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The following has been ·approved for answering queries: 

Governor Reagan suppor·ts federal backing of a loan to the 

" Lockheed Aircraft Corporation to enable·the company to manufacture 

and sell the 1011 "Tri-Star" airbus. 

The governor feels, however, that the loan guarantee should 

be conditioned upon the feasibility of producing the.plane at 

"" currently estimated costs, and without any significant delay beyond 

presently estimated delivery dates. 

He also feels that safeguards should be provided to make 

certain that the loan guarantee cannot be used in any way to L~prove 

Lockheed's competitive position over other aerospace firms in relation 

to other projects. 
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California Space Shuttle Task Force 

April 15, 1971 

ROBERT H. VOLK 
CHAIRMAN 

JAMES A. COOK 
EXECUTIVE DIRECTOR 

Attached is a tentative compilation of financial and contract 

implications for California of the Space Shuttle: 

Probable manufacturing income through short-

range of 1970's. 

Possible launch/retrieval base income as a 

follow-on economic leveler, 1970's, 80's 

and on. 

· Current status of major shuttle contracts. 

Composition of shuttle contractor "teams". 

·····-··•··-~•~A·•~..,.._."'' ,...,...o • "-""" ""'"'~ l="IGUEROASTREET• LOS ANGELES. CALIFORNIA 90017 •(213) 687·6305 
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YOU MAY FIND THIS TO BE A HANDY REFERENCE 

POTENTIAL CALIFORNIA INCOME FROM MANUFACTURING AND 
BASE OPERATIONS SPACE SHUTTLE 

SPACE SHUTTLE INITIAL EXPENDITURES 

$8.5 Billion likely RDT&E expenditures for booster and orbiter 
through 1972-1979 time period, peaking about 1975-1976. 
(Estimates as high as $9.6 Billion, as low as $6.4 Billion) 

$4 Billion of that probably for the orbiter. 

$3 Billion of the total RDT&E effort could probably be obtained 
by California prime and sub-contractors through either of 
the team efforts by North American Rockwell or McDonnell

"'bouglas; assuming assembly in California, flight test at 
Edwards AFB. 

$600,000 engine expenditures (Estimates as high as $1 Billion) 
1912-1979 time period. 

Almost entire expenditure could be obtained by California through 
the proposals of either Aerojet Liquid Rocket Corp. or Rocketdyne. 

BASE INITIAL AND CONTINUING OPERATIONS EXPENDITURES 

Base modification/construction 

$400 Million tentatively earmarked for investment in base 
construction. Effort currently to reduce that expenditure 
by utilizing existing facilities. Late 1973 into intial 
1977 time period. 

Nearly entire amount could be obtained for a Vandenberg/ 
Edwards combination minus existing applicable facilities. 

Flight operations 

$67.5 to $75 Million yearly in 1977-78 time period, rising to 
$270 Million - $300 Million, annually, in the 
early 1980's andthroughout decade. 

Payload costs provide additional income (Nearby preparation, 
assembly, repair, possibly manufacture) 

1970's base expenditures: approx. $650 Million plus payload. 
1980's base expenditures: almost $3 Billion plus payload, and 
on into l990's 

Nearly entire amount could be obtained for 
a Vandenberg/Edwards combination 

MANUFACTURING AND LAUNCH/RETRIEVAL BASE OPERATIONS 

For California: 

Manufacturing and base start-up could provide $4 Billion 
in the 1970's 

Base .operations could provide an economic leveler after 
manufacturing of $3 Billion per decade thereafter. 



PHASE A. 

PHASE B. 

STATUS OF SPACE SHUTTLE CONTRACTS 

Initial Space Shuttle studies 

Launch & vehicle reentry studies 

Amount: $450,000 each 
Time Jan 31 to Sept 30, 1969 

Who 
4' 

Convair Division, General Dynamics Corp. 
Lockheed Corp. 
North American Rockwell Corp. 
McDonnell-Douglas Corp. 

Additional Phase A. Alternate designs 

Who 
Lockheed 
Chrysler 
Grumman 

Amount 
$1 Million 
$1 Million 
$4 Million 

T-i m e 
June 30, '70 - May 31, '71 
June 30, '70 - May 31, '71 
July 6, '70 - June 6, '71 

(Research on facilities, logistics, advanced technology 
requirements. Ends with selection of single project concept.) 

Engine design, preliminary vehicle design. 

Amount: $6 Million each 
Time June 12, '70 - May 12, '71 

Who : Aerojet-General Corp., Div. of General Tire & 
Rubber 

Rocketdyne Division, North American Rockwell Corp. 
Pratt & Whitney Aircraft, Div. of United Aircraft 

Vehicle design studies 

Amount: $10.8 Million each 

Who 
McDonnell-Douglas Corp. 
North American Rockwell 

T i me 
June 19, '70 - May 19, '71 
June 30, '70 - May 31, '71 

Conclusion Phase B studies: NASA reopens competition for vehicle construction 
to other corporate teams. 

PHASE C. Contractors develop exact design specifications. 

PHASE D. Hardware is fabricated and tested. 



SPACE SHUTTLE, PHASE B CONTRACTOR "TEA.MS" 

Subject to possible reorganization and reallocation at conclusion 
of Phase B studies (June 1971) and selection of single vehicle construction 
team. 

McDONNELL-DOUGLAS TEAM 

McDonnell Douglas 
Space Systems Center 

t ,§ 

(St. Louis, Missouri) 
(Huntington Beach, Cal. however 
major mfg. work likely in St. 
Louis, Mo. and Michaud, La.) 

Martin Marietta Corp. (Baltimore, Maryland) 
Denver Division (Denver, Colorado) 
(possible follow-on to Titan work done in Colorado) 

TRW, Inc. 
Systems Group 

Raytheon Co. 

Sperry Rand Corp. 

Borden Div., United Aircraft Corp. 

Pan American 
Base operations 

~ (Cleveland, Ohio, & Los Angeles) 
(Redondo Beach, Ca.) 

(Lexington, Mass.) 

(Lexington, Mass.) 

{Norwalk, Conn.) 

(New York, N. Y.) 
(Coco Beach, Florida) 

Societe Nationale Industrielle Aerospatiale (France) 

Bawker-Siddeley-Aviation, Inc. 

ERNO-Raumfahrttechnig, GMBH 

NORTH AMERICAN TEAM 

Borth American Rockwell 
Space Division 

-Program & system integration 
-Orbiter development 

General Dynamics 
Convair Aerospace Division 

-Booster development 

(England) 

(Germany) 

(Pittsburgh, Penna.) 
(Downey, Cal. & Seal Beach, Cal.) 

(New York, N. Y.} 
(San Diego, Ca.,however, mfg. 
likely at Michaud, La.) 

:IBM (Gaithersburg, Maryland) 
~Data management, installation at site 
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NORTH AMERICAN TEAM (cont'd) 

Honeywell (Minneapolis, Minnesota) 
-Vehicle stabilization & control at site 

American Airlines (New York, N.Y. & Tulsa, Okla.) 
-Aircraft-type maintenance and operations at site 

British Aircraft Corp. 

Messerschmi tt., Boelkow & Blohm 

GRUMMAN-BOEING TEAM 

Grumman Aerospace Corp. 

-Systems manager 
-Orbiter 

Boeing 

-Booster 
-Operations 

Aerojet General 
-Cryogenic tankage 

Avco Systems Division 
-Thermal protection systems 

General Electric 
-Avionics 
-some protection materials work 

Northrop 
-Orbiter technology 

Eastern Airlines 
-Operations 
-Maintenance 

Avians Marcel Dassault 
-Thermal protection subsystems 
-Insulation subsystems 

Dornier 
-Subsystems technology 

(England) 

(Germany) 

(Bethpage, N.Y. & possibility 
of final assembly at Michaud, 

/Louisiana) 

(Seattle, Wash., however major 
mfg. work likely at Wichita, 
Kansas, and Michaud, La.) 

(El Monte, California) 
(Fullerton, California) 

(Wilmington, Mass.) 

(Schenectady, N.Y.) 
(Philadelphia, Pa.) 

(Los Angeles, Cal.) 
(Hawthorne, Cal. ) 

(New York , N • Y. ) 

(France) 

(Germany) 



SPACE SHUTTLE, PHASE B CONTRACTOR "TEAMS" 

ENGINE 

Pratt & Whitney Aircraft {Hartford, Conn. for turbo 
machinery) 

Florida Research & Development Center (West Palm Beach, Fla. for 
manufacture and assembly) 

Aerojet Liquid Rocket Corp. {Sacramento, Cal.) 

Rocketdyne, Nortn American Rockwell (Canoga Park, Cal.) 

PAGE 3 





•.Space Shutue's new era dictates different needs for space 
tau nches and. r.etrievals. ·At the outset of Ame.~ica's space age 
we were seeking both thrust and reliability. ·· en, Cape Ken-
nedy afforded the needed boost of an ea rd thrust near 
the. Equator and ocean-overflight as a pot al safety haven 
while we improved reliability. 

But, the Space Shuttle has different requirements. The Shuttle 
will have assured thrust-capability, a necessity for several 
azimuth. angles of launch, an emergency ability to abort safely 
and intact, an.d the intent of a glide or powered landing at a 
dry land base .. These abilities, and concurrent requirements, 
promptthe s.earch for an C\pplic:::able base-site in the cont.inen
tal United States. 



Choice of a launch-retrieval 
priority--rat~d. scale ra11ketl ~y. 
and weightecl. by value tq ()P .. · 
decision.eyaruated ()n th~t}~ 
fications to justify a tje9@gtj 

Strategically essential 
Demonstrated necessity 
Foreign a.voidance 
Favorably situated 

• Optimum climate 
E.xisting facilities 
Convenient fuel 
Airfield capability 

• Waterborne adaptable 
Accessible manufacturers 
As.cendlng impprtance 
EHrninates moth~bt;llling. 
Overwatertr~Jectory 
Dual usefl,llness ··• .. <\ . . . 
Pe.rtorma!)de •. auvantages 
$afety zoned .· ....... •... · · · ··· 
SparselyinhabH~d 
Casualty avoiding .. •. 
Di.spersing:sonic-bodm 

.. • Compf1tiblemating · 
Cost efficient 
Skilled "'manpower 

• Receptive economy 
• Aerospace compatibility 
• Manning capabilities 

Environment conscious. 
Cumulatively superior 



Reportedly, th.e 
space shots 
by, polar shOts observe th.e 
latitud.e as it rotates .below. 
Vandenberg. 

Retrograde shots achieve sun-synchronous orbit~ to view the 
Earth consistently in sunlight or d.ark. 133 of America's 136 
retrograde shots were fired fr.om Vandenberg. 

The lllajority<of .shots 
essential are made 
assµre our strat~giy 
gations. thereafter.·· 

Shots fr.om Vandenberg avoid flight over foreign territory dur
ing initial ascent For Space Shuttle, a California launch site 
also avoids the booster's return flight over .foreign territory. 

The problems of having dropped missile parts upon Cuba 
from Cape Kennedy, the threat of the Cuban missile crisis 
years later, and the national policy decision to avoid Cuban 
overflights underscore the shortcomings of Cape Kennedy for 
polar and some retrograde shots which comprise the bulk. of 
ourspace azimuth-angle needs. Space Shuttle shots to the 
sou.th from Cape Kennedy woul.d overfly Cuba and Panama; 
boo~ters would beyuln~rable returning over.Cuba.at a13,000-
fqotaltitude.Such apossibilitY: inducesthe likelihood of ex
ploitation of our foreign neighbors by our international com
petitors. 

Combined or separately, the two California sit.es are favorably 
situated, They facilitate strategi.c needs, offercoastal avail
ability or .inland isolation; semi-rural locale but nearby metro
politan requirements, southerly for thrust bt Equatorial-near" 
ness yet Western in weather advantages, and convenience to 
aerospace centers an.d supp lie.rs, 



Predictable vveather. and evenness of climate aid operations. 
California affords inland dese.rt dryness anda less pervasive 
coastal humidity tha.n that deteriorating Cape Kennedy f ~cili
ties. Minimum necessity for protectionfromvv~attier extremes 

favors operations. / .. · . .. , < ····• • • > ' '. • · .• • 

At Vandehberg t~.und~r~torms oqcurJ~~s than.i,'5('.fay~··~iY~ar, 
while. ttt.u11d~~.~torm~< at pape ••· Kl:)n.n~cii ~v.~rag~]5. ~npuci11y. 
Ughtn.i.9~1 activJtrq1N:hi9h/.i~' alrngst u.111<119~~;)~;.)(~(lcfenberg 
an.~•.•E;dW~r<:f~rR??~r:~i:fQO·gay~<1.yea;c;a!~~R~~~l1b~f!Ywhere 
lighfn.i pg.~tfl~~s.f?~tw~.i;ln .2JJ~~nd40)l[Tle~:-Wi~~l~{~§Cjuiire .. mi le 

.•. eacn.Y~~~,·········:·{ .. i.. > ... ·)·· / .............. · ...• ······•\ .. r~•;.•f·.~~ t.r.;.··.(:·•··· · 
·.The ll"lod~st.~m<!:~.tll>f t~y~t ~tVaryd~ryf)er~r;· · ·.•.•··.··~~~~r~.~ c?m~ 
k::~~~d~~tn;;~g;~t~K~Ppr9~pning··M~r1~~'1~ fw:~m.••.Pape 

.. ,, , , .. ·- "'· .. - . .. ~. ,,... ",','.~°'.<~:·::?:·~:.0·:;\.\'.~L/~~{~!~~·l'.;\:~t;::.'·'..':--.-< 

~R4i~~~i~~~~,~~~air1 ih~;+~f~~~.·~~¥1~~~~1~~itlerg 
· · · ·. TJ1(;l1pta.1rscft~;t.aur;19n.~1tes. gt wn1ch SOiawapt1v~:.;yvrtl} ar:.ange 

ten·• tltries tre.sj$ei qf .qape ·J<en11edy, .•the· \f ~n~~r1 ~~rs .. . base. 
coniprises·.1go~q~B acre$'•· traversed by/ 327'•.miles,gf rcr(;lds, 
d~tteq ~1th ~,.5()0 buH<:fingS'o-.1;~0() of .wh.ich relate to base 
opeyatiOll!), and ~114 rJ1iflio;nsquareJeet of which are qccupied 
by missile contractors; Van<::ienberg represents a constru.ction 
investment since 1957 bf .$2.4 billion. 

Vandenberg and Edwards admirably S'atisfy. the f,';ay~atJn site 
selection: "make maximum. use of existing ~(;loilitie$~{~/; ··•· · · 

The premier landing and testingfacil}W io.J#~ ·. 
at. Edwards insofar as e~tellsive~~ss,'Yi .· · · · · 
aoce~s and ~xiSti pg facU itie~i, p~v · 

· and ser~ed ~Y a11 a,uay;oftf~ll~~ · · · 
rc1fdr:ies, EdwarCI~ ri:laiqtai ·· · 
no~ses·. thf)·A~r?spap~ .ae, 

.. •• has c~:m.duote~>.rticket<t~~ 
~a.i1µf1 9Ff:JiQl}cf~~.11 ·· · 

·· m~ryt bttiJ&i~g~;; ~" 

······ ·c·x~2~;0: 

California already has both the natural gas network as well as 
plant facilities for converting natural gas t.o liquid hydrogen. 
California's liquid hydrogen plants can produce more than 
the 90 tons-per-day .the Shuttle will. require during its peak 
operation. CaHfornia has over three times the liquid hydrogen 
plant capacity of any other state. 

Within 150 miles of .either Vandenberg or Edwards, plants can 
supply by .tank truck more than adequate fuel for the Shuttle's 
initial years. 

By c"2ntrast, the Cape Kennedy .site requires a 740~mile haul 
by truck or train for.most of the liquid hydrogen consumed. 
One study concluded: the costly alternative is to dismant.le 
one. of c.alifornia.~s plants arid reconstruct it i.n Florida, 

A.California site alsornakes unnecessary angthe.r alternative, 
that otari irternationatagreement.for; <:;onverting. crude ·oil to 
1.iquid hY,c!rogen in cin9tt1er country for shipme11t to Anierica, 
thereby avoiding AmericC1n ir1lpqrt duties on crud~ oiL·· 



' ',_~·;'. !, .,_;.' 

A1~~,4~~P~1~:0<eit((: 1,''jc,{'~0~,]~J{/4;~{ 
Vandery?~m·~~Ml~lct .. ~ciJ?ins.~.H~€l'~;$q[1Hl€l·1~u~ch.gomp.tex. 
A(fequacyis/cieJ!).9p~trC{t~(;ll:>y.·ji~y.~~·f9rJf<;tl~H;@.<~Y·9.ornrner-. 
eia.1 pit6t~. f>:t .• !4?·'.(li.r¢:~~1r ~~hi~ti>,~P;Pr9{(~rn:at~.tg~ ~09ste r .·in 
siz~'.·.·sxt~nt?ly~\·f:l~ft~nc1~µrr~9p~.~;.t~~·~~rt~1xrn~kln9 ... e~pan--
s i onofJts.s,oe~ f~~f??r?Ven.i.rn~.to. ·~chi~v€l····· :§:·/···· ••··• 
E,dwarosi~ (ln~.on~~··r-J~tion's largestl~n(iing.an~(l§. A15,ooo
foot. concretE) f°:t1\/Vff adJojns,the, · 44 squ.~r~ mUe sun"'.h.ard
en~d~ wind-~moothed RogE:)rs Ory La~e. l ~ tu.rn, Boge rs con
nects with 27. sqµ are .miles of .Rosamond Dry Lake bE)ci; Seven 
natural runways criss-cross the 11-mile .length of Rogers Dry 
Lake. The supportive. strength of these dry lake beds. is equiv
alent to a three-foot thickness of concrete and can support 
up to 250 pounds per square inch. 

The .largest and heaviest of the 
Three billion dollars worth .of 
1946 from loss of 

Coastal accesslbflity makes Vandenberg convi9nient by boat 
or barge to all t.he Pacific aerospace ports fr Seattle to San 
Diego and to. shipments from the Gulf Coas 

A sheltered lagoon exists on Vandenberg' -mile coastline 
within a short distance of the intended S le site. Limited 
dredging could prepare this convenient n . ural port to re
ceive Shuttle barge shipments. Reportedly, the sand bottom 
is coarser and less subject to silting and wave action than the 
Cape Kennedy barge channel. 

Over a decade of logistics experience has been perfected at 
Vandenberg in missile and aerospace shipments by plane, 
truck,· and rail. Shuttle·shipments can.·adapt this ·knowledge 
in the handling of large and awkward components. 



Convenience to manufacture and assembly is a cost~efficiency 
criterion in selecting a base site. 

Virtually every manufacturer earmarked as a likely partici
pant, including payload and servicing contractors, has a 
major installation in the nearby California and Pacific Coast 
aerospace complex. Most are located wit.hin an easy drive of 
Vandenberg or Edwards, making shipment less time-consum
ing, servicing convenient, and reducing the .costs for rotation 
of personnel. 

All major aircraft builders use Edwards for test purposes; 
most of those engaged in today;s mi$sil~.harclvvare business 
maintain personnel· and service facilitie.$ at Vano~riberg. 

Cost savings occur when our space program can avoid incur
ring the. relatively unproductive expense of moth-balling and 
the follow'-on reactivation expenses .. 

Facilities at Vandenberg and Edwards will continue to be used 
in a regular schedule of operations and the expense of moth
balling while awaiting the Shuttle era can be avoided. Further
more, construction at Vandenberg and Edwa.rds .could be 
scheduled when timely and. feasible rather than being initiated 
in the near-future .as a means to stretch-out, prolong, and 
maintain an otherwise declining level of activity. 

... •... Vanden.berg's bay-window on the. Pacific scans 210° of ocean 
· front.from 120° to 3.300. 

L{<The oyerwhelmifig.preporrderance of our curr.ent sp~ce shots, 
··<.•···. bpth pplar and retrpgrade, capitalize onJhe.se . overw.a~er tra'-

.r jectoriestrorn Van9ef)i9~rg .• • > .·· ...... · .. · • · ..... · . ·.·.·• .· .. ·. 
;·.\ The.refore, .. if a11 ~>Ve:rWat~rtr~je~toryi~ adv(lntag~ou~.du.dng· 

{. th,ei ShuttJe'$ develqpment as •. ~e.11 as· for frequently used 
~ •.. ·• •. •.•·.·••azimU:th.angl~s. >; Yet· .. ·parci 11.e,li rig retayvel)'11earby·. ef)1erge,ncy 
. ;·?(a .. lternate. landir;ig S,.i.tes ir1 ~heco?Hf1ental Uniteq States.with"' 
· ·· .. out requiring. foreign landing rights:. :Vandeflberg's .location 

combin@s these f~vorable factors. 



Both services, NASA and Defense, can and do perform mis
sions at Vandenberg. C-onversely, Cape Kennedy has a c:Umin
ishing usefulness for defense missions, primarily including 
the peaceful yet prudent observational flights. 

Cost-conscious site selection urges the choice of a single 
California· 1ocation suitable for both services rather than the 
luxury of two, new, separate Shuttle bases created simultane
ously for each of two services. 

. . 
\ -, ,\_,.,:; 

Dog-leg. marieuversto .attain .oi-bits areJ~o~t!~)J~.fuel-Weight 
so1.1therly and pqtar orp irs. lac;ktt1~··.e~$t!Vtl;ar~e~r,t~r9t§!tion for 
adped· t.brµst. ]"tierefore; qog-legrna~!?~\le~·~··;~teJe,~~t?esir
abte. in. acryi.eving s.ughi Or;~its~·.'rr•·.·~.Yat1.1~tJ!'lgif$it~;Jr~de-o~fs, 
(;alifornla•loG,ations. reqµir~··.9~•apg';l.~g)JJ.~tj~,ux~r$for ·.south
erly orbits as.dqes CapeKermedy~ · · · ·· ·· · · · 

Higher.elevations,.su'ch a~~Ed~a~dW~~O'?t~~J .• ~f~v~tiOn,con
sume. less tue.lto.exit the· drag oVe;artO,l:S ~fQjpspbere a~d 
cou Id· accommodate an additional. 2~309. p.ou:ni:f PflY'6:a.d. Ecj
w.ards qualifies .if high elevation .inla!'ld launC:lf~jte~ ~re pre-
ferred over coastal locations. ·· .··· · · · · · 

Edwards encompasses 300,000 acres; Van nberg 100,000. 
This provides an important buffer margin of fety.The nearly 
vertically rising Shuttle will have reached 001000-foot ele-
vation before traversing 20 miles on the . und. Although 
eng.ineered for intact. abort, a catastrop '-prone critical 
penod could occur during the i.nitial rise prior to separation 
before sufficient altitude is reached for guided landing. 

In th.is interim, a margin of safety is assured for the .off-base 
populace if debris falls Within the perimeter of a large Jand
area base'. Narrow or Hmited-area base sites. cannot offer thi~ 
safety~zone afforded by .Vandenberg and Edwards, two of 
America's largest.bases in.grotlf)darea. · 



Sparse.Sy "'"''"'"'"'"'"1 
Vandenberg and Edwards combine a unique feature: sparsely 
settled; tow-population density nearby, yet easy accessibility 
to the cosmopolitan advantages of major metropolitan cen
ters; 

Both satisfy a preference specified by one study: low-popula
tion density for the initial 100-mile downrange along the mos.t 
likely used azimuth angles. 

The desert immediately surrounding Edwards is one of 
America's least populated areas; .Vandenberg is in the. heart 
of a sparsely-setUed, primarily rural area .. Likely eastward 
Shuttle corridors pass aver lightly inhabited natipnal forests 
and· desE)rt. terrain. 

Edwards andVandenberg claim at least s~wen factors t.hat aid 
in. minimizing casualty possibilities: 

1. exter:islveand prot{lctive 
2. availab.le down~range Nwrirtnr<> 

3: overwater corridors ".;,.,·,,r1•f1 

Orbiter sonic boo111s can be dis~ersed on return over the 
Pacific Ocean for all \f andenberg .ea~tward launches; south
erly laumches can,;,disperse orbiter sonic boom off. the. Pacific 
Coa.st by me;;ms ot.a dog~leg return glide angle. This offshore 
dispersal.of. orbiter sonic boom is achievable .by practically 
noothepcandidate site.without the costly E!ttablishment of 
alternat.1ve landing· sites developed solely ti" that.purpose. 

~i6~:';~ii';;e':~':r~:1~0s~~~';{~;:i~ f~!f r~·,~~~~:~i~~;~~ 
sound effects.havelong be.en·is9.t~ted.frolll thep.ublic ... 

Booster fligf'lts sou.th from Vandenberg disperse their sonic 
booms ave~ the Pacific; eastward booster flights effect booms 
larg.ely withiry the (::dwards test range, natiorial forest or south
west desert country. 

'. U~lll<e some othercandidate sites, California launched Shut
tJt;is V(ill svbJeqt ·no ·other int.emational n~ighborto .. our sonic 
booms. · · · · · · · · · · · · · · ·· 



Most engineering stu.dies tendto prefer hori.zontal roll-.out of 
the booster and orbiter with mating at the launch pad, if not 
in advance. 

Some. studies advocate lifting booster and orbiter, at the pad, 
by strong-back and. mate at that time~ 

Cape Kennedy's vertical Vehicle Assembly Building imposes 
an obligation ttiereto examine at length the possibility of ver
tical .. matingand.craw1.er'-tran9porterroll-:out 

Neither California site, yanpenberg or E,dWarc!s~. i.mpose the 
obligafion•cof. d9:vl~ing •engjne;E)ri.ngiJept)nigu~sor •. m()difica
t.ion~ .• of the Sb.uttle~.to. ,satisfy ·ext~l')Si\l.f.'. exl.sUi:igstructures. 
Either.method, b?~izontalot;v~rtic~I, I~ the~~P:X aqaptable to 
the·.·calif orni;;i, ~i~e~,·vvllipJ:l~v~r r13pr'9:~ents prl9r;lties ot · prac
tical engfneer;iQg an<:t pf:~~~rre<:I (Jesign•tof:Otblter and booster. 

An array of inherentVandenberg and Edwards advantages 
contribute t9 efHcienc,y Glnc! the minimizing of cost, both in 
initiating as well as.long term operating of a Shuttle base. 

• Strategic needi$~at.isfiec!~i~hout assuming costs of duplication to 
actiiev.e th.;;jtQapabi!i~ye.ls€lwhere 

• Tes.t dev.elopr)l'entfacillties at Edwards could cost-effectively translate 
inter retrieval base opera.tions ·serving· Vandenberg 

• fa~orable,climi;tte bas costadvantages 
•. E:xisting faqilitles,mlnirnize .new construction costs 
• The expepseqfad(jitfqnal natural gas network system is not needed 
• NearbyJiquid hydrogen and oxygen plants reduce new plant expense 
• Existing airfields make construction minimal · 
• Coeistal accessibility reduces costs of accommodating larger components 
•.Near~Y manufacturers diminish several expenses of accommodation. 
• Vandenberg'scontinuing operation minimizes otherwise costlier 

stretch-out elsewhere 
• Moth-balling expen~Htures are unnecessary 
• Manning facilities may reduce new constrµction costs 
• Competitively available manpower indicates cost efficiencies 

An estimated $287 million is required fo convert Cape Ken
nedy to Shuttle use, not including correspofldingly higher 
costs of operation; Yett.his site would not be universally use,.. 
ful for the Shuttle. On the other hand, tpat figure. represents 
about two·thirds. of th~ cost for convertin~ California sites .to 
more widely useful Stiuttle mission.s where many operational 
costs would be less expensive. 

Numerically, the tIDtal of California's experienced aerospace 
manpower is over twice that. of nearly alt o • er major site
contenc:Hng states con:ibined; 

In 'duration, California's aerospace manpo 
frequently two generations io depth and of 
cades in length. 

experience is 
•over three de-

The s.izeof .thE)WOrking populace, 71/2 %. to 8% of which are 
now unemployed ... the major.ity being aerospace, among 
which 14°/o are unemployed.:. indicates a larger total unem· 
ployed.aerospace populace than any other state or combin.a
tion thereof. 

For Shuttle base staffiqg this implies: 
1: .cost aclva:ntage of competitive availability .. 
2: Manyapp]icants peropening•th!'Jreby rnaking~elE)Ctiorl for qualit.y.more.like[y 
3. A work .force .. alrei:idyresiding in ~n.area of predeterm,in13d prE:)ferenc~ . · 
4 .. Less necessity for co.stly inducements to relocate <itisoli:ite,d lqcafions 
5. Unlikely need for extensive education td upgrade the work force.·. 

" ' . ,,•' . ,>' ·', ' '. ,' )' . ' ''. - _, ' " - - _, 



California's. extensive and highly diversified. economy could 
absorb the infusion of Shuttle-related activity without shock 
of dislocation. On the contrary, even the placement of nearly 
all Shuttle-related w.ork in California would not equal or off
set the larger Joss of aerospace work which California has 
suffered in recent years. 

Unlike isolt;it~d or rural Shuttle base candidate sites in qther 
states, a study <:;oncludedJhat location of the Shuttle base at 
Vandenberg would cinlY: moderat~ly affect the• nearby local 
economy by rnainti::tining the s~me niodest rate of growth ex
perienced du ring jhe·pas1: ten pr fifteen years. 

Californfa'sgross nationarproductiseqliivalenf·.to·that of the 
world's seventh farQest nation, ranki.ngin l?f:tvveE:ln thatof the 
United Kingdpm and.Italy.The s9?pe ot.Qalif?rni~;s economy, 
the size of pqp1.1tace anq ar.ea;.m~k~ It '.e9lliyate1:1tto a· major 
American.· region .than the)imited an(j.9onv~ntional•·.interpre-
tatlon of a .state. ·· · · 

Historicalfy,.CaH.fornia is aq accuS,tq.rneg ~artner in thedeveJ;. 
opment of flight. Californians ar~ .• €lt.tu1i,ed to •. aet()Flpace ac
tivay, accep.t.J.t asn<:!t(lralJo.111oqern!Jf~,are <:igr~eable.to its. 
presence,··.•industry.is ,gtt~l:)e~fff its.~~quJr~rnents .• ··.·•.~nd the 

.economy isconsc,iqp~ ?t}s ~rn2;1lcjr~ ·•.·•·•·•·.•• · : , •.••... •·.····• 
calif.()rnia's.1~ve1 .• ot pnclersfa~.qfog an~/sof.Jti~li?trsattori a.bout 
aerospace •.makes it an a~~~8tif1Q.'.~.~Yir(i.~ rjlel}t~p(the· e.stab~ 
lisllment of. aShllttlEFbase~. . · .· ·· · · · · ·· · · · 

'' '--:").)~:,:,'<·::·(;/·: 

q~p~!iitl~'.> >••• .•. · .. ·· •....• 
The M~IJ!"led.(:)rl:>;lting LapQratpry with ·its allie.d training, 
launch,tiOf.!$lr19.~0cfs~rvicJng•fadfities·.exists at·.vandenberg. 
The.b~~ery~~~e~ry,l;)rouQhit()thethreshold of manned space 
f!Jg.nt·~~'aitfotw.rl;ll1~~~jungtto.its unmanned capa6ilities. This 
i'eadi.hes '.pha~e in1t:> Shllttle use. 

.h~(·'' "·c•~.~~~~·;~~te)'l~ive'~xp~rience at studying .. and· adapting 
'· , .. ··.· ......... · ..... )El~JS'Qt~ijl~n '.fo the .. capabilities of advanced aircraft. 

.. ····•::r:'.f3pt~ 1i:irfo$·q(:luld easUyserve Shut.ti.e's manned requirements. 
. ,'·».':'._'\::,~<-·_::·.'.\.<·<:"'(,':?:< ·· .. : 

.. ~Jt&~n~~nlconscious 
AIJ sit:'tandidates should be studied for their likely effect on 
man and nature, their respect for land use, their impingement 
upon other needs, and.their effect on natural terrain. 

Vandenberg has witnessed several generations of use, yet has 
maintai.ned a pleasant accom.modation with nature, preserva
tion of most of the natural terrain and phenomenon, and h.as 
had a minimum of unsSghtly nearby. commercialexp!oitation. 
Local resid.ents are aware of continuing this responsibility 
toward the total· environment. 

Edwards, a highly isolated location vvitb very. little plant .and 
animal life, has nevertheless made only the slightest altera
tion. on the vastness. aQd stark outline of the California desert. 
Shuttle activity at"'Edwards is unlikely to induce any .appre
ciabJechange in tne environment. Ed.Wards' vast site,on the 
9tti~r .~a.n.d. 1 offers an opportunity to continue ·reservation of 
tf:ris Llnique segment of American terrain. 



In total, the reasons for CaliforniaShutt/fJ~site suita
bility are numerous. In. importance of contribution 
toward satisfying Shuttle needs, the. reasons are in
fluential; In necessity, the reasons.arelogJcaL 

The foregoing has scanned themore.obVious quali
ficatio.ns. Eac~. Is .. worthy.ofigreater investigation. 
Each will revea/a.n in,crea~/tjg Tlf.!rnber of.justifica
tions for esta.b(ishrnen.t~of a. ~fJl!}.(/eilJase in •. Cali
fornia; Justif ipatigns lfllbiph.·ydf11.Pa(~:!EfV9fEJ.bly with 
other candidates, Jy~tifica{i9f1~W/Jfcfj qurnulatively 
endorse Califorpia, a:rrrj lt!~~(flOatjon~ .Which .•. con~ 
tirwe an ... alrea.c!Y es.t~~l{§/;le~ irnP,flrtP.oce of· Cali-. 
fornil! ~ites tor space fl:rfc/S;~vors.) ·· · · · · · · 

445 South Figueroa $treet 

Los Angeles, California 90017 

{213).$87-63QS 


