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(o) 0p04 Bdlemursndum, Scrial QOUBPO4, Loglsile
Compuriqon of Seaplane vs. Land-bzsed Alr-
craft Ovmeration in urtheranco of Strategle
COncepts, Sesret, &5 Moy 1948.

(p) Alr University Memovrsndwn, "aU~:721 Watar-
Based Ccabat Alrcraflt", Gc1fiuential,

24 septomber 1947,

SUMLRY

1. Referonca (a) i3 a logistic study commarlug the
reletive economie offort in verzs of rosgulrencnwg in shipe,
supplies and rianpcwor to initiate and support & 190 sceplane
attack unit operating at up to 2000 n. m, from onenvy tergets,
with that requirsad for an equivalent car»ier or Laxl-besud
force. It wos concluded that wiille tha zeovnonic zoat for
continmued operation was about equal enonz all thrae alterna-
tlves, the initlel cosi favored the sesplsie. Thls stuvdy
examines the quostion Turither esnd compares five poasible
alternative forces of equlvalent btoub delivery capabllitiocs:

(a) The carrier trak foreco (1500 aailles from target),

(b) Ovcﬁseas~based seeplanes (1E00 milas frca tere-
get),

(¢) North Amorizan~based doaplanes (4500 miles
froa target),

(d) Ovorseas lead-bazed bombers (1500 miles from
target),

(e) North Amerlcen land-bazod bombsrs (4500 miles
from target).

Tnis analysia concludes thuat:

(a) The cozt to bhoab by s~aplens is aboubt agual to
ti.e cosli to beah by eevrier task foice 0r over-
soss land-bss2ed aircreft (where no unuausl
effort 1a required to occupy or hold such a
land baso), whlla the cost to bemb by North
Amorican-tased borbers js sutsiantlally highor
than hy any othar albsrnative., DLasing the sea-
plene In tha Unlited Stetes end roltusllina by

!ﬂ?[hﬁ°“]¥’ ggg;ﬁéofu’“‘r 1o does not inflate the coab to

,‘,A.J
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(b) Yhile the scaplans bomber appoars to have no
oubstanding quaslifications ovsr the other types
of bormber, nceithor doez it haove any marked weak-
nessas. llowover, the surplus power built into
the 3eaplane for tako~off pays &8 dividond in a

: subetantielly increased celling ovsr the equiva-
lont carrlor- or land-tssed airerafi.

(c) The VA seaplane might be developed primerily
a3 en auxllisry force to parform those mlsslons
which weuld not bto =zuitable or economical for a
carrier task group or land-based aircraft. One
such importent role 1s that of strategic recon-
nalssence, Hovever, & seaplanc VA force
equipped for overseecs operstion (with ships now
on hand) would be a distinctly useful one which
could be qulckly activated and oporabved in areas
where adjoining terrain would not be sultable
for land-base constructicn. Furthermore, the
seaplane has en importunt insurance wvealuo
against the chance that lend-~ or carrier-base
aviation cculd not perform se expected, twow/

JINTRODUCTION

2. Roforence (a) 4s u logistic study, comparing ths
relative econcmic offort, in terms of raquiremsnts in ships,
supplies end manpower, to initiate snd support a seaplane
attack unit with that required for en equlvalent carrier or
land-based force. Reference (n) proposed the develorment of
a high-poerformance seavlane. Referoncs (o) directed study of
the loglstic lmplicatlions of seaplane attsck eirerzft. Refer-
ence (p) swmarizes an Alr University study of water-bszsed,
or "varied-surfaco” alrcralt and concludes that military
requlremontz oxist for aircraft capable of oporating from any
portion of vhe earth's surface. This study examinés the
question further.

W¥hlle it 1z gonerally eccepted that unescorted
bomber aircraft risk intolerable combsat losses vnless suen’
bombers can crulse at speods ncar those of the attacking
interceptors, the ponalty in range Incurred in achieving such
specd is ¢ serious one. At present, this renge limltation on
high performence aircraft can be obviated in one of the fol-
lcaing ways:

0
g s

e Al A et
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. (a) Refuellin; North Awmcriocen land-based bonbera
’ in flight.
(b) Operating land-bascd bcrbers from oversoeas
bages clote to targets.
(o) Operating bombers from carriers clossc to
turgeots.,:

- It has boen surjeated (rcforences (&) and (b)),
howeves, that high perfcriance seavlanes opsrsting from elther
adveaced wobile bsaas or ortih Amorlcan Lauses (and refuellad
enrcate by tanker submarines (530's)) nighs provs Lo be thoe
best solution and the cheapsst, in terms: of econonle effort,
to miintain, This study 1s written to exumine such a pro-
pegal 1n further detail,

SR S

S. Although 1% 1s not intended to evaluste ths usoful-
ness or practlcallity of sny given bombing cempalgn, a bombing
role is asswed, Lo provide e comnon basis for conparing the
relative eccnwmic eoffort roqulrad for the slternative forces.

4. - For the purposcs2 of this paper, the sizo of each
bombar force will ba taken s&s that sgulvalont 1la dombing
poteatlal to thres lend-bisad modlum bomber groaps, e&ch with
forty sireraft, auHxnsu & target 1,500 nautloal mileu distanb.
Waile this does not necsszarily mesn that this aizz of force
i3 a proper oro, it is shown in Aproadix & that 1% is of not
unrea3szonable compcaltion. Morcover, the voulvolent force can
ba redused or multiplicd wilithout scrilously altering the
reasoning on vhich the conclualons of this study are besod;
except for the fact that caubat losses tend to reomein inde-
pendant of the number of aircraft in a micsion. OSuch equiva~
lent forces, hovever, could dollver 50CQ0 tons of couventicnal
borba per month, or perhers 300 atom bombs por wsar (over the
radius assunod), 8nd at a coabat loas rate of suy oix percent
per mniasion. ‘ :

!
|
|

5, The bombewr slrecrafé ave psawned to pousess the
cheractorliatica clted in Table I, providing foraces comparahle
to those glven in referenso (a); thua tho ioglsile data
developad there can o uscd directlv.
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Alreralt Charactoristiss

(Prepared by Buisrts Desipn Rewcurch Divizslon)

1 T Tand- or Car- T

(socplone | iier- Posodi  Tapler !

[Gross Yeight (ibs.) I 125,000 80,000 | 310,000

Empty Weignt (lbs.) §3,000 35,00 | 135,000

Combat Racdlus (nsut. nil) 1y7G0 1,700 I 390005

rulse Mach o, G856 0.05 ‘ 553

Meximum Mech No. 0.88 0. 8143 .60}
Bomb load at combat A ’

radins (1bs.) | e.000 6,000 . ot

. GOMPARATIVE COST T0 OPIEATE

6o First, without q"o"t¢ouinb gccomplistent. it 1s
useful to Insulire into the =zccnomic cezt of btoxmbhing by esch
of the five alternatlive fercos. The rssuit of guch =n inquiry
dess not by itself prove the superiority of one buombing sxh*om

over sny others, bui it may remein s major factor In s decizion
Yo dovelop eny wmtrled woapon vhose ;1:m sontriltuticn cannot
be clearly onticlpated. Althougn the fLollowing scecounting is
made in torms of =cpld Viar IT dollars and ex ar*encc, ir the
words of reforence c), "{guch a) procedure is justifled vy
tho lack of a pe ncetime economin situatisn sven o moboly
vegomoling the totel econumic "ooiliust*oz obtalining during
the war",

Te Results of «¢
1 and Table II, and the b
lined in Appeadlx A,

8. Ths usaful 1lifs of @ basc over which its initial cosi
muet be smortlzed 1s an importany fastor in comparing ccats,
This useful 1ife may bz terminated by snemy sction, snd of
hcstilities, old e,ﬂ, or marely oy velnz lelt %Yco far behing
the frort ic be of furiher velus. Since this vseful 2ife of
a Lssk force or hsase cenmot be readily eabimated wxespt in
specific cases, tne total cests are presented in Figurs 1 ss
e functlon of base Uife. Also, since sivcroft conbat attri-

tion will very with conditiong, conta in Figure 1 ars indi-

a]

catod betwsen combat lozs linlts of flve ecad ten alreraft per
»ike.  Frou the dals develepsd in rofwrence (d), averags
loaseys of at leant five gvoasr roaconivle.
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r-w-» s e

Sl s




W gy o R I ~
) (LY L) f?:“
! LihSSﬁf;w.d
.: r‘ . . - o
b tbw—-—"t:jffr DY Tasy 1049
i ¥B7
: R
$B6
- .
E t
-
o ¢
S Y5 7z
[
0o 3;5
& 7/
-t - “
. ' - < 1
E l X {. s ’ 4 .
o ‘ N OO 'g
k; l = 3
i \ R N
g. 353 ! ) '\“ AN N \ \i .‘ ,"
Q \ N SN N > 4‘
N e OIS LLSANSNE L 3
Fx) ~ f [} @
] ~ 1 ()
o o B2 : o e e e —_———adad a
; ke, = o o
a @ g N Q 5
g | S 8 o @
: - o © & O o 2
. ‘ w o e e !
| X X g ) o a
! { $B1 P8 A
k - S N '
1 1 Q s} O .
E] - . o 5 & . !
| ¢ ‘6 © %3 =
flf 8 & &

ﬁ‘ r 0 2 (1 6 g 10 12
S . Life of Base in Years

- T FIG. 1 COST TO OFFRATE ALTERNATIVE BOLBARDMENT FORCES
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e "o Indisstiz2 more cleoarly the maks-up of these total
costs, a brookde for a scuplo base 1ife is given in Table
IT., Although baze costs cre smortizod heroe cover five yoars,
this period iz an arbifrary ono, .choson slmply as an 1llus-’
tratlon. It will te noted, also, that 9n average 20 month
"1ife is assurmed for ships of the »aplenishment or aupply
forces, both in Filgure.l endé Tuble II. This 1la based on posk
shipping lososa cn tho North Atlanilc Trads Convoy route of
5% per croszcing during Maren 1943 (refsrsnca (m)).

TABIE 1T

t bte Crerats tha Five Alternetlivo FPorces

Yearly Cos .
rived in Text (In Millicns of Dollars)

Dasec

Seaplane 4/C Land-Based A/C
o . - Carrial"- u‘ver_ -
SC’BS" I'dcla.o Based SCBS" Nop.o
! Drged Basad | A/C Basad Baged
BRase Amortlization
(5 yr. 1ife) 4 110 150 300 -85 565
Bage Operstion ) 135 - 45 1890 125 180
Logiztic Force Amoriil-
zation (20 mo. lifo) 180 185 440 235 -
Loglatic Force Cnavation i 70 &0 138 85 -
A/C Cporation 80 120 58 55 710
A/C Raplacement 1315 1270 815 815 1880
Flight Crew Training 565 1 B39 565 5865 1380
To%al Yearly Cesb 2455 2440 2490 1975 4515
) Craft operated: '
Bembera ' 120 285 120 120 255
Dzfensive V7 240 240 240
- Tankers 45 8s50's 625 B-36°-
10. Clearly, ro exset ccmparlson can.be madé emong the

various alternatlves of Figuro 1 without scme knowledge or
estimate of bLuse 1lifo, Some factors bearing on selection of
besge life ere as follcviss : :

T
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an intonsive cnemy effort might eauus o loas
rate emons ah:po of oerrior or scaplano bases
of ac nuox as fivo porce.% por month -~ about
ton timos tha' encountored in Pacifls operationa
during World Var iI, degpits Ramikcszo attaclza,
Thic rato of logs would corvusnpend (o a base
15fa of rms & 273 voars.
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. M = el 20 June 1949
F; ) (a) Wo Liavo talten, 08 on outsido eatinate, that

l

| . \b) North Azeriest vesues rmay be relatively fmnune

t0 Anuwy wttuck (ercept porhurzs thLog2 near thw
Chutoak! Iaatvanla) end thus would probably
heva a uasiul 1ife st Jeast es long as the du-
ration of & por3ible war

(c) Included in tho bLese azcounting costs of tha
North Amorican-bered gaagplene cirerslt, however,
are the 5:0's waous Inltial cost 1s talten to be
$363 milliocn, ebo.t hall the total base ccst.

m— o — et o,

(d) The ovoracecs iend vere lgilt have a uveful Life
ccasidnrcbly leas then 8 yosr sincs any one

S " leeatlon cen togora wisultable or untenabin,

1 While it 13 tiuve that such a base miiht be uzo-

ful for oihiaxr elr activity, the ccst of ths

Inltinl ¢hipnling o activete the baso must atill

: bo umorvired ovepr jual that perlod of tine 1t

g oonualing 1iUs wobes groudld.

i (e.) Basy 1ife of a land inziallabticn wader constant

atizck could Ue miusorad by tho retio of initial

coadt to tha yourly coxt for repeir of combat

dsmuze,.

f (£) Not incluicd in thla sascouating is the cest to

' solze and defcad the grourd on wnich to gon-

struet a lund base.

,.,—-w

e — -

TPy

S (g) The cost of cecnoxlc or milltaiy «1d to eny

: natlen in sxerarge Jor the rirht 6 sstabllsh
or nalntiain Laszes of wny nature 18 not includad.
Vihen auch c,os'i"l exlat, ags thay froquantily do,
they i frersaious end mey easily ¢wart the
eoiin dc.s.nx,i i this atudgy.

1l. From %tho cont corm arlsons ¢f Figure 1 and Teble II,
the following wlli no notaas

(a) Tn penoral, %nd overacas land~baasd Lember
fores souwnd te be sonraunt chotpos then any
A other altornatlve, but tho Horth snmerican land-
;nj &:"Tll'
F LU‘ i
:“

|‘ et e ‘
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3%
bresd forecs 1s subsuunt131]v the most expensive.

(b) If aircraft comhat atitritvion is held to srcund
: five por missleon, tho seaplsne, elther based
overszcas or in North America, is sbout equiva-
lent in oporatlng cost %o carrler aircraft,

tmrn, ;};’nn-fu'n

’ (e) The ccnclusion that >eaplaﬁa3 cen operate {rom
liorth Alcﬂlcan banes at coats conpareble to
those of other alternatlives may te unexpectsd,
liersover, the soaplanse carries g welght ponslty
over ths equivalont land-bssed sircraft of about
55%, and tharo is reason o belleve that during
dovelopmoeat this might be reducsd. Since air-

eraft procursment, bess, end operstion cost as
vell as {fuel roquirements gre just about pro-
rortional to alircrart empty welght, any reduction
In this weizht ,a«u‘ty qnould assure a reduction

in the cost to bomb.
12, Furthar factors of _soms importance effacting this
cost analysls are gs Icllous

(a) About two-thirds of ths roughly half a bdbilllon
dollers for cporauion and smortization of the
carn»lor ftzak forco is chorpgoable directly to
toe surfaco supporting vossels. If less surface
ASY ong AA dexonae wers roqu;rea, gome saving vould
gcerus by omlbting © vorticn of these,

(b) It has beon tacitly ecsumed that the North
Amerlecen lend-based bembers operate from the
Eggteorn Unitod States. If +hs bases were
lecated in Horthern Llaska, a g4tirlff loglstic
protlem would erilse w*nh a cost comparable to
that for the oversess forces,

% If B-~36 aircrali were ussd to drop an mcuinalsnt vomb tonnage
the coat-to- oporste would drop about 13% because of the grest
losd~carrying c aﬂaniiy of thile 1l"c“ﬂfb, but would still be

consldorably nilghar ithan eny othsr alternative. This lowe

cost for B-56's 1s baced on & reguivement of only 1/3 as many

rilasions per month as 2msller craft, thus reducing the number

of diverse tsrgets which can be afitacked. For an equsl number
of missions for, say, A~bcub delivery, the B-36 coat would, in
general, be twice as high as the ccst for the VA usced in this

paper.
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(c) Referonce (s) supgests that in Arctic reglons
the sortis rate of lerid-besed alircraft will be
about 550> of tlo rote in tomperate zones.

. (d) The aczsumpiion has been made that the seaplane . d
; gortie —utc i3 ejulvalont to the 1and or i
' earrior-vored ruto, siuca tho additlonal effort '
for hull ncintinence 1ls not expsctod 50 bs a ,
limi%inz foetor for an average activity of
ebout $on sortiss Per monthn.

) . .
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COUPARATIVE ABILITY TO OQORPLRATE

B St S

13. Thus fer the dlacusaicn has rested on the asaunp-
tion that each force is equally cspzble of accomplishiung a
. gilven mission end the chility of the enomy to compreomise this
i missicn 1s indepzndent of thie tyre of force enployed. It
remuins, then, to suggwst di~tinctiva ooorttiona' faatures of
each of the five altornatives:

(a) Land bombors bascd in the Morth Anerican con-

; tinent, wills - e¢rparsive to operaste, may have
: - %ho Imporient eévantage of bein; potcntially

capable of “ee~hinh 2 lar e porition of the

v . worild witk lass 10?*~t1u‘1 vreparatien, and

L thae~afore ls3s daley arter tre comonclng cof

hostilitisz, than for othor slternatives.

(b) In~flight refvelling of ¥ort: Amsricen land-
based bombers ray nobt e practical for largs or
susteined cparctlonc.

,i: . (¢) Seaplancs tesec¢ in Rorth Amarica m2y be more
! : feasibly re=fuslled cnece the nmechinory for overw-
geas refucillis;, hae Yvoon providad. VWnilo
rafecenco {(b) invissegea sulmerine tarkers (SSO's)
; ' for 4kis t:o3k, L1t Las rocn sugroestsd (referonce
B - _ (£)) that the &50!'s wrould rot noed to make
physicsal ccntaot vilth the zeaplans but could ..
Ingtred loave riesiice svisticon soasoline cone- '
falnars Sleaulry btinsath tho surfazo. Theaa s
3l contaln2rs ettached o a marking ouoy would .
’ then operaess by cenrre3dsad ges. Siluce such
contalners couvld bLa lelft In many 1ikely refuel-
ling arcas, ths opsrsticn would te snormoualy
simn2ificd. Theo S50 could mininize the likeli-
hood of 1ts being surprlsed on the surface by
ﬁlp\%quj' oxerzising corsiderctlo cholce ln timing, and
sabhe
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i1f sevoral 8Sd's were necossary, each could
oporate singly. Although thssoe aviation gaesoline
containara might nirmally be difficult to lccate,
erch could bo oguipped with a radar beacon. A
refualling techinliqua such as this would ellow
seaplanc sortiss %o eny point in the world at =
relatively Lew cost to opasrate, althoupgn cgsin
largs sustainzd strikes may not be practicel.

(d) Whilo over cquilvalent striking radii the land-

bezad beabsr forco costs perheps only 6809 a3

. : much to cporecta s thy equlvalent cerrier forcs,
the lattor moy tend 4o lsvsl this cost by cheosing
an alrereft lsunching sito 23 clcse as is prudent
to *the target, thus onabling a higher sortie rato.
Lond-vazed sirceroeft havo ne such discrotion and
indeod w1ll bo essentially limlted to juat those
tergots within ranges of the bane.

(o) Proeden of cholco by carrisr forces forces the
encmy to dllute his alr cdefonse over all the
. _ perimeters of his country, en action which tends
: to reduecs ths nunber of intercsptors which can
atteelr a2 atriko.

(£) For floating bases therc may bs less danger of
basa attrition saricusly interrupting bombin
- efforts sinco additlonal ships can de quickly
addad to the forcs &s replacoments for sunk o
dameged vecsels,

(g) Sceplens basecs possess a limited mobllity and the
abllity to recovsr ran»idly from severe baittle
Ganagoe; also, tho advantago that 1ts sircraft are
ssldem confronted wiith ths lack of an glirotrip
on vhieh to alight.

(h) Normally soaplanss weuld be baasd near land to
assura qulot sees and immunity from submarines.
(Actually 1t is intanded that the ssaplane be
operable I1n seas up to six foot wave hoight
corrassponding 4o & soa sitate of aboud 4, or 85%
avallebillty in the Pacifis). In many such :
localitlsze, the terreln would bs guits unsulitable
fornearby land bases or the timo noecessary %o
construct a lond bess would bs prohnibitive.

(1) An cutatandingly advanisgeous use of the fuol

¢oll rafuselied seaplsne msy lle in the mission

of atratsgle rcconnalssance. Thiz vital funotion
i3 now entrustod to single, large, veory long-range,
low performance aircraft. No safety ia afforded
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S by a largoe nuuber por raid, and vulnerability
b appears to be ciritically or prohibltively high.
i , The high-altitude, high performerces seaplane

] may vell be Justlifisd for this mission alone.

S (J) There 1s ons less ohvious sadvantsge of the sea~-
pPlane. It wag rotec gbovse that ths sll up
. : wolpght 1s about 585 over that of & lend- or

Lo carrier-besed circraft of equlvelsnt performance.

One roeason for thia increascd velght erises {rom .e

| the neod for prsatar taku-off possr. Bu Aer's

| Desipgn Hescarcn Division has ctated that once
ﬁ- . alrborna, howover, this added powsr pays a
|

J

[

dividond in increszod erulsing altitude of 6000

or 7000 et on tha average during the flight to

targat uwlth en altituds over target of 50,000

feat lnstesad of 40,000, Although it 1s difficult

% . to assess qualitativcly-the advantege of this

: ! perfcrrmance, cortelnly 1t mcey result in gome

- gaving in the cost-to-operate by reducing combHut

: atirition tarce air interception. For exeiuple,

! survival of just cna additionel elrcreft per

f mi&sion reduces tra yearly cpsrating cost bty

f £0.4 biilicn. Noreover, this Lipgher ceiling

S iuposas ¢ the aneiy the ragulrement to build

! : noye costiy Interceptcrs «~ such feactors as

[ - tliens iiay be ncre liipertant in hampering tho

! . : eneny s vwur prodvciion than boubing itsself,

3 () Althcugh % has beon sssunsd that spead slond
T protests thase alrereflt over onomy territory,

1 the asdvsntapges of fishter esscorts rust not bs

3 : “overlool:sd. A moct iuportent result of the

World Vor 11 Turornesn bombing cempalign was tho

D sk

3 % attrition of tho Corvan ajr force Ty the offon-
18 s8lve tactics of escovt fighters eccompsnying
3 the AAF bcmbers.’ ﬂocaover, 1f escorts cculd

even raduc?2 cc*bat los3es by two or three VA per

migsicn, tholr coab Lo opersate would be jJustified

by tho dollars saved in aircref't snd c¢rew replaca-

mont, No prectiecsl way yet surgests 1twelld for

providica J1.00r escorts fron ucrth Naerlcon -
1uaecs, . .

(1) T »2lotlvo rate of aviatlon gasolins conawap’iion R
Bl ©. iz Indicitod in Trxla ITT ond includsos the fuol -
55_5“ conawaad in eir end ASW defonse of the overssas
A ' basos, el for suppori end buse ships is &lso
shoxa thovsh this 1. 18 less criticel. As would
be oxpucisd, tho Loith fumericsn~tesed alrerafi dburn
geveral t’mouy the aviation gasoline of the throo
”,5 U\QQFH‘ cversaas forces.
n [}
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TABLE II1

Relativae Rata of IMuel Cornsuapticn ror Unit
Weipght of Rumba on Targoet

I T Shipa' Fuel | g
Force IAviation (In X0 millions; Totel i
iGesolina of gsls/mo.) | !
Ovoraeas: dupuébu 1 1 2 i
’rie“»gased 1 8 9 ;
u()ﬂplfllao 1 ‘2{ 5/4 2 % i
4 |
TS, Land~basod 8 % -~ a3 i
Seaplane 4 1 S 3
i
~ CONCLUSIONS
14, Corclusions vhich boor on the desirabllity of do~
veleplng o hich porfeormence jot Va seap?ape aro as followst

(a) Costs Lo procurs and opsorake should be comparable to
carrier-beced or oveorsezs land-bagsd aivcrsft, and
substanslally chosper than North imerlicen-based
bombers,

(b) such ecireraft oppear to bo s uitabls for missions _
wihich would hs unec uemical fer carrlor-btessd and
wgultableo fop MNorth Amerlean land-based alrcrafls,
Stretspgic reccnneissancs 1s an axamolso

(¢) The pﬁ“IO““Qﬂ,u, end conseguent 2billty to cpoerats
in thy face of oppoalition, wouldldé bs supsrlor to
that of vory long~ringe lenc-odassd bemboers.

(8) Tho seaplens, ta; ol use of mubmnring o Muegl-cell
rofusiling, provides & nethod Cor vory 3Oﬂ”"”GPP&
high porformencs missiona et lowsr . cost hun alir
refualling, which may bo fesgible whon awlr refvel-
ling is not,

(e) Arnilabll’ty of a developed, high porformance sea-
plene would providse Insursncs abaxn“t presently
unf'orsevable clrcunatances under wilsch land~bsassd
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or carrier~hascd alrorafi might be unable to opernte
83 now expscted.

16, Coacluaicng bearing on the dssirebility of planning
for overseas fleating seaplene vases from which to oporate
hirh=porformence attack seavlanas ave as follows?

(a) The cost for estasblishment snd maintenance of such
bas~s should ba congarable to cocts for equivalent
land bssee, and in sonmo cases may be substentlally
less,

(b) Oversesz seaplane beze3 could bo activated quickly,
with ships now on hand, end could bec Losated 1n areaa
where ncerby tsrrain 13 unsultable for liand-base
constructione. )

(¢) Such bases, with movbility which is limited comparad
to carrier foracs, but far greater then that ¢f land
bases, can bettar utillize aroas relatively fres from
eneny opposition and forcs dlipersal of enemy
strength.

(d) Such tases can provide fighter caccrt to attack air-
craft;, wnen such escort could ncet bo provided from
North Amorican bases.

Submittod hy:

Dok, X mlf—

F. W, LAHB
Sclentiflc Analyst, Naval Air War-fare
Operations Evaluaiion Group

LATIIROP
Projeoc Leadar, laval Aly Warlaro
Operatlons Bvalustlon Group
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ATPPENDIX A
Basis of Cost Analyéié

A, Alreraft Planning Factora .

1. The full strengih scuplensznt of each ovorssas alv
force was set at 120 aix seraft and tho aversgs sortia rvaz tsken
to be of 1,800 nautical miles radius plus 3,000 addltliconsl
miles for ths U,S.-beecd bombars, Uslng the plenning factors
" given in raferences {(d) and (o) es bosss, it woe wssumoed thats

(&) Two-thirds of the complement, or 80 alrsrefs, would
rarticipate in szch nmission.

(b) Aborts would smount to 5% of the strive plus 57 for
sach 1,000 neuticel miles tc targat.

(¢) ALl overseas-bzsed bembers would svsregs 9.7 sortiss
per nonth, snd all U.S.-besed beombers would everege
5.5. (Thils etiributes to Js% alrereft thy zemo
sortlo rete oxpsrisnced by roclrrccsit lng argﬁna air-
craft durdnpg World.Ver [I.) Thne sortise rata Lor
tanizor aircraft (B-36's) would be 4.5 rer nonﬁh,

(d) Combat ettritlion per mission would be 2% least £iv-
but not morsz than 156 ?1rcr2ft bor 1,000 2menmy air-
eraft cn the grourd. ({Por planning pn* 2998, ths
filgurs of five per niasslon was used.) 3lzty psecont

the comba®t losses would occur after ‘momby away”.

W

2, Using those Pactur,. the efficiency of dullvory from
overscaa besss was ccrpuioed no be: ‘

(0.575 - 2/80) or 0.85
end the tomnege doliversd pox month would bo
(Bfficlency)x(¥o. of A/C)xz(¥isaicn /wcvxh) (Bomo Lead),or;

[o.e75)(80) = (2)] (9.7) (5/2)(5), = 5000 tons,

since sach aircral can curiy ebout five tons of bombs ovsh the
radii assumed heres (ﬁctua?lf, tho secsplmte eould carry corre-
spondingly greator leads for lesser rodii). For tho samo. bowo

tomago und tho =ume numbdor of mlesicng per month from N.
bases, the reguilred number cf aircralt, ¥, can be doterminqd
from tho exprassion

| o
5000 = [0.725) (M) (X} = 2)] (2.7)(5/2)(5).
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K, the fraction of A/C partliciouiing in »naoh atrike, 18
(5.5)/(8.7)(5/2) and thorefora N Is squal to 255. More-

.over, twmo 3-36 tankers ero requlred for =sach soritlse with ine-
Tlight refuolling, sotting ¢ total regulrensnt of

(255)(5.5)(2)/(4.5) = 625 33613,

Be. Force Composition

1. Fxcep where noted tslow, the force requirements
glven in referonce (a) wars ussd d‘ractly with no change.
Por_lo"iatio suppart, 1t was preavmad that onch ship hed a
turn-around timo of two months, Detaiis of the force

composition rre givon bel.ow: :

(a) Fest Carrlor Tesk Foco: Tho carrier task force
wouid conasist of u*0 task groups, each with

£ CVB (for Vi),

1 CVv (for a&lr dufenss),

1 CVL (for ASN defonse),

4 CA, 4 CL (24), and

18 DD. ,

This was slimilor Lo ths task force proposed in
reference (8) snd the repisnishment force requiro-

ments glven thiere were re-chacikied for thw task force

tbove Ly mague of raferencs (). The cost to opor-

ate esch vies mboub cqu.-. Burnorfas Ships Inatellstlon

Division advised thst 1f sultsble catupulis wera
inatalled on 4ho GVE, 01 to 32 VA alrcraf® could bo
gposted abosd each, shus assuving a tolel striking
forco of 120, Without 4no irwireovad catepult, onl -

about 12 could by as.oriodatad since the tull f‘lﬁfr'm,

dack would be ragquirsd for toko-of'l,

(o) Overscaa land Base: AL rsqulvermnts woro taksn
yyer20cad and base
dirteviy Locm roioT’1no-(u).

(z) dversses Seanlans Rasns Ald po qu;vomsuta waro btokon

A s

airoctiv Trom 16 Pwd\ﬂ (0)s Seanlanss. Do aly et

ASY doferao vwhrae aaswied, but the use cf carrlers for

thls defendze v.cule not slisr the coust Lo operate
aprrealadbly.

(4) MuAo Innd Bzoe: J"ui"SM'Nuu rro glvon 1 Appendix

¥oONO LIT G ASW delonco wos Lucludod.

(¢) ¥eA. Ssaplane Ezge: ¥n adddilon to the alrersft
Tequirciencs givon in appendix A, 1t was computod

el S”lHH]
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that €5 550's would be noseded, each carrying 150,000
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gallons of aviation gasolino., To allow tixo for
travslling to and from a replenishment point, the
agsunpticn was made that osch submarine could re=-
fuel a seaplane sirike four timss per montn., The
nNecesgury logistic support force wos Gebsrminsd
from roference (). WNo alr cr ASW dofonse for the
U.S. boaso of sulmzrine refuolling force wes
included, :
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APPENDIX B
Rolative Risk to Base

1. While attentlon has beon gilven proviously to ths
relative rizk to hase exprossed as differences in base life,
this factor may be exeminsd in somovhat more detail. Although
the carrier task forco oxpocses a substesntially greeter invest-
ment to the enemy than does a lsnd base, - and ons which can
be irretrievebly lost - the sffect of this has been consldered
in the cost-to-operats, and 1t 13 useeful hers to excrninse only
the relstivs sase with which a determined enemy might by
aggressive atteck render the eclternatlve forces impotent.

2. With conventlonal weapons the sxpasriences of World
War II suggest that both the cerrier and land bsese can absorb
large anmounts of punishmont withcout serious lcus of effective-
ness. A seaplane base should be ejualily 6ifficult to neutral-
1z0 given similar defenses. In tho open sea, howaver, such a
baso would Le subject to serlious risk from uubmarinos°

3o woapon of mass destruct;oq, on the othser hand, posc
a dlffsrent problom thnougn not nassesarily & seriony one. An
enemy mzy find more vorthwhile Largcts tnan air Lezes of any
type on wnlich to eoxpend such weepons It ia interesting,
however, to conelder ths effasct of, say, one aveom bonb dropped
on each of thase threo bazes alerted VYo attock.

-~
While A.E.C. Roztricted Data cannot be usad in a

paper of this neture, reforencse (g) z2nd (i) contain infor-
rmation from which rough cstimstes may be drawn. An atom bomb
apparently has characteristics gensrelly as fellous:

(a) Air burst: Sevore dmmage will cccur up to 3 mile
frem the burst csnter. Beyend cns mile the pogsie
bllity of damage o» dsngsroua rodiation is negli-
giblo. Uadur six fest of zelid earith one can
survlive oven directly bonvsth the burst. Except
for the radiomctive cloud (whieh d»1f%s awey) no
dengorous prudliorctivity will i pavsist.

(b) Water burst: In welers as deop az 1756 feot, or
perhepa leng, a bass surge will Ye devselopsd carry-
ing lethal radicactivity about onc or two miles
downwind. Again siructural dsmage would be ro-’
atricted %o sbout = nile. Holuva“, in weter, sey,
40 feot deop no gurge could be creatid. AL Bikini
tha legoon waters wereo safe wlthin g weeliutn 5 3
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I : . boen rugzosted that in somo cases nc radloactive

[ rosidue nay reouacin at all,

i (¢) Ground burat: “ha radius of damaze +would bs sub-
stanticlly deceroassd kut the lmmodlate aroa would
romaln dangerouvsly radisactive.

4. Sinze the ncymal dlebence batwesy the ma jor ships
of & carrlier task group i1s 8 mile or greatsr, one atom bonb
| over the fcrce vwould cn tho avarage aflect only one ship; ' v
. eand sinca the sncngy horherdlar muat be conceded acme discre-
; tion In the cholce of tawvgots, ono of ths oight carriers in
J ] the force would rrobebl be knocked out per bcmb delivored.
| It is pcvslble. of course, that a bomd éronpad between two
, ships migat demsg e more than one bui, on the average, only
: one would be affested.
|

5. A senplane bese, on tha other haund, novored in
; shallow waters would be lu3zs vyulnorable to a water burat bomb,
! but 112 any case would no doudt suffor cbou' tho sans propor-
; tioncte omount of deweze, ovan though no s:ngle ship would be
! . a8 lmportant as a major tasl: forco shilp. '

‘ 6. The vvlnerebilfty of & land air bnse to atom bombing
! 1s opeon to cugation. Thers seons to be no reason vhy, on

; : sultanla teriraln; a lsné basas shonld not bo dlapersed sul-

| flelently 9o thst no greater proportion bs destroyed by atom
Lo bomb attaele thian in e fhouting basve, Ca tha other hand,
floating vecus pOSSene cuplicntion cf rurwrys and control
facilitics, aimi]ap Juplicetion of vhnich would ralse the cost
of the l:nd basa. Wlithout such duv;*c‘tion, demage to even

a smell “raction of a lend base wouald, if in 2 vitel spot,
noutralise the entire base for a perled much lengor than that
requirod to repleco a {loatinrg base conwpounnt. Of course the
uneful 15fe oi & Land beong, exclusive of 1vs supply lino, is
unafiact2d by snsmy qubma"ino octivity.

. 7. Up o this polint She discusston laas couwvildeved
oqual lovsis of attack, bub clearly tas ri3lative risk to base ,
will alco bs & function of ths expszted dmmalty of tuls o

attack, Firat with ths ereontlon of vasen nicr the Chuboakl

Peniniulz, Horvin Amoricen lond tacas are rulnb4v01y dmmuaa

from air atiack. Hewevsyr, on adviieed undziendsd bass for .
{-& refuelling of alrcereft does not enjJuy such irmunity. In this : )
R 3 sense 1% appcars tunt the North Americsn-~braed, rafuelling

. seaplanc accrues rather groat rick {ron @tiack by ensny fighters

or bcaubera which may trail clreraflt to & refuelling rendesvous,

Indeed 1t is quits likoly thrt large mumbors of such alrcraft

on fruqucnt miasions wouldd bo quite vuinersble during refuolling,
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This posaibility veems to set & proctical limit to the number
of seaplanes which oan psrticipate, es well as prohibiting
frequent raids which ©n 2nemy oould antlolpate and propsre
for.

T TR o

gl ' 8. On the other hand, ovorso:s bases whether afloat or ,

' ‘ ashors must expeﬁ“ oontinuing attack at all times. However, 3
the denslty of air attaclk wlll probably be much greater 1

_ againast permanently locatad bLases, fo» the encimy 2an construct

! his attack bases vhere thoy will bo miit effostiva, Evon a

% moblile seaplanc bacse may suffer thls dlsadvantapge to acme

N ‘ extent since the requirems:nts for a base locatlon ia navigable

yet 8sheltered wat«rs allows tha caemy to anticipato probable

Jocaticons. Hore o ocarriexr bese enjoys a considerabls sdvan-

tege since 1t can thocse its ourrent operating erea to mini-

mize reteliastory air stteck and, thus, the overall risk to

bese will be gt lesst as low as to lend base,
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APFPENDIX C

cost Ac¢0unting

1. The cost fsctors used to dovolonAtho cost-to-cperato
data prosented 1n this study ere cutliined below:

(a) Ship Coet: All chip coats wsre taken from unpub-
Tished "\bip's data (Codo 279) end i1nclude Ak
wnore appropristsa.

(b) Land Banse Cost: Initlel cost of land bascs less
cost oi shipping to bulld bass end AA guns was
computad et the rate of 30 per ompty-waight-pound
of aircraft coriplonennt. Thisz figurs wss bessd on
the price cited in refersnca (J) convarted to World
War II dellsrs. Cost of AA guns wes taken from
references (k) and (1).

(c¢) Alrcraft cost: Alrcraft cost was tcken to be 520
and ;20 per cnOuy«welgh*uoo na of alrcraft for
reclprocating englno and jet sircraft, respectively.
Referencoe (c¢) sugnested {20 por pound for World Ver
IT eircraft, end ist clveraft ccet about 237 mora.

(d) Ship Operation: Ship opzrsticn costs per year were
Taken from ToLerencs (¢), Theze, less depreclation
but including epalr and modificaetlion costs, are:

(1) $550 per year por stendard displacement ton
for DD's and DIE'a,

(2) #200 por year psr standard displacomont ton
for all othsr combat vossels, and

(3) 8100 poer year ver grogs ton for suxilieries.

(6) Land Bass Cpsrebions Luend base oporaithon: w
computed at Thie rate of 2 por year pev e
pound of sircraflt couploment (rsferonce (

(£) Alrcraft Ongr<ti~ne Aircralt opsratbion ccz
Taken at the rota of $8 por yesr per cmph -
pourid of elrernft eomploment (refarsnce (C)

() Personnel Ceat: Selurics and moaterisl for additional
personnel wers taken at ths rete of $2400 por man
per year (reference (c¢)). :

2. Using the dste glven gbeove the yearly cest to
opsrate® can thon be coaputed as ouitlinad bslow:
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{a) Logisule o\wv]‘ Forcou:  tua ccrh 4o srate each
supply foroe srd the yecnrly dhnxcciutiou (roplace~

' nent cost) arz shown In Tible TIT. Depreciation
l 13 brsed en 20°Y loseso vey morth % se<a which, with
" : 8 turn around timd of Lo uun' , amounts to alx
. montlhy at aer or yuer, oo GO rcyhcc ront rach
i‘ yesw. Tho lnftial Lirt for tho o orsecs land-based
i force i3 cCaputed on a two months w’ oparation
| baslis.
I
:

TABIE I1I

Yoarly Reoplaconent «nd Cperrating Coat for Replanisbnent

Forcas (in Milliona of Doliers)
B Initial  Replaccient Operating
= Ship Cost Ship Cost Cost
B Carricr -Basod A/C:
- Auxiliaries g 369 220 & 75
: Escort 360 220 § 60
' Totel Cost : s 420 55
~.1 : N.A.~lascd Seaplanes:
. | M/V to sugprort $S0O z 130 g 20 25
! EBaccrt ¢ 140 5 85 25
| Totel Cost $ Ik &80
j Overscan-Bascd Seaplane: .
i M/V $ 156 i 95 45
% | Esocrt $ 140 S 85 25
' Tot-1l Cost § TE0 0
. Overseus Land-YPased 4/C:
3 Totad for Initial
; § Lift st 2 moaihg
Pos opoeration H14C0 $ 140 3 S0
{ M/ & 210 & 125 % 55
5 Support { Bacord &:wo %lug p«ﬂ
‘ Totald Cout L SLE &8

(b) Base or Ship JCoads

P S
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1.- .-Qr nc\cm'";ru

and/or shiprs is found and
over ths lifo of tho basc.
.. of ihe ovursoas land beao was corxputed frem refor-

™ha initial cc3t of tho base

this ccat then ganortized

The cost of AA dafenae

«”.:{:'f\. ence (k) by teking the cost cf AA pguns equlvalent
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in size and number 4o those of the carrier task
force and adding tho cost of a director systcm as
given 1n roference (1l).

(1) Carrior Tassk Force:

4 CVBs - % M 340
2 Cvs S M 130
‘2 CVLs § M 50
Supporting Ships

{8 CAs, 8 CL(AA)s(,k

36 DD3) $ M 980

Total Cost $ 1480 Million

(2) NA-Based Sesplanc: (Assuming cost of base 1s
ths sams as an equivalent sizad lend basoa.)

Seaplane base for 15 million empty

wt. pounds of A/C & $30/1b, $ M 450
Cost of 45 SS0o ¢ $ M 8 each & M 380
Total Cost 4 810 millicen
(3) Oversees-Based Scaplane:
Cost of Baase Ships § M 130
Cost of Brmee Defense Shipa $ M 270
Cost of Alr Dsienca Ships : é M 140
~Total Cost : $ 520 mlllien
(4) North American Land-Based 4/C:
Coat of Bese for 9 million ompty wte
pounds of beumber A/C @ $30/1b, $ M 270
Coat of Base for 85 milliion emply wt.
pounds of tanker A/C © $3C/1b. & M2550

Total Cost 4 $ 2620 million
(5) Oversoas Lsand-Basod A/C:
Cost of Beso for 4.2 million owpty wi.
pounda of bonber A/C & $3D/lbs. & M 125
Cost of Basc for 2.8 million eupty wi.
pounds of dcfonsivo A/C 6 530/1b. $ K 84
Cost of AA guns (§H50 for Guns, SHLS

for Qisachor) : M 65
Cozt of Initvinl 1ift (Teblo IXII) ¢ M 120
Total Cost $ 465 millien

(¢c) Beso Opesretion: 1In addiitlon to base operating costy
ths cost cf opercting one third eddltional base ships
1s included to provide replacemont for ovorhsul and

repair. el o
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: E[ (1) Carrier Toek Force: ‘ j}
R 4 Cost of omnratinz 4 CVDhs per i
: ¥ Fear @ 2200/ton &M 26 ;
' {- Cost of oreratinz 2 CVs and ,
i 2 CVLs per year 9 Cfdo/tcn aM IS .
¥ - Cost of oprruting rupporting ' _ g .
1o ships per yoar © $200/501 4 M 65 )
oL Total &M 136 .~ S
| % For Replacemont S M_45 .
VI Total Cos% - ¢ 181 million . A
B {(2) ‘My-Dasad Seaplena: ﬁ”
1‘ : Cost of vperatlaz bese for 16
[ : million wmpty vk, pouads of :
: A/C @ ,;2/lb. $u 30
! Coat of opersiing 45 SS0a :
g € $200/ton &M 315 = |
b Total Coat 3 45 mlllion .
! { (3) Ovorseas-DBuasaed Seavlane: o ;i
: Cost of opereting Pase Ships M 100 3
Fope Replscemont M . -
Total Coat $ 173 million o
{4) A-Based A/C: : 3
¢ost ol oparsting baso for 4.2 o
. millicn 0.9Lv w%e pcunda of &
: Lo pombar A/C ¢ £2/1b, $ M 8.4
, : Cont of oraratina Lase for €5 e
: ' millicn cmpty WGe pounca of : o
f ¢ tanver 3/C « $2/1b, & ¥ 170.0 H
! Total Cost & 198 miilion N
: : (5) Ovorscus Lond-Baced 4£/C: A _ g
2 Cos% of oparsting base for 7.0
; k milllon emphy vt. younda of defﬂn-
a sive und bomber A/C a $2/1b. g 14 .
: ' _ Cost 02 45,0C0 additicnal aray -
4 troopa esti :atod 4in >al e“an“@ (a) .
1 ) for defemige end arrvieas 32400 :
; . AP year paIr oo $ 1110 ]
! Total Cost : 1] 124 million *

s

(d) A/C vperetion:

Coat of Operating ¢ $81 ompty wt.
pounda of A/C

0 million 1lba. of der A/C  $ M 55
U“Plh ﬁh n n a carrier
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15.0 miliion 1lbs. of NA-based seasplanes § M 120
9.8 million lbs,., of ovorseas-based
‘ : séaplanes S M 178
89.0 million lbs. of NA-bssed A/C M 710
7.0 million lbs. of overscss~based A/C. $ ¥ 55

(e) A/C Roplscement: AL flvs A/C losses per miszsion
for bombor A/C, 14 per .mission for tanker A/C
(0.8 por miczion), and 13 year 1life for all other

A/C, Tabtlo IV gives the yoarly A/C replacement cost.
-TABIE IV

Yearly A/C Roplacoment Cost (HMillions of Dollars)

1595 - Millions Replace-
Missions Wt.of A/C of 1ba. mgnt

-

per year  (1bs.) . G
Carrier A/C: . repleced Cost
VA , 175 35,000 30.5 770
Defensive A/C -- -—— 1.85 R 28
Total Cost _ $ 816
NA-based Sesplans:
VA 210 58,000 61 51270
Total Cost .- $1270
Ovorseas-bassad Sesplane: ' o
Vi - 175 58,000 51 $1270
Defensive 4/C -- ee- 1.85 & 46
Total Cost , . 81316
NA-based bomber: '
Bomber- - 210 35,000 37 .$ 770
Tanker 420 135,000 45 $_910
Total Cost o $1680
Oversess-besed bonbor: '
Bomber 175 35,000 3065 & 770
Dofensivse A/C e ' —— - 1.85 $ 46
Total Cost : , o ’ & 816

).

(£) Flight Crew Truinings While £light creow training
costa do not cover the full cest of resr ochelon
activity which should be chargsed %o the operation
they certalnly account for by far %he grcator
emount. Theo c23t of this training per crow can be
approximated by toking from rsfersnce (¢) tho empty
wte. pound of A/C requirezd to train 1200 £lirhi craowe
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per year. Th%g wi, in millioni of pounds la: for
the B-33, 553 for the benter, 17; and for the
ficghter A/C, 4. Then vith s yeerly cost of $22 per
per empty wt. povnd (412 for A/C replacemont plus
49 for A/C cporntion end %2 for Basa Opsretion) this
amounts to:

»?l.o-miilicn por orow for the B-35,
go.s million per crow for the bomber, and _ g
£0.675 millicn per orew for the fighter A/C.

If the bember pilota ars ellcowed a 504 survival

. probability, crew replecement rate must be, at 5
losses psr mission, 10 per misslon. Similerly,
the R=-36 tonksr w=ith C.& lcss peor mlasicn is 1.8
per missicn. The crews for the 2.8 milllon empty
wt. pounds of eilr arnd ASW doferce OVOrsess are
replecad &t the rate of twu fighter crews per 10,000
empty wt. pounds per yesr. Thig latter aisumption
is an odcquzte one since it allows a new crow every
six montls por fightor. The cost 1s relatlively small
anyicy. Table V sumznarizes ths total coat for all
five forces.

TARLE V

Ceet of Plight Crow ‘fraining
(In litllicne of Dollarz por Your)

Misslons Rerlaco- Crevs Cosd

Per Yoar mont por qu?ggd gegw Cost
e ] »
Carrier-Based A/C: : icslon
VA 175 10 1750 0.3 $ 525
Defensive A/C -- - 530 0.075 42
Total Cozt _ 47567
NA-based Sassplane! :
VA 210 10 2100 0.3 § 630
Total Ccst 8 630
. Ovorseas-iisgod Seaplene: :
VA . . 175 10 1750 0.3 & 625
Defensive 4L/C - o 560 0.075 42
Total Cost & b7
NA Lcnd-Bassd Bombar:
Bomber 210 10 2100 0.3 & 630
Tanker 4290 1.3 750 1.0 750
Totel Cost ' $13380
Overseass lLend-Based Boanbers
: Bombar 175 10 1750 0.3 & 525
£+~ Dafepaive A/C - - 560 0.075 42
P ET gf,?)'jt $" 567
{:;m:’,'_zl_l 14\}1[ x-:;‘?(
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