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Sea-Land Basing of Air 
Refueling Forces
A Concept for Resiliency and Efficiency

Dr. Robert C. Owen

This discussion proposes a serious look at an old concept in a 
new application—providing sea-based support of US Air Force 
air refueling forces at forward land bases in the face of modern 

antiaccess/area-denial (A2/AD) threats. Given the proliferation of ro-
bust A2/AD capabilities in the hands of potential enemies, this con-
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cept offers theater commanders the possibility of operating air refuel-
ing forces efficiently and with resilience.1 It would do so by freeing 
some of those forces from dependence on large, fixed, and heavily de-
fended air bases. Put another way, sea basing could transform tanker 
aircraft and support elements from predictable targets waiting for the 
next shot to peas in a fast-moving shell game—one presenting difficult-
to-impossible detection and targeting challenges for enemy command 
systems.

To set it apart from the many other versions of sea basing discussed 
in the literature of national defense, the article refers to this notion as 
sea-land basing (SLB). Essentially, SLB is a concept for the agile disag-
gregation of air refueling forces among austere military and civil air-
fields possessing minimal support facilities for large aircraft other than 
runways. The signature characteristic of SLB would be the dedicated 
integration of at least one “missionized” base ship with an expedition-
ary air refueling unit of up to about 20 aircraft. This ship would house 
the command, logistics, maintenance, personnel, and other elements 
needed to support dispersed expeditionary air refueling operations at 
several airfields simultaneously. At a given time, one or two of those 
airfields would serve as forward operating locations (FOL) able to ser-
vice and protect aircraft and crews assigned to the SLB unit and/or 
those transiting through from bases or aircraft carriers located further 
to the rear. In addition to the FOLs, an SLB ship would service a small 
number of “hide” airfields, providing protection and limited services 
only. The main difference between FOLs and hides is that the former 
would offer robust, expeditionary aircraft refueling support while the 
latter would not. Otherwise, both types of base would be manned and 
resourced on a minimal and highly mobile basis, capable of being dis-
embarked and set up or packed up and reembarked in just a few 
hours.

As a preliminary and largely qualitative examination of SLB, this 
study argues two salient points. First, it asserts that SLB offers enough 
potential advantages in operational capacity and resilience to justify 
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robust study and experimentation on behalf of one or more geographic 
combatant commands. Second, this article maintains that the present 
Air Force air refueling program-of-record fleet—what it has and what it 
plans to acquire—is not structured to exploit the full potential of SLB. 
Getting the most from SLB in the face of robust A2/AD capabilities 
likely will require adjustments in the planned air refueling force struc-
ture. These discussions begin with a little history.

History
The long history of sea basing speaks to the practicality and poten-

tial value of SLB. As early as World War I and for decades thereafter, 
the US Navy employed seaplane tenders to support reconnaissance 
and bombing operations at remote locations. During World War II, the 
Navy, Marine Corps, and Army Air Forces made extensive use of ships 
in support of land-based air operations. The Army Air Forces’ Project 
Ivory Soap, for example, consisted of 6 Liberty and 18 smaller ships to 
serve as floating warehouses and heavy maintenance depots for B-29 
and P-51 groups in the Pacific.2 In the 1960s, the Navy employed the 
USS Tallahatchie County (AVB-2) as an advanced aviation support base 
in the Mediterranean.3 Presently, the Ready Reserve Fleet includes 
two ships, the USS Wright (T-AVB-3) and USS Curtis (T-AVB-4), that 
serve as advanced logistics and maintenance support bases for Marine 
aircraft.4 Their exercises include the use of T-AVBs in support of ashore 
aircraft ranging from attack helicopters to C-130s.5

The USS Tallahatchie County experience provides a particularly rel-
evant analog to SLB since it involved the prolonged integration of an 
amphibious base ship and rotating squadrons of P-2 Neptune patrol air-
craft. The Navy redesignated the Tallahatchie, originally built as a 
6,000-ton landing ship tank (LST 1154), as an advance aviation base 
support ship in early 1962. In that role, the ship was modified to house 
the supplies, maintenance shops (engines, avionics, sheet metal, etc.), 
and crew complements (the ship’s, air crew, and aviation support) 
needed to keep up to nine Neptunes in operation for months. The sup-
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port divisions sent ashore were housed in 19 service trailers stored on 
the ship’s vehicle deck while under way. These included command, 
communications, meteorology, crew briefing, flight-line maintenance, 
medical, galley, and others. Upon arriving at a forward location, the 
AVB would beach, lower its ramp, and disgorge two-and-one-half-ton 
trucks towing the service trailers to the forward base, carrying tentage 
and supplies for a cantonment area. With experience, the ship’s per-
sonnel could begin ashore operations at a coastal airfield less than four 
hours after the ship beached, breaking down and reembarking the unit 
in as little time.6 Once deployed, the P-2 squadron commanders were 
integrated into the ship’s company, serving as chiefs of the Talla-
hatchie’s aviation division but taking their operational orders from the 
theater-level commander of the Anti-Submarine Warfare Force Sixth Fleet.7

The Antiaccess/Area-Denial Threat to Air Refueling Forces
Although the United States is no more likely to go to war with China 

than with other potential enemies that wield substantial A2/AD capa-
bilities, Chinese military forces offer a useful standard for assessing 
basing options. For over two decades, China has been “pursuing a variety 
of air, sea, undersea, space and counterspace, and information warfare 
systems and operational concepts . . . moving toward an array of over-
lapping, multilayered offensive capabilities extending from China’s 
coast into the western Pacific.”8 Further, Chinese strategists have iden-
tified mobility forces, including tankers, as key and vulnerable targets 
in the event of a conflict with the United States.9

China’s A2/AD order of battle is robust, multilayered, and increasingly 
capable. It begins with an array of land-based, airborne, and satellite-
based intelligence, surveillance, and reconnaissance (ISR) systems 
capable of searching the globe episodically and the western Pacific 
more or less continuously.10

To exploit these capabilities, China fields 1,900 combat aircraft (600 
of which are modern); over 1,000 short-range ballistic missiles (SRBM); 



March–April 2015	 Air & Space Power Journal | 9

Owen	 Sea-Land Basing of Air Refueling Forces

Feature

a “limited but growing” fleet of DF-21C and D medium-range ballistic 
missiles (MRBM); and hundreds of DF-1, -2, and -3 cruise missiles.11 All 
of these weapon systems can deliver precision-guided ordnance. The 
DF-21 and cruise missile elements are particularly important to any 
considerations of air refueling force basing since they can reach all es-
tablished US air bases in Korea, Japan, and the so-called first and 
second island chains in the western Pacific. Further, unclassified docu-
ments estimate that these systems have average impact accuracies 
(circular error probable) of 10–50 meters.12 In other words, if fired at 
known or predictable locations of tanker aircraft and not stopped or 
deflected by US defenses, these missiles likely will hit their targets.

Given the growing sophistication and weight of Chinese A2/AD ca-
pabilities, most analysts presume that basing large aircraft within their 
range would court disaster.13 The large size of tanker aircraft and their 
extensive support requirements make them vulnerable to long-range 
strikes, even by “shots in the blind” at predictable aircraft parking loca-
tions. Constructing costly shelters for air refueling aircraft could im-
prove their survivability at forward bases, but, as more than one strategist 
has pointed out, “no matter how good a HAS [hardened aircraft shelter] 
might be, a penetrating projectile can be built to defeat it.”14 Conse-
quently, many studies would agree that US tankers and other large air-
craft “should be operated from bases out of range of China’s conven-
tional ballistic missiles.”15

However, there is reason to think that China’s long-range strike capa-
bilities will not be a “coordinated whole” anytime soon. The Chinese 
military is neither well versed nor structured to practice the art and 
science of coordinating joint ISR and strike forces in high-tempo opera-
tions. China is searching for a “Chinese model” for joint command and 
control, of course, but its quest is hampered or at least constrained by 
a host of national economic, social, and political circumstances beyond 
its control.16 Important among these are the potential political conse-
quences of transforming the Chinese officer corps into a culture of 
nationalism, professional skill, and integrity in the service of a ruling 
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political elite characterized by self-serving, faux communist orthodoxy; 
nepotism; and corruption.17 Until those competency problems are 
solved, therefore, the Chinese military will remain capable of launch-
ing effective operations in the preplanned opening gambits of a con-
flict but potentially uncertain and slow in dealing with unfolding 
events in the face of the fog and friction of war and competent ene-
mies fighting back.18

Furthermore, the weight and persistence of Chinese attacks will de-
crease over distance and in the face of counterstrikes. Because of 
China’s limited air-to-air refueling capabilities and lack of experience 
with establishing expeditionary air bases, its ability to project all-
capabilities “gorilla strikes” against US bases will be restricted to about 
400 nautical miles (nm) from its mainland—the approximate opera-
tional radii of weapons-laden fighter aircraft.19 Fighters and China’s 
small fleet of H-6 bombers will supply the weight of “gorilla ring” 
strikes, augmented by missiles and perhaps special operations forces 
(SOF). Missile augmentation will drop drastically beyond about 350 
nm since that is the range limit of China’s SRBMs, which comprise the 
majority of its missile magazine.20 Further, beyond 400 miles, the scale 
of the Chinese aircraft attacks would be limited to the H-6 fleet and 
whatever fighter packages could be supported by its small air refueling 
force. Consequently, outside the gorilla ring, missiles will become the 
main threat to US air bases. Missiles are dangerous, but a few hundred 
MRBMs and cruise missiles will not match the power and persistence 
of attack possible inside the gorilla threat ring. Moreover, the outer 
boundary of the “missile ring” would be limited to the approximately 
1,000 nm range of the DF-21 MRBMs and HN-3 land-based cruise mis-
siles. Chinese naval ships and submarines could launch cruise missile 
strikes against bases deeper into the Pacific; however, the weight of 
their attacks would be relatively limited, and they would be exposed to 
US and allied detection and counterattacks.



March–April 2015	 Air & Space Power Journal | 11

Owen	 Sea-Land Basing of Air Refueling Forces

Feature

Advantages
These considerations of Chinese command and strike capabilities 

suggest an opportunity to operate tanker forces from within the mis-
sile ring—one offering enhanced resilience and operational effective-
ness for air refueling forces. The agile disaggregation of SLB bases and 
forces would enhance their resilience by denying Chinese command-
ers the confidence they would want before releasing precious weapons 
against fleeting targets. Their lack of confidence would reflect reality 
since the locations of at least some FOLs and hide bases in SLB would 
shift daily while the aircraft and other key assets on each operating 
airfield would change position more or less hourly. Further, with the 
bulk of SLB assets embarked, these base movements would impose 
minimal disruption on operational efficiency. Additionally, their loca-
tions in the missile ring would improve their ability to deliver fuel to 
supported combat aircraft.

The unpredictable and agile disaggregation of SLB air refueling 
forces will be the key to their resilience. They will be unpredictable 
because opening those bases would not depend on the existence of 
preconflict physical or contractual preparations, or expensive and po-
litically sensitive base-access agreements. In other words, preparations 
for SLB would not signal intent to use any specific bases.21 Camouflage 
discipline, emissions security, and other deception operations could 
delay the detection of active FOLs, hides, and even the base ship’s lo-
cations for hours—even days. Enemies who did discover the locations 
of operating bases would remain uncertain about where to aim their 
long-range weapons and residual gorilla strike packages. By the time 
the decision to release precious assets filters through a sluggish and 
deteriorating political and military command system, the aircraft and 
support teams on those fields at the time of detection may well have 
moved on. Even if an airfield were still in operation, tugs would move 
the few aircraft on it every few hours between dispersal sites. This dy-
namic dispersal tactic would invalidate enemy targeting information 
more than a few hours old and ensure that no two aircraft were ever 
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close enough to be destroyed by a single area weapon or unitary war-
head. In most situations, then, enemies sniping at sea-land refueling 
bases would be shooting in the blind, hoping against reasonable hope 
that their weapons would do more than just move dirt when they arrived.

Operating air refueling aircraft from inside the missile ring rather 
than from beyond it will enhance their operational efficiency in two 
ways. First, at least in the western Pacific, doing so will increase the 
number of bases and parking spots available for air refueling aircraft. 
A glance at a map of the western Pacific reveals many civil and mili-
tary airfields located within the range of DF-21 missiles launched from 
China and relatively few among the scattered islands further out in the 
Pacific. With more bases available, SLB units could operate closer to 
the fight, and they would be less likely to find themselves competing 
with combat units for scarce parking spaces.22 Second, moving into the 
missile ring would greatly increase the amount of fuel that tanker air-
craft will be able to off-load to receiver aircraft.

The operational geography of maintaining an air refueling orbit 250 
nm west of Manila during a crisis in the South China Sea serves as an 
instructive example of the efficiencies gained from moving tankers 
into the missile rings. Basing tankers at Tacloban Airport, in the south-
eastern Philippines, would put them in the middle of the missile ring 
but only about 510 miles from the orbit point. Operating those same 
tankers from Pelieliu or Tinian islands would put them beyond the 
range of Chinese DF-21s but also about 1,125 or 1,700 nm from the re-
fueling point, respectively. Table 1 indicates the effect of increased dis-
tance on the net off-load capacity on KC-46s and C-130Js.23

Table 1. Off-load at refueling point (x 1,000 pounds) 
(presumes round-trip transit, two hours on station, and one hour reserve fuel)

Aircraft/Departure Base Tacloban Pelieliu Tinian

KC-46 165 138 113

KC-130   50   32   14
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Predictably, the tyranny of distance would be greater for the smaller 
and slower KC-130J, which would lose 75 percent of its productivity 
from a shift to Tinian from Tacloban, while the bigger and faster KC-46 
would lose about 33 percent. For perspective, consider that F-35s will 
burn about 9,000 pounds of fuel per hour in cruise flight. Thus, a 
C-130 making the 10-hour round trip from Tinian could off-load 
enough fuel to extend a single fighter’s endurance about 1.5 hours and 
burn 50,000 pounds of fuel itself making the trip.

Bases
Sea and land bases will be essential to the agility and resilience of 

SLB. Consequently, though SLB remains too undeveloped conceptually 
to support a detailed discussion of its base elements—the ship, FOLs, 
and hides—it remains useful here to list some of the tasks and equi-
page likely required of them.

The SLB ship would be “missionized” to fulfill the tasks necessary to 
support ashore units, including

•  �transporting all of an air refueling unit’s personnel, equipment, 
and supplies over strategic distances at respectable maritime 
speeds of, say, at least 20 knots;

•  �debarking, sustaining, and embarking the personnel, equipment, 
and supplies needed at FOLs and hides at minimally developed 
ports or over the shore in matters of hours;

•  �transporting and assembling ship-to-air base fuel systems, such as 
the Air Force’s Expeditionary Fuel System or a variation of the 
Marine Corps’s Amphibious Assault Fuel Systems and Tactical Air-
field Fuel Dispensing System, and connecting them to supporting 
tanker ships;24

•  �conducting close-in self-defense against likely threats, including 
aircraft, cruise missiles, torpedoes, fast boats, and SOF; and
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•  �providing reinforcements and close air support to ashore security 
teams under threat from enemy SOF or other small raiding units.

To conduct these missions, the equipage of SLB ships likely should 
include

•  �amphibious craft for ship-to-shore moving of FOL, hide, and base-
opening/-closing teams and for conducting logistics operations 
when the ship is near a base or bases;

•  �optionally armed, multimission utility helicopters to provide ship-
to-shore logistics, mobility, and close air support to ashore units;

•  �at least two ship-to-shore bulk fuel systems, each with enough ca-
pacity to support 12–20 air refueling aircraft in high-tempo opera-
tions; and

•  �a sensor and weapons suite capable of providing adequate surveil-
lance and close-in defense against likely threats.

Compared to the two aviation support ships currently in the Mari-
time Prepositioning Fleet, a ship built or modified for SLB need not be 
particularly large or expensive. The USS Curtis and Wright displace 
around 50,000 tons, but they have a wide portfolio of missions and ex-
ercise frequently in support of the full range of Marine Corps aviation 
support, humanitarian-relief operations, and exercises.25 An SLB ship, 
in contrast, would be dedicated to the support of a single, moderately 
sized aviation unit. In that case, a ship the size of a 16,000–18,000-ton 
amphibious transport dock (LPD) might suit the mission. In its origi-
nal configuration, one of the retiring Austin-class LPDs, for example, 
can accommodate over 1,200 personnel, up to 6 helicopters, different 
types of landing craft, food for 2 months, a 12-bed medical clinic, and 
large numbers of vehicles and maintenance shop spaces. Of relevance, 
the USS Ponce (LPD-15) was converted for $60 million into an interim 
afloat forward staging base (AFSB [I]-1) in 2012 to sustain special opera-
tions and countermine activities in the Arabian Gulf.26 Of course, other 
ships could be converted to the SLB mission. The point is that the 
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physical requirements for an SLB ship are modest and need not break 
the bank to acquire.

Given their center-of-gravity importance to the overall SLB concept, 
it is useful to pause here to consider the survivability of SLB base 
ships. In reasonable likelihood, an SLB ship would prove as survivable 
as the other amphibious warfare and surface combatant vessels that 
the US and allied navies would have to operate in the missile ring. 
Constant maneuver would be the keystone of a base ship’s resilience. 
It would move constantly, pausing periodically only for an hour or two 
to disembark or reembark FOL and hide teams or to exploit a hide po-
sition of its own. Other evasion tactics available to the ship would in-
clude combinations of camouflage, terrain and shallow-water masking, 
and emissions masking and deception. Its smaller size and freighter-
like horizontal and overhead profiles would make it more difficult for 
long-range radar and overhead infrared and electroptical sensors to 
parse it out from general maritime traffic. The ship also should be 
equipped with the close-in electronic and kinetic defensive systems 
typical of other amphibious warfare ships. When employed as the ter-
minal layer of the overall offensive and defensive operations of a US 
and/or allied force, such systems would give the base ship a fighting 
chance to defeat or divert incoming bombs, missiles, torpedoes, small-
boat attacks, and the like. Such a ship would not be impervious to every 
conceivable enemy attack, of course, but it would not be helpless or 
doomed to an early sinking.

Benefiting from the robust and continual support provided by their 
base ships, SLB FOLs and hides will be modestly sized and equipped. 
Hide bases, for example, would field only the personnel needed to 
park, inspect, and service aircraft; rest and feed air crews; offer a com-
mand and communications node; and ensure security. FOLs will per-
form these functions and operate expeditionary fuel systems. Based on 
these limited requirements and informal discussions with expeditionary-
experienced Air Force and Marine logisticians, one would reasonably 
presume that the support echelons at a typical FOL would involve 
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150–200 personnel and about 30 vehicles while a hide would involve 
80–100 service members and about a dozen vehicles. These numbers 
would vary at the margins in reflection of the security environment 
and the availability of host-nation civil contract and military support. 
The air command and operational support echelons on ship probably 
would fall in the realm of 250–350 personnel. Thus, an SLB unit sup-
porting 12–20 tankers at an FOL and two hides would include about 
700–900 personnel as well as the ship’s company. Of course, most sup-
port and operational personnel and most assets would be drawn from 
the Air Force’s existing air refueling force.27 Only the ship and its crew 
would be additive to existing Maritime Administration or Navy pro-
grams, depending on how they were operated.

FOLs and hides, therefore, would not present the usual picture asso-
ciated with an Air Force expeditionary air refueling base: rows of air-
craft in predictable locations, acres of concrete, a busy traffic pattern, 
fuel-tank farms, cantonment areas, and so on. Instead, the typical SLB 
location would look like an ordinary civil airport with the addition of a 
few scattered military elements. Depending on the daily utilization 
rate of the aircraft (the percentage of time spent in the air) and the 
number of dispersal bases utilized, the number of tankers parked 
around a given airfield might range from a half dozen to only one or 
two. Fairly often, tugs would be seen towing an aircraft among widely 
scattered parking spots, many of them perhaps off concrete. Clusters 
of fuel-bladder tanks would occupy well-separated locations on and off 
the field. They would be contained by the only substantial engineering 
project required to open an FOL—soil berms bulldozed up by military 
civil engineers or civil contractors a day or two before the base ship ar-
rived offshore. In the likely absence of an underground fuel hydrant 
system, aircraft would taxi or be towed to scattered surface hydrants 
connected at a safe distance from the bladder system. The cantonment 
and trailer-mounted support facilities might or might not even be on 
the field, and the latter would be relocated routinely. The only other 
indications that a military operation was under way would include a 
visible presence of local soldiers and vehicles in the environs of the 
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field, joint patrols of host-nation and US security personnel within the 
airfield, and the fairly unobtrusive comings and goings of US vehicles. 
Such minimalist and transitory facilities certainly could and would be 
detected episodically by enemy air, space, and human ISR compo-
nents. Looking at the photographs or reading reports, however, enemy 
intelligence interpreters would be hard pressed to know if the Ameri-
cans had just arrived or had been there for a couple of days and might 
have departed already.

Aircraft
Given the criticality of basing agility during operations in the missile 

ring, the selection of an aircraft best suited for SLB operations will re-
flect a different balance of performance criteria than for other Air 
Force air refueling missions. Heretofore, Air Force tanker aircraft ac-
quisitions have been predicated on the availability of developed bases 
and a preeminent emphasis on range and offload capacity. Conse-
quently, all Air Force core tankers, except those purchased to support 
SOF and helicopter operations, have been modified airliner designs. As 
long as adequate airfields are available, these aircraft have been the 
most cost-effective platforms for delivering fuel over long distances. 
Aircraft designs best suited to exploit SLB, in contrast, would trade 
some range/payload efficiency for enhanced capacity to operate from 
less-developed airfields. As the following figure indicates, tanker air-
craft capable of operating from austere airfields could disperse more 
widely than airliner-derived designs and operate further forward—with 
good effects on their survivability and off-load capacities at their points 
of need. It may also be useful, as the Marines have done with their KC-
130 fleet, to consider the secondary airlift and other uses of aircraft 
matched to the SLB mission.28 The austere airfield characteristics of 
these aircraft would fit them well for logistics operations and for sup-
port of maneuvering land forces as well as combat air units operating 
at forward locations or at main bases with damaged runways or limited 
parking areas.
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Figure. Airfields in the southern Philippines capable of accommodating KC-46s 
(yellow) and KC-130s/A400Ms (yellow and blue). Importantly, all are located 
near—sometimes within yards of—waters navigable by a base support ship 
and/or its amphibious craft.

At present, the field of aircraft available for comparison as SLB plat-
forms is limited to the Boeing KC-46A, Lockheed KC-130J, and Airbus 
A400M. Other platforms could be considered, including the US Air 
Force’s current KC-10s, KC-135s, more modern airliner designs, and 
the Embraer Corporation’s developmental KC-390. Nevertheless, this 
study passes over these aircraft as offering few or no advantages over 
KC-46s or as being too old (KC-135s) or limited in numbers (KC-10s). 
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The KC-390 will offer an interesting option for smaller air forces, but it 
has no performance advantages over the KC-130, apart from speed, to 
justify its augmentation into the US fleet. For a number of reasons, 
then, the only aircraft worthy of serious consideration for SLB are the 
current mainstays of the Defense Department’s air refueling modern-
ization programs (the KC-46A and KC-130J) and an in-production inter-
national design falling between them in size and general capabilities 
(the A400M).

The KC-46

An airliner-derived design, the KC-46 is the most productive of the air-
craft under consideration in terms of off-load/range performance and 
the one most limited in its access to regional airfields. As indicated in 
table 2, the KC-46 is designed for long-range, high-capacity opera-
tions.29 Depending on airfield altitude and aircraft weight, however, 
KC-46s typically will demand hard-surface runways of 7,000–10,000 
feet in length as well as hard-surface parking areas.30 Although airfields 
of suitable length for KC-46 operations are available in most regions of 
the world, they are limited in number, and their paved parking areas 
tend to be sized for just a few large aircraft. Thus, almost anywhere 
they might be employed, SLB-supported KC-46 units will remain con-
strained in their ability to employ agile disaggregation among bases 
and dynamic dispersal upon them. In other words, they will prove 
more vulnerable to early detection, preplanned attacks, and even blind 
shots than will aircraft with more agile operational characteristics on 
the ground.
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Table 2. Fuel off-load capacity at varying operational radii (pounds x 1,000) 
(presumes round-trip transit, two hours on station, and one hour reserve fuel) 

Radius of action 
(nm)

0
(capacity)

500 750 1,000 1,250 1,750

C-130J   82   51   44     36     28     12

A400M 138   89   77     66     55     32

KC-46A 207 155 144   134   122   110

Able to carry up to 18 standard cargo pallets, the KC-46 does offer 
significant bulk airlift capabilities. Its airliner cabin, though, has neither 
the dimensions nor strength to accommodate armored combat vehicles 
or pallets loaded to exploit the full height of C-5 and C-17 aircraft. 
These characteristics would undermine or eliminate the usefulness of 
the aircraft in support of movements by mechanized ground forces 
and air defense missile units, the resupply of forward airfields damaged 
by enemy attacks, or interfaces with type-designed military airlifters 
moving combat relevant cargos further forward.

The KC-130J

From the perspective of SLB, the KC-130J is a mirror image of the KC-46: 
it offers strong potential for agile basing coupled with modest range/
off-load characteristics (see table 2). Perhaps the most obvious attri-
bute of KC-130Js in this role is their ability to operate from weakly 
paved or even unpaved runways and parking areas. Fully loaded, they 
can land and take off from runways 3,000–4,000 feet in length, using 
assault takeoff procedures, or about 5,000–6,000 feet, using normal 
(and safer) procedures. Moreover, they can taxi or be towed onto un-
paved surfaces, greatly increasing the parking areas available to them 
at many airfields. Consequently able to operate from a wider number 
of airfields and to frequently relocate assets on them, an SLB force 
based on the KC-130J would present an unpredictable and generally 
unremunerative target set for short-supply, high-cost A2/AD weaponry.

Within the limits of the aircraft’s capabilities, SLB can mitigate the 
operational handicaps of the KC-130’s modest range/off-load perfor-
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mance, equipage for probe-and-drogue refueling operations only, and 
small size. Indeed, its effectiveness over the vast distances of a theater 
like the Asia-Pacific would hinge on forward basing, preferably with 
the agility and resilience provided by SLB. Further, an SLB probe-and-
drogue tanker force would offer value to overall theater air refueling 
efforts by providing more efficient support to Navy and Marine aircraft 
operating from bases and aircraft carriers outside the missile ring. Doing 
so would permit theater air commanders to focus boom-equipped 
tanker aircraft on supporting Air Force planes.

In contrast, SLB would offer only modest and indirect improvements 
to the KC-130’s limited cargo capabilities. Sea-land bases doubling as 
KC-130 forward refueling points could increase the range and effi-
ciency of their cargo operations. Nevertheless, the aircraft’s modest 
speed and cargo “box” size will restrict its primary roles to transporting 
passengers, palletized cargo, and the light equipment of tactical air 
units. Otherwise, it cannot load combat-configured, medium-weight, 
armored fighting vehicles and, consequently, has only limited ability 
to support movements by mechanized units or air defense forces. Simi-
larly, even though it could operate on and around damaged runways 
and ground-movement areas, a C-130 fleet likely would be hard 
pressed to deliver the cargo tonnages needed to keep major bases oper-
ating in the face of persistent A2/AD attacks.31

The A400M

Despite—or perhaps because of—its international pedigree, the A400M 
offers performance compatibilities worthy of serious consideration by 
US planners (see table 2). Operationally, it can utilize virtually the 
same runways and parking areas as the KC-130J but with markedly 
better characteristics of range/off-load, speed, and cargo capacity. De-
pending on range, the A400M will deliver from two to three times 
more fuel to receiver aircraft than the KC-130J. It is significantly 
smaller than the KC-46A, but in the context of SLB, the A400M can offset 
its relative limitations through forward basing. For example, in the sce-
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nario of supporting a refueling orbit 250 nm west of Manila, a KC-46 
operating from Tinian would have 113,000 pounds of fuel available for 
off-load while an A400M operating from Tacloban would offer about 
90,000 pounds. Moreover, the KC-46 would burn about 100,000 pounds 
of fuel performing its mission—a ratio of about .88 burn/off-load. The 
A400M, meanwhile, would consume 48,000 pounds for a .53 burn/off-
load ratio. Depending on operational circumstances, then, an SLB fleet 
element of A400Ms could greatly reduce the logistical costs and fuel 
infrastructures required to support combat operations. Once again, the 
aircraft’s probe-and-drogue capabilities would limit it to the support of 
Navy and Marine Corps aircraft, but it generally would do so more ef-
fectively than KC-130Js and with significantly improved flexibility and 
resilience over KC-46s.

Finally, the aircraft’s large cargo box and 41-ton cargo capacity would 
make it a better airlift partner to the C-5/C-17 fleet than either of the 
currently programmed tankers. At the moment, Air Force and Army 
planners contemplating movements into austere airfields confront the 
reality that C-130s can get into a wide range of airfields but can carry 
comparatively little while C-17s carry much more but also rut, gouge, 
and otherwise render unpaved surfaces unusable after only a few 
passes.32 A fleet element of flex-role A400s could fill that gap. They 
could provide substantial lift over strategic and tactical distances in 
support of main air bases degraded by enemy attacks; furthermore, 
they could deliver combat-relevant mechanized, engineering, and air 
defense units closer to their points of need than any aircraft or combi-
nation of aircraft in the Air Force program-of-record fleet.

Recommendations
This study set out to encourage the Air Force to take a serious look 

at a variation of sea basing for air refueling forces in the face of sub-
stantial A2/AD threats. The article’s discussion of the nature of China’s 
capabilities in this realm suggested that even a robust A2/AD system 
presents opportunities to operate air refueling forces at forward air 



March–April 2015	 Air & Space Power Journal | 23

Owen	 Sea-Land Basing of Air Refueling Forces

Feature

bases as long as their tactics include agile disaggregation among air-
fields and dynamic dispersal upon airfields. By assessing historical and 
existing sea-basing concepts, it also made the point that SLB likely will 
prove viable both operationally and logistically. Finally, the discussion 
of aircraft suggested that the air refueling program of record likely 
would benefit from the addition of a platform better able than those 
currently in the fleet to fully exploit SLB. As an example, the article 
noted that a modest fleet of A400Ms would increase the number of 
bases available for air refueling operations, optimize the operational 
opportunities presented by SLB, and provide valuable augmentation to 
the airlift fleet. The costs of such an aircraft could be offset by earlier 
retirements of geriatric KC-135 and aging C-130H aircraft, and by re-
duced purchases of other tankers following the current KC-46A pro-
gram. Taken together these considerations of conceptual viability, ca-
pabilities of alternative aircraft, and the availability of cost offsets 
suggest that the Air Force would do well to carefully examine and test 
SLB with an eye toward achieving initial operational capability in the 
four-to-six-year midterm.

Accordingly, the Air Force should initiate an aggressive study-and-
test program for SLB in the near term. By the end of 2017, that pro-
gram should have completed at least the following analytical elements:

1. � Assessment of SLB in the context of joint war plans, service op-
erational concepts, and predictions of potential A2/AD threats.

2. � Examination of SLB in the context of the full range of tanker air-
craft missions. For example, the integration of tankers and fighter 
aircraft at unpredictable and rapidly changing forward operating 
locations could greatly improve the ability of air commanders to 
(a) maintain rotations of aircraft in defensive counterair orbits, 
(b) support large gorilla strike surges, and (c) maintain forward 
alert forces to reinforce aircraft in airborne barrier patrols in the 
event of large-scale enemy attacks.
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3. � Creation of a whole-of-concept blueprint of the operational, logis-
tical, command and control, and other issues relevant to the ef-
fectiveness and resilience of SLB units.

4. � An initial field test of the concept using existing C-130 and/or KC-135 
aircraft. Initially, these tests could be conducted on land by 
“FOL,” “hide,” and “ship” components under rules that simulate 
the distance, restricted facilities, and logistics of sea-land opera-
tions. As soon as possible, however, the Air Force should partner 
with the Navy to try the concept with an actual ship base.

5. � Examination of the applicability of SLB to other Air Force missions, 
particularly fighter FOLs, ISR, and SOF.

These analytical efforts could be undertaken quickly and cost effec-
tively by a combination of in-house study centers, contract research 
organizations, well-directed interservice groups of war and staff college 
students, and service test organizations. Given the threats resident in 
the Asia-Pacific and elsewhere, it will be important to see if the time-
proven concept of blending sea- and land-base elements still has cur-
rency in the A2/AD world. 
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