siegbasncept from a component level
to attempt to determine prioritization. One draalboto this is that, at its heart, the
Seabasing concept issgstem of systenasd each piece cannot truly be looked at in
isolation. In other words, a fully-formed Seabgssolution needs to include all of the
pieces to fulfill all of the capabilities describedthe JIC and NWP, arttiey all need to
be complementarily designed so that they workieffily together.As an example, if the
desired air connector and surface connector arbitpto fit in the hanger deck and well
deck of the staging platform, measuring the nunatb€H-46 or LCAC equivalent spots
provided by that staging platform is meaningleSennector craft selected impacts the
amount of fuel required to be supplied to the Ssapand so on. Accounting for all of
the interactions between various components iseghiegly complex, and cannot be
usefully conducted until the potential solution lsas been limited in scope to some

extent. As various parts of the Seabasing cormmmpe into clearer focus in the near
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future, accounting for these interactions in thityimetrics will become a much more
tractable problem.

Due to restraints of time and the limited availépibf public domain
information, some metrics were not considered is @nalysis. One such improvement
would be to include in the determination of the t@mof connectors required to support
a MEB, a calculation based on capacity requiremintassault movement as opposed to
using only sustainment requirements. Another dd&ieetric would be the ability of
various connectors, particularly aircraft, to operfaom the staging platforms in sea
states up to four. A limitation to the cost anaysodel used in this study is that it does
not capture the research and development cosésgive technology or system. This is
accounted for to some extent in the DevelopmentdUs field, but a more accurate
estimation of these costs would be valuable. Arkiextension of this method could
improve in one or more of these areas.

A fully-developed Seabasing capability would besolbstantial value to the Joint
Force commander, enhancing the Joint Force’s fraaafcaction and significantly
improving its agility in support of national miltaand strategic objectives. Two main
challenges must be faced prior to the full impletagon of Seabasing, though. The first
challenge is that fully implementing Seabasingescdbed in JIC/NWP would be very
expensive. The projected MPF(F) squadron shipsnotuding the accompanying ESG,

will cost about $15 billiort>® Alternative staging platforms may cost as much288

130 MPF(F) squadron total cost: 1x LHD ($1,205 milljan2x LHA(R) ($2,806 million each) + 3x MLP
($953.3 million each) + 3x T-AKR ($1,024 million&g + 3x T-AKE ($420.3 million each) + 2x Legacy
T-AK ($484.6 million each) = $14,979 million, or @t $15 billion.
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billion.** On top of this shipbuilding cost are the additibeosts of surface and aircraft
connectors.

The second challenge is that several critical gi@tehe Seabasing system do not
yet exist. For example, no air connector in sfighy meets Seabasing requirements and
the physics and engineering problems of ship-tp-giansfer at high sea states still
remain to be solved.

Taken together, these two problems mean that Seghagplementation needs
proceed cautiously to ensure that resources indegteyield the desired results. A wise
strategy would include developing single prototgpsurrogate platforms. These
prototypes would be used for testing, experimeniadind modification of the
technologies, designs, procedures, and doctringsallrof the required component
functions of Seabasing have been demonstrateédkwald conditions. Only then does
it make sense to make the large investments raejtoraully realize Seabasing
capabilities.

This study has demonstrated a method by which wsutsolutions can be
analytically compared through the lens of Seabasqgirements, factoring in other
considerations, to assess their relative valuas miethod can easily be extended and
adjusted to add, modify, or delete metrics by whialue is measured and to adjust the
relative weighting of value between the differerdas measured. What specific metrics
and weightings are appropriate may be debatedhbyirocess of making a comparison
like this is essential to ensure that scarce ressuare being efficiently applied to the

problem.

151 Cost for five Sea Force ships.
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Appendix 1 — Detailed Analysis Results
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Aircraft Connectors
Cargo

Cargo Score

Speed

Speed Score

Range

Range Score

VTOL?

VTOL Score

Refuel?

Refuel Score
Seabasing Utility Score

Homeland Defense and Civil Support
Deterrence Operations

Major Combat Operations

Stability Operations

Irregular Warfare

Shaping Operations

Joint Utility Score

Development Status Score

Cost per unit
Loads/day required
Time required/load
Loads/day/aircraft
Units to support MEB
Cost per MEB

Cost Score

Total Score

Surface Connectors LCAC
Cargo 72
Cargo Score 5
Speed 35
SpeedBcore 7
Range A6
Range Seore 3
Amphibious Score 10
Seahasing Utility Score 25
Homeland Defense and Civil Support 0
Deterrence Operations 1]
M ajor Combat Operations 4
Stability Operations 1]
Irregular Warfare 1]
Shaping Operations 1]
Joint Utility Score 4
Development Status Score 50
Cost pet unit 37
nits to support MEB 31
Cost per MEB 1147
Cost Score 30

Total Score 111
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5
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CH-53E
32000
g
150
7
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3
Y
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Y
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6
6
6
6
6
6
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2
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1.7
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IMAC LCU-X
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10 10
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34 28
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Pelican Wil | Waltus
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00
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12000
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o052

4526
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120

Goal
40000 Ibs
217 knots
200 nm
Million $
118.9
2.8
g4
18
Million $
Goal
140 tons
50 kis
150 nm
Willion §
2232 tons of payload/MEB
Willion §



At-Sea Cargo Transfer Internal

Max Load

Max Load Score
Throughput

Throughput Score

Max Sea State

Max Sea State Score
ISO-compatibility Score
Seabasing Utility Score

Homeland Defense and Civil Support
Deterrence Operations

Major Combat Operations

Stability Operations

Irregular Warfare

Shaping Operations

Joint Utility Score

Development Status Score

Cost per unit

Units to support MEB
Cost per MEB

Cost Score

Total Score

Logistics Support
Selective Offload Score
Modularity Score
ITU-compatability Score
In-transit visibility Score
Seabasing Utility Score

Homeland Defense and Civil Support
Deterrence Operations

Major Combat Operations

Stability Operations

Irregular Warfare

Shaping Operations

Joint Utility Score

Development Status Score
Cost per unit

Units to support MEB

Cost per MEB

Cost Score

Total Score
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138
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JMIDS

0.005
32000
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External Direct Goal

29 35 tons

1

21 5 cont/hour

4
5 4
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0 5 pts for 20', 10 pts for 40’

15

D DD D D

10 Million §

17

170 Million §

50

91

Automated Warehousing
10
10

3.88889E-05
560000
218
50

141

Million §

Million §
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Appendix 2 — Calculation of Number of Aircraft Connectors Required
Calculation of the number of aircraft connectoiguieed to support a MEB
assumes that the requirements of supplying suseihis the limiting case for cargo lift.
2,378 tons per day are required to support a beigagustained combat operations. This
calculation assumes that sustainment operationsoauducted twenty-four hours a day,
thirty minutes each is required at both the stagiat¢form and the destination for loading
and unloading of the aircraft (total of one hour pgcle), and each aircraft will be
available for missions eighty percent of the tinféwe following variables are used in this
calculation:
Cr = MEB daily sustainment cargo requirement (= 2,8¢&/day)
C = Cargo capacity of aircraft connector (Ibs)
S= Speed of aircraft connector (knots)
R = Operational radius (nm)Fhis value is the lesser of 200 mmthe
aircraft connector’'s maximum operational radius gang the given

cargo at the given speed

N = Number of aircraft connectors required

Cr % (2000 Ibs/ton) x [1 hr + 2 8¢ R) ]

C x 80% x 24 hrs
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Lieutenant Commander Luckett, a native of Bann@ajjfornia, graduated with
distinction from United States Naval Academy in 498arning a Bachelor of Science
Degree in Naval Architecture. After commissionihg,attended the University of
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nuclear power training at Orlando, Florida and @¥ston, South Carolina.
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