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~ ~*VALUTICUGROUP

A COPiIo1OF TTa FCO1ICWCOT AIM ?MILITARY
Su.:TABILT, i~ TME GO -TiXiH PFHRFG'KA.N'CE SZI.PLANE WITH

OT11fM ALTZ-.?? Ž'A, IVr'- AIRCR~AFT FUR,~ 3OfiBA1RD!YENT KCS SIO0NS

Referenc-3: (c) OIAA6 "cioroxidun for the Chief' of Naval Oper tions;
Srira).0~jA ~ --,A Szrategic Concept t~aseu

0i- timU , Uz, o of theo Seaplane &;3 an instrument
of Le-cisticeJ. Flonczmy"l, Top Secret, 3 Mt'.rch. 1949.

* Dovrneraded to Secret by Ser.00747F40, 30 Nov 1949.
(b) 1c.mo r ndli:m for OpSO0 I`Concoptu of' tho Use of
* capl~neo for Long Range Bombing 'Utilizing

Subizarinos ar Tanlrer3ll, Secret, 22 Mlarch 194-9.
c)OIEG Stuc~y No, 327, "Preliminary Study of tha

14ilitary Suitabilit-y of Aircraft Carriora and
La~nd lPasos", Sc"rot, 13 April 1948.

(d) OEGX Study (Fending Pubolicat ion).. ISoms Factors
!2ovci'ning tho Fess:Ibility of Very LonL-Y Range
B3ombing from North ranerican Beces".

(o) USAF "VWartlmz PJlannrng Factorc and Data",
(w?-4),Se-rot, .27 Au~gust 19,48.

(f) T3. S. Patent 2 287~ 624
"(g) 'ust via Hi~do'1 , by R. E. L:-pj Addis on-I'ltosloys,

(h) -.1av a 1 Wcr Gollegci, "Logistic Planning Factors 9Confidantiel91, 1S-19. Sft ~aul of.
USF 8u5, Rsdiologlnic Sftol1aulYCni

Ci)lri'id Quart-nrly Freport, Secret14-, 1 Dece-mbor

0k UJni~ted Stntve5 Yunitions Handboe-cq Civilian
Produsticn Adirinistration, Reot-ricted, I1-Ilay

(:) O:~gL/C Cc. Tachn! *cal Roport No, X7-2,. "An
£ll.ustraŽtivo Study of a G,-'p, Dafanse of a
Typical VuL reiablc trea in- tho Conti-nontal.
u3. SO,11~ fdot~, Januf~ry 10-19.

(m) 012G ncport 511, "ASW1, in'World Yla.r IIConfi-
dential, 19415.

(n) I -, 0710 :0 idizt from Direct-or, Dosign Research
Division, BuAer, "Hligh Performance VA Fl-yinga
Boat, ADR De-sign No. 56"1, Confidential,
9 Ju-ns 1947.
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(o) 0p04 Maemorandum., Scrinl, 0O0A3PO4., LogiL&Ac
Comparison of Seaplane vs. Land.-ba~ed Air-
craft Operation. in D:vrtheranco of Strategic
Concepts3, Sooret, 25 I.Thy 19,.94

(p) Air University Mfmo-,!cnJixn "AU-4721 Vlatar-
Based Ccmb~at Aircoz'aft"S, Octdnfl~ancal
24 sopto-mbor 19047.

H 1. Refoerone (a) Is a logiatic study -ewl ,4-Aig gthe
relctlve econc'm4.o affort in term.s of ~v
supplies and rtanpcwIar to initiate and scuppoit a 100 liceplane
attook iunit operati.ng &t up to 2300 ri. m. froim oniij te.rgets,
with that requir.'d for an equivalecnt csr:ýIcr or lniid-brso'd
force. It w-1,t concludcd th~at .vU.hio tha :,nonoaic' :-.0t for
continued operation wyo o bout eoptil an-on.- -ill t",Vas alts!'fla-

K tivos, the initial cos'; favored the sez~plsi~a. T-his study
examines the quastion further and cor",=os five possible
alternative forces of equivalent bonb dolivery capabIlitios:

(a) The carr~er tv-sk foi.co (1500 latles from target),

(b) Ovr3eassbased sespleesa (1500 milaa frco.a ta~r-

(a) 'North ktiori~an-based 36aplanas (45300 milies

Ths(d) Ovorsee: lniid-ba:3ed borliber: (1500 miules from.3
tarcgiitat),

(a) The cost to bco.-ib by s-ntplhnn is al~out tquil to
tl~e cost; to bc,.,,b byý nnxrL~r tz,31: foao o0::, over-
sons Thn6-btns*.d airc-raft; (shero no unusaul
effort, is requirod to oaciipy or hold such a
land baso), whiL3 the co.-t to bc.al-b by North
10iori can-1 asc.1 bortboi'a is subaitantiall~y 1.d1igor
than by nny othar nl'G)-native. r~i-ln tho sea-
p)lumo ill thi Tin!tocl ".'UL0-,s c-nd ro37uj'...nz by
tienlzz&2 suFwmýr`ne ~Oue not inflate the cost to

Ni CL A ,opOPat 0.
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(b) Vihile the seaplone bor.ber opposrs to have no
outstonding qualifications ov-er the other types
of boraber, neither doez it have any msrked weak-
nesses. However, the surplus power built into
the 3eaplane for tcko-off pays a dividond in a
subtantisIlly increnied ceiling over the equiva-
lent carrier- or lan -bssed aircraft.

(c) The VA seaplane might be developed primarily
as an auxiliary force to prform those missionswhich would not be rnitablo or economical for a

carrier task group or land-based aircraft. One
such important role is that of strategic recon-
nraissance. However, a seaplane VA force
equipped for overseas operation (with ships now
on hand) would be a distinctly useful one which
could be quickly activated and operated in areas
where adj'oining terrain would not be suitable
for land-base construction. Furthermore, the
seaplane has an important insurance vzluo
against the chance that land- or carrier-baseq
aviation could not perform as expected° tc;G-,,

InITRODUCTION

2. Reforence (a) is a logistic study, comparing the
relative economnic effort, in terms of raquiroments in ships,
supplies and manpower, to initiate and support a seaplane
attack unit with that required for an equivalent carrier or
land-based force. Reference (n) proposed the development of
a high-pcrformance seaplane. Reference (o) directed study of
the logistic inplications of seaplane attack aircraft. Refer-
ence (p) si-ziarvizes an Air University study of :ater-based,
or "varied-sunface" aircraft and concludes that military
requiroments exist for aircraft capable of operating from any
portion of the eartht s surface° This study examines the
question further.

Vhihe it is gonernlly accepted that unescorted
bomber aircraft risk intolerable combat losses unless such
bombers can cruise at speeds near those of the attocking
interceptors, the penalty in range incurred in achieving such
speed is a serious one. At present, this ronge limitation on
high performance aircraft can be obviated in one of the fol-
lowing ways:

r



(a) ReLofullin- North kaii:rioan lund-baued bomlbers
in flight.

(b) Operating lnnd-basod bc~t.bers frcm overseias

(c) 0poratin.- born'.ei.'s froma carriosr oloso to

It has boon sur,;e3ted (rco'ororicea (at) arid (b))O
ho\7evel', that high perfrczuanae seeplanes oparatin,, from either
advenced uaobile bq3orWrh..ein aos(and4 refuelled
enrocate by tanker aub~aarinss3 (330 to)) jii 'ht prova to be the
best solution and the chtapast# in terms- of eoo-aoiata effort,,
to nr~intsin, hssuyi irte oeaan suah a pro-

3. AtogitIno reddt als the unoful-
ness orpatcliyo 'ygie obnc apin a bombing
role is PSMIsud, to providtv a ccmrion bqsis for oo-_ajpsr_.ng the
relstive ecnmcofr oi~a 'rthe &lternatije- forces.

4&-Fo h purposz, o this PapSZ', the sizo of each.
bomb-Dr force will ba talkon as t.hat ezjuiva).ont in bxo-ibing
potciitial o. ho lenl-b3s~d rmoditi bombeor Svoip., e~oh with
forty aic afte-insil a tcirgat 1v,500 inautloal rallou distant..
While tsdosntnecoo-3a'ily meei~ that thais jiz3 of fo~oe I
is a proper oric, it is sho'mi in Apt-)ndixt. that itj is of not

unra~onalecoimpciition. Moreevcr, the iulv~'alunt forco can
ba roduced or multlipl..oz withou.t scri~ously altoe-ing thi
reasoning on w~hic~h the e-.Dn-1U310OfS of this -tud7 ara basod;
except ('or the fset that occcibnt losses tend to remain inde-I
pendont of t~he nuamber of aircraft in a rmici~on. 3uch equiva-
lent forces, hovioverp could dolivor 5000 t=5ofsO coirvonti~cnal
bom~bs per month, or perhsvp:s Z300 atcm. bor~ibs por -rear (ovor the
radius assi.um~d). slid at a comubrat t rate nf sixsb per-centI
per mission.

5. ho bo~abo.- ciir'c il't a-ýe vnuý.oud to yo:.)3c-;3 the *
ohkzxieborlstlcs cit.~d in Table0 1, piovidIrug for,-ao comparable
to those Sivcn In refore~nao (a); thui tho ~oiA Tt
develop.id there can Tn iasod dl oo';l'7

V~f1
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Atrcrnf t Cor a Cto ViS'4','.-S
(Prepared by BuAqrt, & Dc'.gf !n o~rch Divisi.?on)

Eifia- or

&r, rine i.Ter- Bssdl --nk
~~Empty~~o. We-t(b)8,0 J0,000igaPOO 5 5col5,O0

Cr'uise Ma~ch No. 0 . S5 0.05 :5
IMaxiirnu.m Pach Foý 0.Be-0 0.) 8 o
Borib load ait eomz&at
L rd u s (!b~ 6.,000 6 OO __

CUtIARA~I:¶ COS~T TO 01 2EATJE

6, First,, -aithout queztionirng ac~oliaplislbr-ont., it is
useifu1 to Inquire Into the -toncom-c ccs-t of "cT~gby each.
of the five alter~nati-ve Lro.The resut1"- of fch s inod.r
does not by itself pprcov toll supea-orty Of U0.0 b ojbing n-1to
over any otho.... but, it may rcfa:An r. n~a oi: fcto.-.. in a decson~
to dovelop a:ny untried, --,r ;~~ £~'on trf.bUut'-cm (;nnot
be clearlI,' e2n-icip~.toc. A~thowf$,h, the fo1".owin!- ncco'.:iitinr. is
made in tcrri~i; of `,crld 17- 7-1 6dolla-Rrs and6 a;perionco, in the
words of reforcnco (c), "(such. a) procciuror is -usl;ified by
tho Inck. of a pencetlme eomoV oiut~ van :xco.otre1yj
i'esonnbflng tile totol zco-ab~iobIization. obtairln~g dr
the war".

7. Pesults of C~ 0oott &alys3is arc ?.e.5ented in Figure
1 and Table 71, and the basis of such c~ost accoPim;tn is out-
linod in Appnndix A.

B. Tho us;6fu11i' O~f a ba!c ove~r ,jhich Its inltial cost
mnust be srnotizod Isa n !i-,pcvtar' a - t 'r i.z c o.-,p iri c c,,.t s
This useful life r.iqy b,- te-~rn~jtcud by onmo-y action., 6nd of'
hc-'tilitics, old zng-) oz. -m.3rey by lo s)o-[t to~o for behInd
the front. to to, of" fti-Kher vS h. w co this vs-eu2. life olV
a task for-an or bnrso ccr---ot "-e r'1ýeni o vt5ma ted ;o I
specific COS('z, thae tot½1 ocsts - -~~~c V½r Fin~ eI
P function of' base 1I'e.. Al~so, sf~r~ce qii:'croft ccr11*,o'j qittri-
tion ~ilvai'y wvith conditIoria, contj In F-Igure I are ndi-1
cuitecd botw:een cor:lbnt 2 :. 1i.7-11 Of five r-nd ten aiirn~rfft P~r
sti-:fcc. Frcrz t~he dtat~ &~~vleped In r'7.-e"nce (d)) ~g
los!;es of ati 1eotit fl~vE ycp.;sr vc'lc*~olnabla.CWe
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go Ifo 1.dj-.,- n ors cli'.rly ti2n n.ce-tp of' these total
costs, a broakdc-.n '4.ozr 3 sni_-plo bir~o lllco ia given in Table
II. AlIthow-h biv~e coztjr cro m;nortizod ho-6n over five years,
this period la an srbiltrary on,),choson slmpl-y as an illus-'
tration. It wil be -P;o ~Iso, thnit ýi average 20 month
life is ~anivr.,od for sthip3 of' th3 -c-plenislnment, or supply
foraos, both in F~g2e.:~T:.-,b~ch I1. This is based on peak
whipping 1~i.sci tihe ENorth Atlanmijc T"-Rade Co:nvoy i'outoo
5% per crosz~ing during Mo~roh 19-,1 (reX'eranca (mn)).

TABIZi Iý-

Yearly Cont tc Czczato thl.2 P4;_ve A2.terriativs Forces
Described ini To,-t (In M4illions of' Dollars)

tSosplane A/C IjL3and-Bqsed A/C
U7 ~ ~ 0C1 -r 7ier- 1
SC!3s- BA lased Scas- iNA%

Base Amnortizati.on 'Disd BaoI l- a e 1Bsd

(5 yr. lite) 11,.0309 I 55

B-nse Gooryntion 1.35 45 '180 125 I80
Logiý-tic Force Arniorti-*
zation (20 mo. lifn_) 180. 165 440 235

Logit~tic Force O>r.to~ 70 50 135 85

A/C C-pozat-ion s0 120 '55 .5571
A/C Roplacoment 1315 1270 815 815 1880
Plight Crew Trainzlng 505 (330 565 565 1380

C otalt pearat Cst2e2-0 240 175 41

B mnbers a 20 255 1210 120 2855
D3X'ensivo VF 140 24ý0 240
Tankcers i45 sso'E2 625 B-36:-

10. Clearly,, no c ct cmpnrlsorn can be made emong the
varioun alt-ornatb-ven of FiGuro 1 without- sciie kn-ovlodge or
estimate Of -so life. Sorte fncto:,s ýbaa11irn on- 3coection of
base life are as Ldl*low-s:

'UMA~WE
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(a) We havo tnaken, an on outsido eatinaeptc that
* an £r itonal.ve cneiy effort mdight 0=43~ Q 1034

r~ate e.monr, slip of oc.rrior or scn~p~no banos
of a& rtuo as fvo pox-co.t por month -about
toni timos thcit oeriouyitorod In Paci.fia operatiozia
dturinc Wo:Jld Var !I, cdeopita3 iQmilw mo attaoko.,
J'hia rato of 3.oas vould ooz uspyo-m ¶.o a bass

k~b) North A-ne!'iC'ic. oa..eUi may L~e i'e2ltixc~Ji im-uirir
to *tIy tt.c cttprhi th~o& near thv.D
Chu~o.iM . ]xG.nuI &2Vh] Nvo-u probrably
hev3 n U30.CIA. litfe 0' least cs long as the du-a
ration of a pco.3ible war.

(clncliud~d In tia tUs- 6.scou,-t2.n; coats of ths

are the S.,'.'s whoý.o in~itial cost is ta~cen to be
pMG) millloo, m&bo4t hal~f tho total. base ocat.

(d) Tho Ovzrnou 1 Dnd bvno m~i1ht, hfrivo a us.eful life
cC'1ieibi:1Aj :tcns t1hau a :;oar sinc~o any one[ 2iuiC~n 1-OCO:', IMU3,1teblF or vitoiuab).o.
W~hile it 13 tvQe that such a base mw.-;ht be u~o-
fu). for o'~~ P'~r oct3.vity:, the cc-sV of the '

Lriil -y,~1~ 3 1--)ý ivrt~a tfhe boro tau.jjv Iti1l

bo amrortlvod zýv:!r juat that periLod of' tIUMO it

13-4-3) I )te? of n Ini-Ai m~~ aL.dun~.~r coiv~tuit I
att.aoic coijIjd ',is by tho rctio of ir!Aiail
00a't tcr Vtb.3 00-- co: for repair of aoumbat

NC 'ot L.cl~u,,cd In t.Ai 'I~ tn Is the cost to
Soize andi cie3Vc-d t:-iý ,rioandc on which to aoor-

-itruot a 1n barc.

(g) TXh& cosat of c~~.rcov nilittit;y -.1~d to dily
nr.tAtC,, 1T *sx 'ý, .g 'o1- t*he) ih tc, Ustabl~jah
or i-miairta~n u L.ny ntc is not inocuti&ad.
Vihon si;Ch uost,.; exijit, a.j tjz' t'qt:)ti ro
thc? L7' VCir. I.o~ ~I M C1C\&1r h

CO~t~1 (~:1Aj i ii thlv.. :3tudy.

11.. F'rom thoi cot -~iL1riio cf -Lg~' a.fnd Tcbb II1
thle f 0.1o,0.ng. bo b ýt,

(a) Tn goorl t. l-.-C 1aTr-ba,-jr bcmLbou'
Vor's~ua~ to~ be J:.it *..xj'th.n1jul 7

. ~ ' ~ othor b~-r. ttc ut tCio Nor'th Ariericnn l.and-



b-.-s-d force is substnrtaIIl.y the most expensive.*

(b) If .•rcraft combat attrition is held to around
five pero nis-icn, the scaplsne, either based
ovorse'as or in North America, is about equiva-
lent in oporatIng cost to crarrier aircraft.

() Th.e conclusion that seaplanas can operate from
Torth Ano-ro.i2n banes at costs conparable to

those of other alternatives may be unexpected.!.•co-over, the seaplane carries a weigh' penalty

over the equivalent land-based aircraft of about
55,% and thor. 1:i :'cason to belLeve that during
developimont this might be reduced. Since air-
craft procura.ment, base, Ond operation cost as
well as fuel roquirements are just about pro-
portional to aircraft empty weight, any reduction
in this 'sight penalty should assure a reduction
in the cost to bomb.

12. Further factors of so-M3 importance affecting this
cost analysis are as follows:

(a) About t4'o-.thi-rds of the roughly half a billion
dollars for oporsation and amortization of the
carrier tak force is chc'•rcable directly to
the surfaco supporting: voesels. If less surface
ASW; rnad M. dofonse wore roqulrodl, some saving would
accrue b17 crlitting s. portion of these.

(b) It has been tacitly assumod that the North
American lend-based bombers operate from the
Eastern Unitod Stats.o. If the bases were
located in V{orthern Alaska, a stiff logistic
problem would arise with a cost comparable to
that for the oversecs forces.

• If B-36 aircr',nft vwere used to drop an equivalent bomb tonnage,
the cost-to-oporate '.-.ould drop "bout l31 because o- t~l.: gret
load-carrying, c-ipac-ity of this aircraft, but would still be
conaidorably higher than any other alternative. This lower
cost for B-36'c is based on a requirement of only 1/3 as many)
missions per month as smaller craft, thus reducing the number
of diverse targets which can be attacked. For an equal nuiaber
of missions for, say, A-bcmb delivery, the B-36 coot would, in
general, be tvice as high as the ccst for the VA used in this
paper.

LIr
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(c) 1Referonce (a) su~grcsts that in Arctics regions
P ~the scirt~s rate of lrird-br-sed i .rcraft will be

about 5,5~ of tha ralto in' topperate zones.
(d) The a'-sunptian has been rnado that the seaplane

so.x'tie :-ttc iu e.u-ivýýIont to the lihnd or
eA~rrier.¼30,wd rul,~ncze thet addit,ý'onvl offort
for hull. r -nt~rzanc.e 5.s not enpactod to be a
limitin'- fz'otoi, for tin avarar-e activity of
about ton z~orties 1%,r month.

C O'YPART I'J AlI LITY TO 0Pfl1ATE

1. Thus fer the ics'c hao rentod on the assizinp-
tion that eac~h force is equally ctpail.a of' &ccoir~pilshingra~
given miasion and tba Gbloity of the ten-:)ny to ccirpi-cmise thi!.-s
mission Is irndopcndent of th,- t~le Of £Ox-0c o~nployed, it
retadinsg then,, to sug~f~st di.-:tinctiva operttional features of
each of the Live altorrnat.ver.:

(a) L-;nd br.-bo-Thrs bc.,. inl t'.F,% Forth Ajm.&ricon con-
1- -e. , V)*PVi u rporit E, By hE. 70

- hcci~o~~t -antat- of bic oetal
csp-Ablo of7 voni.,alre otlo h
w~orld wlth le.)o 2-tico1. irparartic~i, antd
tha-t-afore Tsa cialLLy nj'ter tie- carrornciing of
hostilitiaZt thlan for othar cltern~ttives.

(b) In-flight rc vsllirC of North Arisrican lend-
baeerd buoibý%ra ::sy xic.dt b,, p.rictic31l for large or

s c ustaie oprýAo

(c) Seaplane t:-sk in Nc.a..ýt Apiric mey~s~ bre mroree

phy3ical contaut v,:I.th the sc'-plhnn but; could
ins i-,rd 1,3,0,1 ~tIOSC ~v-!.caticn -,asollno ý-oo-
taln.ýrs f;n,'-bcoth ho su'.z 0 Thn~o
co)ntan.ýir,3 attochelc- tý) a markAing buoy. rwo-.d
then opo.-a4 by Gas.~3~O L Sl*5nL-o such

cort~io~a c':r~bl. lo-ft in zr.ny lik~ely rof'uel-
liflg arckIn.. tl-e' oper-l-ic.fl vould be enformlously
nimrjifi.ýFd.. Tbn Sf;O could mininizo the likeli-
hood of its being zurpri'eod on Lhe surface by

axe Uiirg corf~idorcl.:Lo choc'ic In t~ming, and.

"r'

4L~.~
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if 50%'Oal SSt)Iz worce nrocosary, each could
opcorato roingly.~ Although thise aviation gasoline
~ontgi~norei n.1ght n:-_'--..l17 be difficult to locate,
erch ceould bo ocuizptsd -Hi.th a radnr besco-n0  A

rou.llng~hit z such as this would allow
senplane sorti-ns to any point in the world at a
relpti~vely !:.c-, -o,,t to opnrate, al1thougn Lgain
lar'go sustainod strikes ma~y not be practical.

(d) Whilo o- ' r o- "uivalcnt strik'ing radii the land-
beaeid bo-,;.b:Lr , orce costs parhcns only 60',"0 as
MUGch to cOPOVcta- as th!) oquivalent carrio.- force,
the lattor may tend to lovel this cost by choosing

-an aircraft iznimhIng.: sito as clcos as in prudent
to the tarGat, thus enobling. a higher sortie rato.
Land-bca-o d a-i,-r Cr t havo no such discretion and
ifldcod will be essentially limited to juot those

*targets wilthin rane-3 of the baie.
(o) Froedcm or' choico by carrier forces forces the

cnemy to diluto hin air ddfonse over all the
perlimetorz of his country., an a-tion uhich tends

to educ thi nvirber of intercaptors which can
a tt2c", a storike,-O

Wf Fo:r fl-Lat-ng' ba-s s there may ba less danger of
bab,, att.-Ition sariusly interrupting bmaibing
efforts since adlitlonal ships can be quickly
add3C' to t~h-e forc-9s s roplaco-mc-ints for sunlc or
damag-ed Vessels.

(g) Soaplene bosos possess a limaitod mobility and the
ability to reeovor rapidly from severe- battle
dara-qngo: Eilso, thoi ndvantago that its aircraf t aro
seldcin confronted with tho lack of an sirotrip)
on e;hich to alight.

(hi) Normally soaplanqs viould be baned nea-r land to
assura quiuot Geas and liinnunit7y from. slabmanrines.
(Actiually it is intondod that the seaplane bo
oparablo In s:-ns 'Lp -to si% foot avmv heig(-ht;
corrospo-ncln- -'.o a soa stmite of abouxt 4 Or 8c
avallability in tho Pacifinc). Inmman7 suc),
looalitit;~, -tha ter-oain --y-ouid bo quite unzsuItable9
forrnoar'bY land brisos or the tImo naeessary t
construact a lond base would be prohibitive.

()An cutrtzindlngly advantsgeous use of the Lual.
Coil riofuslliod sesplane rasy lie in the mia~sion
of ntrategic roconnaissanco. Thio vital funotion
is no,,. entrusted to single, large, very long-range,
low porfor~nanco aircraft, No safety is affordod

J,
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by a large nurzjbor per raid, and vulnerability

appears to be c:*iti-ally or prohibitively high.h The high-altitu%"o, hi~gh perfo iarce seaplano
may roll be justifiod for this mission alone.[ -(j) There is one less obvious &dvantsge of the sea-
plane. It wee rnot94 abovG that tho ell up
woi:ht is about 5~~over tiiat of a land- or

carierbcsd crcrftor equivalent perfoxmanoe.

Des~tgn Rssc3rch 1)D!-%riion h3n atatse thn=t once
airborna, howaver, tLhis &dded pov~er pays a.1dividend in inrco ruising altitu~de of 6000
or 7000 ifhet onth vavaGa urn the flight to

*targat witth a-n altitLid. over terget of 50,O000
fee-' instesd of 40,000. Although it is difficult

* to a~sscss q'ia1ituativeI7 ths 2dvartzgo of this
perfcrmane, c-jrti'inly it rusy result in some~

Vsaving in the oost-to-ope'eate by rriduoing cou~tb
attrition thrcogh air interception.. F'or e~a:Tipl.e,
survival of' Jvi;t ona sdditionnl vircreft per

a mission reduces tha ye~rly oporcting cost byI 00,4 billi5ono 1oi~eovor, thl~s hig;hzr ceiling.
irriposý,s c-: the anemy the. rn3;uirea,-ent to bui!J
raoi'o costi.-j Interceptors . such factors as
the:no i.ay be rsicro U~vportant in hzmpering tlao
anerayto N-i pr'cQ-xc'Uiio thrri bambing Itself.

()Althougjh. '.t hzo bý.-n zsaw.jd that speed slon-3
protect& those airacrsft over anamy territor-yT,
the advc;ntagen af f'i~htar eocorta rust not bq
overlookad, m~ost i,;;portcnt result ofthe
World WJar 11 :rýurorae&~n bombing campai.gn wao tho
attrtition of' ýh3 C-ri~an aIr force by the o~ffn-
sivo ttact.,cn. of es.:,ort fighters accomnpanying
the AAF bc-'ibers. ' .oraoverp if escor'ts could
even raduo.a ccmbat losaes by t-;:o or three VA per
mission, thl~ir coa~t to opcrL~te, wrculd bn jur-tified
by tho dollarsr saved in aircraft End crow roplaca-
morit. Do precticvl waoy yet eugj-,ests itwelf' for
Providie~'i-tz oc._0rt~s from A,-,h rica,_-

(1) Thl r2;'-tUvo rate of av!lation goasolino conotuapt1-ion
is rind*,ciod in T iII,: M nd Includes the IJ~iol

c A," a ý _ n circ

several. tno the aviati on eacolino of the throo
o-ysa foo)q
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*Relativa R-t of Fuel Cori::".= i.p o~n -.or U~nit
111'icht of ]3om'bs on TargEtl

Force ~ Avi St ion (in 10 zillions!' Totel.
__________ _____ Gtsoiin,ý o f g~n'iS /M o.)I_

Ovo:-eeas: Lard-*-bas-3d .I.

Oarrier-basedl I a 9
Scpl1n 1 3/4 '

luS eInd-basod I ;a Z

C ONO LOS IGNS

141. Conclus-Lora vlahich boa.- on. the &osLra~bility of~ do-
velopinG A hii cIn poi'Ifori-arco jot VA sor-pla~no aro as follovwal

(a) Costs to procui-e Onc opcratoe shouIld be comiparable to
onrriaer"-bccod o.- ovorso~s land-bczsd oircraft, and
substaentially choaepr thnn I,'orth A911erica~n-bas-d
bombers.

(b) Such o-ircrift .-:pcr to bo suilzablq for missions
wnich vaud.d b-.-; ýxcanwoal for enrrier-based a-Ld
vansuitablo _ori Nort".i Plrczn Tnd4býi,3ed Et.trc.-aft.
Streatngic vec-nn~oi.'3anca is an. J.*~r,03.

(c) The ~ pofr nc coinseuoont abili~ty to oporats
in~~~~~~ thIaoo pct.n ;ud b3 ucrior to

thnt of vory lon-C.-rr~ngo lanc.bastid bombors.,
(d) Thn s,-ap~rii,, thro-Eh use of7 mbvn or fuel~-co1J.

rafuvnLA.Ing, p~rov*'.d ,,;, rcxtl oci for vnvy !on -r rng,
high rfo rce a:~oc~at low:or -cost t-han uIr

refu3lling, v~hioh r~aiy bo foaalblo wrloI1 u:*r ref-uel-
ling is not.

(e) Avrnilabllit7 of a doveloped, High porformance Sea'-
pleno would provide ins-asinc against presently
unflorr40Qble cir-cvmotancos under whYich land-based

'1-
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or ca-rier-basod aircrft might be unable to operate
as now eopneted.

I15. Concleisionc boerirC, on the desirtbility of ploaminn
for overseas floating saplnno bases froir wich to operate
hiph-performence attacL s-.anlaneo aro as follovr;3

(a) The cost for establisbm-ent and maintenance of such
basos should be coTI;;rablo to costs for equivelent
land bssee, and in o'o cases may be substantially
less.

(b) Overseas seaplane basee could be activated quickly,
with ships now on hnnd, and could be looated in area3
where nearby t-rral.n is .unsuitablo for land-base
construction.

(c) Sucli bae3a, with mobility wbich is limined corlpeed

to carrier for,'ss, but fax- greater then that of land
bases, can better utilize areas relatiwvoly free from
enemy opposition ond force dijpersal of .enemy
strength.U (d) Such bases can provide figb.ter csoc!',t to attack air-
craft) when such escort could not ba p-ýovided from
North Amorican bn.tes.

Submitted by:

SScientAific ua~alyst,. N-aval, Air Wa-.-Vare
•-Operations E-valuatCion, Group

Approv by: ou

SProjec- Loade3, lVtcv.! AiA ir rrar -,

Operations Evaluation Group
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APPE~NDIX A

Bssis of Cost Analys is

A* Aircraft Plonning Factlorn

1.The full C-tren-th Wcciplenant of each ovor~sa,- air
force was set alk- 120 aircraft snd tAho aver~ag sortieia~ tan Z-ken
to be of' 7L,500 nsuticos' ralles r.9-ius pllus 3,0100 additi.-,nmJ.
miles for the U."..-bnzad b rs sngthe fannnTctors
given in referen~ces ,d) and (e) es batoýs, it w--c csstriod t-hat:

(a) Twc-thf-.rds of the coimpleonit,, or 80 air-rrt'., ould
participate in ea~h raission.

(b) Aborts wiould smiount to 5% o-f -the stritke P.L- 5",1 for
onch 1,000 nelatica). imiles to targat.

(a) All overseas-bvr,,od bc~rbars %vould avsrcge 9.7 inortiaa
per month, and ail U.S.-'baeod bo.m~bers &,uld avarage
5,5. (IThM attributes to jset airaraft th2 zm
aozvt-o rfta oxprriancod by oc.01rocatL-g
craft during Woixld .\Tr I~)Tl±e sortuie 1.'otq Lor
ta-.h,:er aircraft (B-361s) woulld be A-.5 per r~ionth1- 0

(d) Ccmbazt svttritio'n pc-r misslon vwould be, least f'*v-
but not norz than 15 P.Irern.ft per 1,001D -umczmy a4L--
c.ra.ft on '11 gr-OUIrC (For planning puvroaosq th3
figurG of livo pe-, raiasion ros used.) 311.ty psz-(ý-Ont
of the combst losscs wvould occu~r after -'oom'bo away".

2. Using those factort'- the effl-ciency W-f dviLk:;ory from
oversoas bnse3 was cc.,rputod to be:

(0.375 -- 2/80) or 0.65

and the tonnage daiivvredc poa: m!on-,-h Lru3-A bo

(Mfficlonc7Wx(. i'A/0)- Of!L ~icns/m onth )::(i3ornb ),cr

since each naIrcrafi; can a~~- bout [%Iva -Gons- of bombs ovo.rý tho
radii assumed here. (Actully,~ th-: :jL.0T" -' ou).c cdL r core
spondingly greaitcr lon33 for I c , nc r rndi-1). For tho sacno bomib
tonnaL-e ztnd th3 qzme vnumabozr of mlI.sper month fromn NýP
bases, the required n-xabor of sircraft,, 1?, can be doterminimd
from thoerno~ression

5 0( 0 07 5Y(1 21
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K, the frnction of' A/C patici~ocing in .aoh 3tr'i~ket Is
(5.5)/(13.7)(3'/0) and thorefore N in equal1 to 255. M4ore-
over# two 3-36 tankerz, are r'eq-,ýrod for' )aoh sorUe with In-
:Clight r~fuollifl-, setting 9 total requir~omont or

(2595)(5.5)(2)/(4.3) u625 3..36*s.

B, Force Cornpoeition

1. JFxcpt, Whore noted boalowi tnc: ~'orce requirementsB
4 given in referonce (a) rxor used 1-roctly rilth no chanU~e.

For, lo-istio support", i.t r~! prt,3vr.3d that on-ch t-,hip had a
turn-around timn of tw:o ronh Dotail,) o"' the force
composition rre givon bo'..ow:*

(a) Fest Gairilor T5nsk Fo:-cno: Tho carrier task force
groups, each with

2' CVD (for VA),
I CV (for sir dofense),
1 CVL (for AEN dofense),
4 CAj, 4 CL (Pti)# and
18 DD.

Tihis was Limilv.- to the task force proposed in
refroce(a) vnd the rr~n~~~~fc:zce requlro-

vierts given for ;o't.i~h~c~ .r thj.o task f orce
Lbuvc by Tn-v'.nr of rtf-r~ncý5 (11). The 00!ýt to op~r~-
ate etich wa;c aibout; oqu:-,1. Bimuorvz3 Ships Installstion
Division &d1.-ic.-.d !11hsit if suitc~ble catopults were.
inatalled on t~oCVi, 51 to 32 VA inircrnsft could bo
spo~ttd abos.c~i nach, ~h~a~S3u11-.ng 3 tolt-cl strikcing
forco of 1.10. W1.';hout tao m.pri'ov'ad catt-Diit, onl.-
about I'& could b.) c ;dte iyc tho :Cull fllzht
daalr would ba z'eqiiirxi for' tnko-ot?.;,

(b) 0,ors r. ast I'.ond 13ie: Al). rl.:qu'. rx)-its ý.oxo talcon

P:)-,Tan,): All. 1z 'quf o.v ntc3 -,o tiakc.

A'Tdofrcrnso w-ro ~iiW'd, but -6hn. mI cCc-nroe
this defcnrue x~caV not &1tcsr the coslt tfo ao-z&to
opl.roninbly.y

(di) Y'.A. Lr-rnd 13c-i,: f'ml.t;1'ogven in: Appendix
I!. IroL~ 1WdAm o w~mn LR-:Lludod,

(o) 1A. 1n3s.nn(- Ease: Xn LWO-.ition to tho ai.rcraft
roqu.c..entt givan in Appor~dix As, It iinn co~mput~od

-that .65 S501-4 tuould be noeded,, -ooh carr'ying 150&.O00
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gallons of aviation gasolin°o To allow timao fortravlline, to and from a replenishmont point, theassumption was mnde that oach submorine could re-fuel a seaplane Strike four"timsas per month. The
necessary logi'stic support force w's 6etesnI5.ned
frcn roference (h). No air or ASW defense for theU.S. b~so of sut~nrine refuolling force ,wss
included.
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APPENDIX B

Rolative Risk to Base

1. While attention has been given proviously to the
relative risk to baso expressed as differences in bnse life,
this factor may be oxnmined in sornowhat more detail. Although
the carrier task force e:cpoaes a subatanntially greater invest-
ment to the enemy than does a land base, - and ona which can
be irretrievably lost - the effect of this has been considered
in the cost-to-operats, and it is useful here to exsraine only
the relative ease with which a deternined enemy might by
aggressivo attack render the alternativo forces impotent.

2. With conventional weapons the experiences of World
War II suggest that both the carrier and land base can absorb
large amounts of puninhient without serious lozs of effective-
ness. A seaplane base should be oqually difficult to neutral-
ize given similar defenses. In the open sea, however, such a
baso would be subject to serious risk from submarines.

3. Weapons of mass destruction, on the other hand, pose
a different problem though not naoessa-.?ily a seriouh3 one. An

enemy may find more worthwr.hile ta.-Sats than air bases of any
type on waich to oxpend such weapons. It is interesting,
however, to consi.der thz effect of, say, ono atom bomb dropped
on each of these threo boses aler'Ged, to attack<,

Wihile A.B.C. Restricted Data cannot be usad in a
paper of this nature, references (Cg) and (M) contain infor-
mation from which rough estimates may be dra-a° An atom bomb
apparently has charactoristics genorolly as follows:

(a) Air burst: Severe damage wil occur up to o• mile
from the burst center. Beyond one mile th3 possi-
bility of d-mage or dargaroun rndintlon is nogli-
glble. Under six foeet of o'id earth one can
survive even diroctly bonoath the burst. Exc-ept
for the radioactive cloud (0:Ijh,. drlifts. ausy) no
dine;orous r d'ot:ctivity wil'. ps•,, 'i

(b) Water burst: In waters as doop a, i75 foot, or
perhaps lone, a base surge wIll be dev,.lop3d carry-
ing lethal radioactivity nbout ono or two miles
downwind. Again structural damage would be ro-
stricted to about a raileo Ho'-::evor, in water,- say,
40 feet deep no ,!Aurge could be creat~d. At Bikini
the lagoon waters were safe within v
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been Vipst.d ht 'in s cn ases no radioactive
rasiduo miay ro~azin at all.

(c) Ground biur-t: ¶"n3 radlu¶3 of doami,,e would bo sub-
stentii1.ly docorsd A uto tho irn.-'i~dite area would
remain d-arGoro~.ialy radionctive.

4. Sin--o dia normsl dirt'rnee bstwos-)-the maujor ships
of a carrier tntsk group is a mil.e or grentgrj. one atom bomb
over the force w'ould cvn tho aoreZ'Qc effct only one ship;
and sinc.a the n.c:~bonxy1' mv3t bie conooded somo discre-
tion in the choloo of tgtone of tIhe oight carriers in

* ~the force would r.robebli be knoeceec out per bomb delivered.
It Is possible, of courase, thot a bom~b dronod betreen two
ships ml;iýit dams,:n mroro thin one but, on tha average, only
one Yrould be &iffoý3ted,

5. A senplnna biao,4e on tha other hundv raoored in
shallow waters viould ba 2.o~s Uf:rb. to a watetr burst bombs,
but in nny cno v'ould ,*,o d1oubt)' -su~ft. cbou'; th3 samec propor-
tioncte cLmount Of' Gare V:3ri thotigh n~o anl hip would be)
an impor'tant s3 a ma3jor, tsael: forco ship_.

6. The vvulnerrbi)'..1ty of a land ,i bs oao obn
is op~n to C.uoetlcn. 7T10e:*f3 -10lis to b-~ no ren~3On whys, on
suitable torr1nin, P 1*nd bas3 shouild n)t~bo dispersed suf-
fiCiently 0o tl!!t 71o 617rmter PrOPO-.ýt-J.on be destroyed by atom
bomb att~tclc Uin In P_ f'~o:_A1ag ba- o. Cn- '~h3 o'her 'hands,
floatingP bv~.is pcseozr di~plioa-1ion of runv-,nys and control

* faciliti~s, 3i~mllar dupllict5.on of v~hich w.o-uld raise tho cost
of the Ltnd beso. Wltthout such dupllc'ztUons, drmasge to oven
a si-rnal1 :2ractlor. of za !ýn, bac wo~ild, if ijn n~ vital 3pot,
noutr&1.to tho entiyo b.,3o for a paric-1 niroh longer then that
requirod to vrplr.cf s floa-tUrz besic mto~inoit. Of course the

uaofl lfe o a ~n~ oz~.u~ivcof Its supply 11no, is
uxiaflctiotd by ený5niy :iubraLErinzo nativity~.

7. p to thlin point tedis.%scustcn Yns cotiu-idevred
will 3150 ba a fuvict.ion of thin exp.,-tod d~lnity of Uhic

attacic. FIrst with thf-. cc.oaof b.-.ef Mithe Cnuto.M11i
?eniniuv.,~~~ C)'hAicnlmd luI.,ns aro rolaL5vely Immuna

from air at' ' ok. Klowevzýr, nn sdv,_,i-cd und zientO., banco foi-
refuelling ofC sircr~ft doEos not- enjr;y such trumunity. In this
sense it nppccar'a ti±rtt tho T'orth Aricnberefuelling
Seaplane accrues3 rather gctiki'c attack b7 enemy firhters
or bciaboi'e which may trnil rcrovaft to & rtcfuel.Jing rendezvous.
Indeed It Is quitte likoly thF-i. largo nvi,*bo-.s of such aircraft
on fruquc~rit missions would bce quite vul.nertrble during refuoflling.

' .9... v..
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EThis possibility Looms to set a proctioul limit to the number
of seaplanes which ncon porticipate, as well as prohibiting
frequent raids rihloh on 4.nomy oould ant.oipate and pz'opare
for.

"8. On the other hsnd, ovorso-s bases w-hether afloat or
ashore must expeo,- oontinuin, attack at all times. Ho;vever,
the density of asr attaol: wIll probably be mush rreater
-against permanant.-1 locited bnscs, fon the enemy can oonstruot
his attack bases m;horo thoy will bo mntt effoative. Evan a

.mobile seaplona base may suffer this dtcadvantage to acme
extent since the requiroemnte for a baoe location in navigable
"yet sheltered wat':vs alJoW3. the enomy to antoipato probable
locations. Haro o• nrrier beso e•joys a oonsidorable advan-
tagse ince it can chocsc its current optrating area to mini-
mize retaliatory air attack and, thus, the over'all risk to
base will be at least as low as to lend base.

I

-- -- 2 I-."a" ..... ......... : '-.. 'l",-"'•", -" i .... .... ' - , " . • " • ' '" ~ a.u...'.....T ,• i~ '~ : ... ..." .-" n.
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APPENDIX C

Cost Accountins

1. The cost fsctors uced to develop the cost-to-operate
data presented in this study are outlined below:

(a) Ship Cost: All ship costs wore takon from unpub-
f LO----Ship's data (Codo 279) and includo AA
whore appropriato.

(b) Land Bnse Cost: Initial cost of land bases less
costof" shipping to build base and AA guns was
conputid at the rate of $355O per ompty-'aightw-pound
of aircraft comlploient. TMhi2 figu:ra w's besed on
the price cited in refersnc3 (J) convarted to World
War II dollars. Cost of AA guns was taken from
references (k) and (1).

(c) Aircraft cost: A&ircraft coct was taken to be f20
an-d._-ii58 per pty-wcight po.und of oircraft for
reciprocating engino and jet aircraft, respectively.
Referenco (c) suggaeted •20 por pou-n6 for World War
Il aircraft, and 'at ai.craft cost about 25, more

(d) Ship Opcration: Ship operation costs per year were
talc fom rsierence (c)@ Those, less deproc..ation
but includirg repair and modification costs, are:

(1) $550 par year per standard displaceoment ton
for DD's and DE's.

(2) 1200 por year par standard dlsplacoont ton
for all other combat vassels, and

(3) $100 per Dear per grcss ton for -auc~ilaries.

(e) Land Bass Opar'ation-- Ljand ba-amr wa
c c at tnc raea of 'n2 pox y•,.', par e.mpty-.weight-
pound of aircraft co:,;plci-ent (mrferonco (c)).

(f) Aircraft Oncr.tion: Aircraft oportioln costs were
taken at the ro-tel ~of '-8 po' ýyear per ýý.mqty-wo ight -
pound of airorrft .?:gi.c.n (e0nce ()).

(g) Per.sonnEa C,3t: anJries ad material for additionalpersonnel u'ei'a taken at tha ratbe of. ,"o.,, a ma-o `1, re'Goof "200 Per man

per yeyr (reference (c)),

2. Using the date givan abcve the yearly cost to
operate can then be comaputed as outlined below:

M



(a) Lgi Ic2il r '::.' M.tto c,,zr~tn ea3ch
su~pply force nnd tiio pierl~y dpcit~ ,~a

r~:10coat) a3T- ~..i110wri Ir T-ible Til. Dtpr'coia.tiorn

1A 0 t VD I~ CM 1 12ý':*oi t-()r VI.t'l Scmn %,!h With
a~n Iv~ aronn ofv V.'io tw-nthe, . mvounts to *.A

yc! T-ho 1izti*1 l~ift for tlx' o- l~a id-based
forco -1- o2.apiat-d on n~ tx.o norith .)f *-uporat.1cn
basis~.

TAME Ill

Yaarly flop~ncorent crnd Qpc:'-oting, Cost for Roplsnishment
~'or~a iii11ilhons of Dollqrs)

Ini-tial Bupopar-.nent Operating
Ship Cost SThip Cont Cu

tuiiron :60 :2: ~75

Esocrt 50206

TotrAl Cost

0vorB-"-J3sA6 Swtpinnet:

Esecrt10 55
Tote1. Cos~t- M 10 P

Ovnrs'ýas Lan.d-)93oed h/C:
TotalJ for In'tt ia 1
Lift. at 2 m ,;i -11
opo~zation OA40 e .-. s

V 210 A 125 55

Support (th7.f:'C.t n80 11.0.*

(b) B.-se or Ship CJon-'A, Th3 inWt.n1 C03t Of tho bas'e
and/or uhlra is fo-,nd anti thiLs ceca; thofl c-mortized
'Over the life of tho bas(;. The cosit of AA doi'enso
of tVha ovursoas lond baso %,no oomtputcd from refor-

- ~ ,ence (1c) by tnking tho oo~t of' AA guns equivalont

.4.i
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in size and number to those of the carrier taskr
force and adding the cost of a director systcrA as
given in reforence (1).

(1) Carrier Task Force:

4 CVBs Q M 340
2 CVs $ 130
'2 CVLs M 50
Supporting Ships
"(8 CAs, 8 CL(AA)s

36 DDs) M 960

Total Cost $ 1480 24illion

(2) NA-Basod Seaplane: (AsstinIng cost of baso is
th3 same as an equivalent sized land base.)

Seaplane base for 15 million empty
wt. pounds of A/C' 6 30/!bo $ M 450

Cost of 45 SSOo ' $p 8 each M 330

Total Coat $ 810 millicon

(3) Oversea.s-Bosed Seaplane:
Cost of Base Ships A 7 130
Cost of Base Defense Ship3 s3 270
Cost of Air DaPýGnso Ships 1,!
Total Cost $ 540 millich

(4) North Werican Dnnd-Baoed A/C:

Cost of BVse for 9 million ompty wt.
pound: of bcmber A/C 0 $30/lb. $ 1 270

Cost of Base for 85 mil.lion empty wt.
pound& of tanker A/C 0 $30/lb. • ¶2550

Total Cost $ 0820 million

(5) Overseas Land-Based A/C:
Cost of Beso for 4.2 million ompty ,t

pounds of bor.-bor A/C 0 '%'•30/Lbs. 125
Cost of Bono for 2.3, million e.poty wt.

pounds of dclfonsivo A/C U $30/.bo. - I W.

Cost of AA guns ($1450 for Guns,. $ý,715
for (1' c1tor) r M 65

Cost of Initial lift (Tpblo II1) DM 190

Total Cost $ 465 million

(c) Base Operation: In ncdition to base operating co2t,
the Cost cf op3r~iting, one third additional base ships
is included to provide replacement for overhaul and
repair. UMI,,•.TM

".7



(1) Carr'Aer* !!sj Force,:
Cost of o't. ti CcvtBS per
7ear 200 *~Qton ~ M Zx 6

Cost of ~ern 2 a~ nd
2 CVUs per year 0 "'2OO0/tcn 1. l3 .5

Cos t of opri'a ting iruppoiý'tlng
ships per y.)ar u m20ti$i 05

Total f-M 1.36
For R13placewnft L 4
Total Cost $ 181 million

(2) 'FA-Based Ss3tp1ena:
Cost of' opavctitvg busa for 15
W.illion Impt7 wt. pourads of
A/C v 'V2/lb. $15 30

Coat 0oI opem'U~ng 45 'SS0S
Q $200/ton N15

TotalS C-oot 45 million
(3) Ovorseas-JBasqd Seapla3ne

Cost of operctina Pase Ships Y. 100
jFor Replaocnoni' mill3o

Total Coat 0 ilo
(A) TIA-Based A/C:

:1 c~ofto opam&tln- baso fc-' 4.P.
million~ ):-.pt~y -vt. pocund&- of
bombar A./c Gi ý2/1b. $ M 8.4

Cost of o-in'atkng Lase for 05
Million crtpty w.PoXIr-c'.s of
tonlker' A/C 1ý $2/lb. 10.

Total Cos-b 1'6l8 mnil~lion
(6) 0vocsci~s LarnU-Pa~ca Ix/c~

Cos9t of* o)arntb bti~o for 7.0
inillion crnp:y vit. potmds of defn-m
elvo cn bc'nbcr A/C u Q2*-;/ib. M 1x 24

00.13t Of' 45,0CC 11jlt~cnmd Amny
troopa 3atLi:-_,tod in :'OfZ' D
fesr dc'c-ise andi r -zvic,,) (A $ý400
-.3r yc-r p31 :z- $ 14110

Total Cocst $ 124 million

(d) A/C Operation:
Cost of Opcorating 0 I81 ompty wt.

pouw!'3 of A/C

0 illion ibs. of carrier A/C H 1 55
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15.0 million lbs. of NA-based seaplanes $ M 120
9.8 million lbs. of overseas-based

sdaplanes $ M 78
89.0 million lbs. of NA-based A/c V M 710
7.0 million lbs. of ovorsesz-based A/C. M 55

(e) A/C Rop1!'ceoment: At five A/C losses per mission
for bombor A/C, 1% per mission for tanker A/C
(0.8 por misoion), and !½ year life for all other
A/C, Table IV gives the yoarly A/C replacement cost.

TABLE IV

Yeaiily A/C Roplacement Cost (Millions of Dollars)

ITMissions Wt.of A/C Millions Replace-
of lbs. ment

Carrier A/C: (lbs.) replaced Cost
VA 175 35,000 30.5 $ 770
Defensive A/C ..... 1.85 $ 46

Total Cost -6
NA-based Seaplana:

VA 210 58,000 61 $1.270
Total Cost

Ovorseas-based Seaplane:
VA 175 58,000 51 $1270
Defensive A/C ..--- 1.85 $ 46

Total Cost $1316
NA-based bomber:

Bombeoi" 210 35,000 37 770
Tanker 420 135,OQO 45 $ 910

Total Cost $1680
Oversens-based bomber:

Bomber 175 35,000 30.5 770
Defensive A/C ..... 1.85 • 46

Total Cost , .816

(f) Flight Crew Truining: Whilo flight crew training
costs do not cover the full cort of rear ochelon
activity whIch should be chargod to the operation
they certainly account for by for the greator
amount° The cost of this training par cre-o can be
approximated by taking from reforenco (c) th3 empty
wt. pound of A/C required to train 1200 -1if! I Ut cr"ws

IU '•..... " ••" F i EDa.,$•
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P poz' yearo T '.. . in nillioni of pounds is: for
the .3-35, 55; for the bo'bir, 17; and for the
ficghter A/C, 4. Then with a yearly cost of 022 per
Der empty wt. potnd (•,1• for A/C replacemont plus

•S for A/C cp••rtion pnd cI for Base Operetion) this
anmounts to:

S•1.0 nili• on per crew 'for the B-36,
S0.3 mil lion per cro w for the bomber, and

,O.075 million per crew for the fighter A/C.

If the bobor pilota ar3 alio'eed a 50% survival

probability, crew repleaement rste must be, at 5

losves psr mission, 10 per mission. Similarly,
the B-36 tznn!rr with Co. )c'ss par mission is 1.8
per mission. The craws for the 2.8 million empty
wt. pounds of air and ASW 1dofenso ovorceas aro
replsccd at the rate of two fightor crews per 10,000
empty wt. pounds3 per yesr. Th5.n latter assumption
is an vdcqi:ýte one s.neoo it allows a now crtw every
sly. aont.s per fghtor. The cost is relatively small

an;ay. Tal-e V su,-:•'iZo t'.- total coat for all-
five forcos.

; TABLE V

Ccst of Flight Crrw 'irsiihing
(In !.i.ll:,s of' Do]?.ar par Yetir)

*. 1i-sMsions Renlaco- Crew,'s Cost
Per Year mont p•,r Re- Per costL'•or. qnirod Craw •

SCa•,'ior-Basod A/C: 4ird Ce

VA 175 10 1750 0.3 $525
Defensivo A/C .. .. 560 0.075 42

Total Co$t
TNA--based Sesplano:

VA 210 1.0 2100 0.3 630
Total Cost

Overseas--..3sod Seaplane:
VA 21'75 10 1750 0.3 $525
Defonsive A/C .. ... 560 0.075 42

Total Cost

1A Lnnd-Based Bomber:
Bomber 210 10 2100 0.3 $ 630
Tanker 420 1.3 750 1.0 750Tote i Cost Y8

Overseas Land-Based Bciaber:

Bombar 175 10 1750 0.3 $525

-. .. •-ve A/C .. .. 5 .60 0.075 42
. . .: •.. . ,, t•


