


Simultaneously with each phase of SATURN der,gn, rtudirm vrrc made 

t o  determine the moat prast.ica1 procedt*rer for shippin8 rad recwarin$ . 

the SATURN Booster. There procadurer are,  i n  effect ,  n w  ertrbl i rbed 

and the required equipment and f a c i l i t i e r  a r c  being procured a r  r c b d u l d .  

The purport of t h i r  report i r  t o  yrcrene the #hipping &ad recwaty 

procedures for  the SATURN noomter a8 ertablirhed by the  p r r t i c fp r t i n8  

Branches and Labordtoric.e. 
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Considerable e f f o r t  han he ta  expended on the  icdividual. pherds of 
r.,te SATURN Boaater shipment and recovery operatioda. P h l t ( l n e o . c . ~ l ( ~ )  
e f f a i c s  were d i rec ted tovsrd obtaintyq equipmcltrt and f a c i l i t i e s  required 
for  carh operation.' Procedures hava been er tnblf rhad f o r  t h e  lajay p h ~ q e a  
of water recovery. Procurement o f  equipment and f a c f l i t i e r  t o  e f f e c t  
rhipmrnt from MFC tc  AMR ha8 been programred. 

The repor t  dercr iber  tha  i r  dividual  opsrations - preservr t ios ,  @hip* 
meat ,  recoverv and re tu rn  rh'pment. Each phar8 of the re  operations I S  

out l ined preaenttng procedures, f a c i l i t i e s ,  tquipnisnt and other  p e r t i a m t  
informat ion. 

SATURN Boartcr r h i p e n t  is detnl led  from f i n a l  checkout a t  SA&B 
Laboratory t o  a r r i v a l  a t  AMR. SATUIW Boorter r e c w e v  includes a l l  tho 
principle phaaes s f  o p a r a t i o ~ ~  from water impact u n t i l  r e tu rn  rhipllant 
t o  Redatone Arsenal. 

The i n f o r m a t i o ~  contai-iad within t h i s  repor t  is  baaed on ttu81.r 
wade a s  rcct~rmended i n  Repott IOr, D W i  5-59, "~~ (fUI10 V) Watar 
Reccvcry P c a a i b i l i t y  Study". 



Thc ~ V O  p r i n c i p a l  t op i ca  presen ted  w l th in  t h i s  discussior .  o r e ,  p r e -  
e e rva t i on ,  chipirant of t h e  Booster from RSA t o  CCPffA and recovery,  l n -  
cludi-ng r e t u r n  shipment t o  RSA. h l though many phaoen of each t o p i c  arc! 
s imi lnr ,  each w i l l  he consiJn:ed s e p a r a t e l y  i n  t h e  fo l lowing  d:irncu~eialr. 

SECTION 1. SATURN BOOSTER PRESERVATION AhT SH IP>!F,F,;?T : 

A. Prese rva t i on :  

A prc sc rva t i on  SyStCIiI has  been d e v e l o ~ e d  f v r  r t a ,  SATURN Boaster  
t o  prevent  i n t e r n a l  co r ro s ion  and d e t e r i o r a t i o n  a f t e r  f ~ b r i c a t i o n  and 
f i n a l  checkout is completed. This  system trill  provide g r o t e c t i o r  from 
t h e  e a v i r o c m ~ n t s l  elements and phys:rol p ro t ec t i on  t o  t h e  e x t e n t  r b a t  
excessive d i f f e r e n t i a l  p r e s su re s  w i : l  he  s l imina ted  upon tho  con t a ine r  
s k i n  due t o  tem2era tu te  and barometr ic  p r e s su re  changes du r ing  s h i p r e n t .  
Phys ica l  p r o t e c t i o n  w j l l  b e  accomplished bv p r e f e r e n t i a l  hand l ing  of  t h e  
t . ranuporter  and Booster .  The appl ied  p r e se rva t i on  system was designed 
t o  asnure  d c l i v e r y  of  t h e  m i s s i l e  t o  ANR i n  t h e  eame s t a t e  a s  when t h e  
a y s t m  is i n s t a l l e d .  

S ince  t k c  con t a ine r  s t r u c t u r e s  of t h e  m j s s i l e  cnnnot 1.4thetand 
t he  e rbe rna l  p r e s su re s  t h a t  m y  be encountered dur:,ng shipment due t o  
t e n p e r a t u r t  and baromcitric p r e s su re  chang2s withe-11 c a w i n g  p o s s i b l e  
damage, t h e  SFTUX! miss : l e  r e q u i r e s  same type o f  e r l~ l a l i z ing  or ven t ing  
dev i ce .  This  r equ i r ed  ven t ing  is t o  be accontplishcrl with a  small  Jcrlie* 
c a t o r  b r e a t h e r  (See F igure  i ,  Dera i l  A) whict,, bc s ide s  reducing d i f f e r -  
e n t ~ ~ !  pressu:.c7s, a l s o  has  t h e  f u t ~ c i i c n s  of main ta in ing  a  non-corrosive 
atmosphere (33  t o  GO pe r  cen t  r e l a t i v e  burcidity) nud f i l t e r s  t h e  e n t e r -  
i n g  a i r  (Removes d.lst  and any foreier l  ma t t e r ) .  

Thz d e s i c c a t o r  b r ea the l a  (Two r equ i r ed )  rill be i n s t e l l . ed  on tl:e 
LOX Corrtalner N r .  1 manhole and t h e  Fuel Cont~fne!: N r .  1 rnanho1.c a f t e r  
f i m l  checkout acd purging p r i o r  t o  ~ h i p m e n t .  P r i o r  t o  i n s t a l l i n g  the 
d e s i c c a t o r  b r ea the r s ,  t h e  m i s s i l e  t anks  w i l l  be purged with d r y  o r  
n i t r o g e ~ .  TI-s r ~ b u l a r  ncnholc cover  t h a t  i s  removed w i l l  bc wcka,qed 
and shipped s apa ra  e l y  if they  cannot be sc red t o  t h e  m!.ssllc 1rit:hout 
caus ing  any Cnmags. These manhnle covcra w i , l  ~ g e i n  be i n s t a l l e d  witen 
t h e  d e s i c c a t o r  b r c a t h ~ r s  a re  rcnoved st AblR. 

P r o t e c t i v z  f o r m - f i t t i n k  endcovers w i l l  be  i n s t a l l e d  on tk.e h r -  
ward and sf& shrouds of t h e  Eocs te r  assemhly t c  he lp  een l  a g a i n s t  mois- 
tu1-2, d u s t  snd c t h e r  a i r  contaminates .  TF,ey w i l l  be f a b r i c a t e d  fcom 
e i t h e r  a  nylon vfnyl  a r  necpren- coated nyloc m a t e r i a l .  For eaee of  
i n a t a l l a t i o n ,  t h e  forward and a f t  endcovers w i l l  be :caposed of t h r e e  
and four  s e c t i o n s  r eupec t i ve ly  which can be joined t -? .ether  wi th  e l i d e  
f a s t s n e r s .  Access can be oh ta ined  t o  t h e  t a i l  and Lrd s t a g e  adapter  
necr ions  through provided openings wi thout  removing t!-~e endcovere. 
Humility i n d i c a t o r s  w i l l  be i n s t a l l e d  i n  t h e  endcovers.  Desiccant  s t a t i c  
cha rg?s  (See Figure  1, D e t a i l  B) v i l l  be placed w i th in  t h e  con1;artments 





at31:d by t h i ~ ~  endcovere. Thie w i l l  d e ? i e t  i n  prevent ing  accumulation 
of moiature w i th in  t hese  a r ea s  ar,d lower t h e  r e l a t i v e  bwnidity t o  a none6 
co r roe ive  a t ~ o s p h e r e .  A l i g h t  t a r p a u l i n  *;:I1 b.2 a v a i l a b l e  t o r  u.ie i n  
adverse  .wea:Y.iz condi t ions  (-b!~, s l e e t ,  snow, e t c . )  t o  be  treea i n  con- 
jurict ion wi th  tbe form-f i t t : ing  endcovers t a  p r o t e c t  t h e  aLea (Contnlaer 
sect icm) behwccn t h e  en& Je r s ,  

The above prescr-rat ion pracedtlrts wi 11 be  adequate t o  p r o t e c t  
t h b  m i ~ s i l e  Jur.ir?g r s a d  mover,ects. When the m i s s i l e  is posf t icned  on 
the barge f o r  :he waecr transpcr' :  phase c r  fo r  extcrdcd s torage ,  addi-  
t i o n a l  p r e r t r v a t i o z  equipment i s  needcd t o  m a i n t t i ~  -, 30 t o  40 per  cen t  
r t ? a k i v e  h m i d ? t y  w i th in  t he  LOX a:td f u e l  syetcms. This equ ip l en t  c m -  
e i s t a  sf two f l 3 o r  . t tsiccaCor btes:hers bilich a r e  poe2tior.od rnd  secured 
t o  t h z  bargs  desk e l a n 3  s i d e  t 5 e  m i s e i : ~  and a r c  comec ted  i n  s e r i e a  t o  
the t w : ~  br+.s:h.;:e a l r eady  1 n s t a l ; e t  cn t h e  LOX a:xl ?ue l  ma:.holer. A 
f l e x i b l e  hoe: w i l l  be used t o  conr-ect the  mies i l e  war-hole b rea the r s  t o  
t h e  f l o o r  t r e a t t e r e .  A p o r t a b l e  a i r  Ce5ydrator w i l l  b e  uerd t o  r e a c t i v a t e  
the d e a i c c r ~ t  i n  the b.=eathz?rs i f  n n c ~ e e a r j - .   ale^, t h e  des i ccan t  a t a t i c  
cbar&?s may r e q u i r e  r e p l a c i n s  sits s.>a;tivatrJ chargrs .  This  can b e  de- 
tarmincd by t h e  humidity i n d i c a t a r s  i c s t o l l e C  in t h e  brea there  and end-  
cover#. 

!J;sn completion of the  b a t c r  transpc:*t phase, t h e  f l o o r  b r e a t h e r r  
are d i s c c r r t c t e d  snd r e r a i r .  : ~ t t h  tCe barge. A I t e r  checking t h a  humidity 
i n d i ~ ~ c c r s  aaJ c h a n ~ i n g  desiccs- :  i f  neceosary, the missile i e  randy f o r  
rac.~vel  f r l r  :hr ba-gt: (132 cc.ct.inuee by roaJ t o  ,$MR. A t  AKR, ttce r e -  
mniclng p r e s e x v a t i ~ n  .ma te r i a l s  are :: mOVeG, 

It is eatiimste-d rk-el zre 3cy w i l l  E? a x f f i c i e n t  time t o  com- 
p l e t e  t h t  SATUk; Bt:st"r p = c s ~ ~ s : i c ? .  

B. R ~ a d  Transpo:%tin= - PA&R Lab 2: SATURN Dock: 

Ir. o r d r r  t o  n ~ g c t i s l e  SF-e e1gb.h.t t?'il*ss of a x f a t i n g  Arsenal roads  
fran $A&R Lab LG t h z  SATURN dock e i 2 e  ail6 e h ~  app~:~xirnatc'-: 1% miles  o f  
Ca;a Csas i ?za l  sad,  a t rdnspor t e r  i e  pr fZe3. l 'h is  t r a - l rpo r t e r  i s  
de?i::.ei i n  FLwr?  2 and d c s r r i b r d  b r i e f l ,  be la+ .  

T%e use  cf the  i c % ~ r d  ard e f t  assr irbly j i g s  a s  t h e  main sup- 
per: l c r  ;h* trer.uporter ar.**era t h e  o p c r a ~ i x , a l  need f o r  arr aes.en.bly 

a:. env locat io, i ,  The f c m a r d  a23 aEL assembly r i n g s  provide f o r  
!-eLt?ra: zc'alion dur i3g  the  i n i t l a l  a s u m b l y  ~f the  ir ,dividuol  tanka t o  
t h e  c l ? ~ e t e r .  To prevent excess ive  to:aiunal E?rc?t from be ing  t r a n s -  
r , i t t cd  t c  the m i s s i l e  dur ing  t r a 2 a p o r t a t i o ~ ,  it w r l  d tc ided  en use t h i r  
ro t s r io r?  a L i l i t y .  Truss mmbers which join the  .t..rward and a f t  aeseably  
j i g 3  co~plc:c t h e  s t r u c t u r a l  frame of tk.e tranap>r",r, ?.he d o l l y  assem- 
bliezr a r e  s t : a ~ I ~ e d  t o  the nsee .~bly  j i g s  t o  provide the f i n a l  mob i l i t y  
r s q u i s m ~ n t s  of t he  t rans t t r tc .7 .  





i n  3rc1er t o  mcct t he  ~rhci t loads cis cs tob l i shed ,  t h e  d o l l y  
assemolj.es z c ~ : ~ s i s t  of two i d e c t l c d  u n i t s ,  eac1; having a  walkinn, beam 
supported by tandem a i r c r a f t  t i r e s .  I n  a l l ,  e i gh t  t ~ h e c l s  a r e  usel! w i th  
t i r e  p r e s su re s  n3 g r e a t e r  than  90 p s i  baing r equ i r ed .  A s t e e r i n g  pa-el 
c o n t r o l  and d r i v e r  o r e  r equ i r ed  f o r  csch s e t  of 3021ies.  This  provides 
t h ?  c a p a b i l i t y  of independent s t e e r i n g  and braking,  S t e e r i n g  cornrands 
a r e  g i v m  tbrough iir,tp.r-comu,~. - a t i o n  head . e t s  worn by t he  d- ivers .  

I'hc tov  i s  made by a  draw ba r  connect ing t h e  forward d o l l y  
assembly and t h e  FI-26 t r a c t o r  (See F igure  3). During road moveme~ts ,  
t h e  o p e ~ d  of tow i s  kep t  a t  a  maximum of 5 mi les  per  hour. Although t h e  
t r a n s p o r t e r  ha s  c a p a b i l i t i e s  of h ighe r  speeds, such speeds a r e  unwar*anted. 

There is no s u i t a b l e  s t o r a g e  a v a i l a b l e  f o r  t h e  SA'rURlV a o o s ; . ~ t  
a t  t h e  dock s j t e  o t h e r  than  t h e  SATURN barge. T t  is :hert?iore impera t ive  
t h a t  a l l  p o s s i b l e  barge  load ing  p repa , r~ t i . ons  be completed p r i o r  t o  nove- 
ment from SATR Lab. 

Up33 c c t i f i c a t i o n  t h a t  a l l  p r epa ra t i ons  a r e  complete, roe6  t r r n o -  
p r ' r t a t i on  of t he  SATUM Boostel- w i l l  commence a long  t h e  s e l e c t e d  r o u t e  
from SA6R Lakt t o  the SATURV dock s i t e .  A l l  t r a f f i c  a long  t h l s  r o u t e  w i l l  
be c o n t r o l l e d  dur ing  t h e  move t:, i n s u r e  prompt a n d . s a f e  de l i ve ry .  It is 
e s t i n a t e d  t h a t  a  crew of e i g h t  can c e g o t i a t e  t h e  e i g h t  m i l e  r o u t e  w i th tn  
two hours  . 

C. Barge Loading: 

To complete t h e  t r a n s p ~ r t a t i o n  syFtem b~:twcen t h e  road rtetwork 
and waterways, a doc% f a c i l i t y  i s  necessary both rt kedstone Arsenal  and 
C s p ~  Cancvernl.  A r s l l - o n t r o l l - o f f  ccn:ept evolved a s  t h e  most f e a s i b l e  
system t o  provide  t h i e  rcquiremcnt.  A barge  load ing  f a c i l i t y  i s  t o  b e  
b u i l t  which w i l l  e f f e c t  t h e  load  t o  barge  mdvement (5 .e  Figure  4 ) .  
Since  t h e  Teanessee River l e v e l  ha3 a  se:~scntjL f t u c t u a t i o n  and a v a r i a b l e  
current. ,  a  dredge s l i p  i s  t o  b e  prcvided a t  Reds'r61ne. The barge  w i l l  he 
capable  of kz ing  b a l l a s t e d  by e i t h e r  end t o  augrnent t h e  v a r i a t i o n  i n  
rf..*er l r>ve l .  In  t h i s  way, a  r i v e r  he igh t  f l u c t v ~ t i o n  a £  84 f e e t  can be 
nccanmdatd .  The s i t u a t i o n  a t  the  Cape i s  much s i ~ ~ p l i f i e d ,  ainc t h e  
w , ~ '  c.r l e v e l  is s t a h l e  s i t h in  s i x  jnchee, wi th  F c t i c a l l y  no current. .  
The dock f a c i l i t y  a t  t h e  Cape w i l l  b t  s i m i l c r  w i th  th:? except ion  t h a t  a  
s l i p  w i l l  no t  be requi red .  

P r i o r  t o  a r r i v a l  of :he Booster a t  t h e  RSA dock s i t e ,  t h e  barge  
w l S l  be  s e c u r c l y  t i e d  i n t o  l o t d i n g  pos i t i on .  Also, Lhe s t e e l  ramps which 
s p n  from dock t o  barge  w i l l  be s e t  i n t o  placi: and o t h e r  necesnary ioad-  
:ng p r e p a r a t i o a s  w i l l  b e  made. 

Upon a r r i v a l  o f  t h e  boos te r  a t  t h e  RSA dock s l t c ,  t h e  M-26 
t r a c t c r  .nil1 be disconnected and removed from t h e  immr:dia':c a r e a  (See 
F igure  4 ) .  A double d r m ,  cantinuoua c a b l e  winch, i s  thcr: a t t a ched  t o  
t h e  t ran: lporter .  A p o r t a b l e  winch c o r ~ t r c l  box i s  provided f o r  more 







r e l i a b l e  and c l o s e r  c o s t r o l  ever a o s c m e ~ t .  '*.e two Lraneporter  d r i v e r s ,  
t h e  winch contrc,lmrn and two o r  t5rt .e lockouts  w i l l   the:^ proceed t o  
n s g c t i a t a  t h e  t ran t ipor te r  w i th in  t h e  barge. As t h e  forwar4 wheels of 
t h e  t r a n s p o r t e r  c r o s s  orrtc t h e  barge,  - r e - b a l l a s t i n g  w i l t  b e  r equ i r ed  
b e f o r e  t ho  r e a r  wheels a r e  allowe2 t o  c ro s s ,  demanding ctn approximate 
t e n  minutes  de l ay ,  *he Booster l a  then  p o ~ i t i o n e d  Cnto t h e  r t o r a g e  com- 
partment i n  confom.aace t o  guide l i n c e  ptilnted on t h e  deck. Cnocking 
and t i e - d m  w i l l  then  proceed ~mmediately.  

b 

Once t 5 e  SATURN B a t e t e t  Ls s u f e l y  t i e d  d ~ w n  w i t h i n  the barge 
(See F i e r e  5 ) ,  i r s t r u n e n t a t t o n  and p r e r e r v a t i o a  equipment t o r  rrater 
t r a n s p o r t a t i c n  must be i m e 2 i a t c l y  s tcached.  ' f h i r  w i l l  irrcludo: 

1. ~ x p l s s  i v t  8 t t s e r s  . 
2. R m i C i t y  i n a i c a t o r r ,  

3. Pressure  i ~ l i c s : c r e .  

4. Temperature 1nd:catorr. 

5. V ib ra t i oa  a33 o t h e r  e k c k  t e a t  equipment. 

6. Addi t iona l  b r ea th ing  e q u i p a n t  t o  L@X and f u e l  s y s t e m .  

T t  i s  t se imstcd  t k c ?  B ~ X  t c  eLe?-.t houtn w l l l  be  r equ i r ed  t o  
complete the ba rge  1oadi:ig. 

D. l a t e r  T r t r . s p o t ~ a t i s n  - ZSA to CQTA. 

The SATbRN barge  is, excayt ISI' propul r ion ,  a self-sufficient 
v e s s e l  cepabla  of numcrour funct i r . te  ( S t c  F i g s r e  5). Many of  t h e s e  
func t loy~a  a r t  dtpicl:eb i n  Fippr? 4 a?r! p l ~ i c t e d  ou",fi t h e  fo l lowing  
discvseicr , .  

A t  thc a f "cnd  of  the SnTGRX  tora age ~ m p a r t m e n t ,  an a d d i t i o n a l  
r t c r a g o  a r m  of a p p r r x i n a t e l y  903 equare fee: i a  dvablable .  This  a r e  
may be cred  t o  c c n d i d e r ~ b l e  ads&n',age t o  6hip eqaiprnent such a s  l a r g e  
and bulky " a u p p x t  equlpcc'cw. A3di t iona l  "mi s s i l e  b r ea th ing  equipment" 
i a  l c c a t e d  a t  t h &  f o p a r 5  cad of  the cmpsr tment .  This  equipment, which 
c o ~ t r o l r r  t h e  hmidf  ty w i t k i a  the b o a t e r '  r LOX an3 f u e l  systems, must 
r e c ~ i v e  r e g u l a r  i n spec t i on  a3d r e r v i c i c g  c f  i t 4  d e s i ccan t  charge. 

An instrm::entaticn cClm;.ar't:ae;lt i c  I ~ c a t e d  immediately forward 
of  t h e  utorage c,Yn$artment 011 t h e  main deck, The prime purpose of  thirc 
compartment i r - t o  maiz ta in  ccn . r t tn t  insttumcnl: check on t h e  SATURN 





Boostcr .  Also housed i n  t h i s  compartmer\.t i s  r a d i o  ~qulprncilt  t o  ;>sovide 
c o n t a c t  w i th  RSA and CCPlTA a s  wel l  8.6 i n l an4  and c o a s t a l  weather ~ t a t f o n n ,  

Bclow t h e  r a d i o  cmpar tmcnt  i o  t h e  "Funp and Generatar  Room". 
Roused i n  t h i e  compartment alcilg wxth va r ious  pilmps, a r e  two d i e s e t  
d r i ven  60 c y c l e  AC genera tors  t o  supply necessary  currer.t  f o r  l i gh t  Lnp, 
and powe:. A d i e s e l  f u e l  supply of a e  l e a a t  t h i r t y  days v i l l  b e  pro-  
v ided  f o r  t h e s e  genera tors ,  

A work shop on t h e  main deck is a v a i l a b l e  for any anergency o r  
temporary r e p a i r s  t o  t h e  barge o r  bccs t e r  "support rqaipment". This  
work skop w i l l  be convenient ly a v a i i n b l e  dur ing  t h e  r e t u r n  t r i p  t o  RGP. 
fo l lowing  Booster recovery.  

Above t h e  main deck, complete be r th ing  f o r  t e n  men i s  provided, 
t oge the r  w i th  showern, g ~ l l e y  and r t o r e s  having a f u l l  t h i r t y  day cab 
pac i t y .  

P e r e  is or117 crs r o u t e  a v a i l a b l e  f r o s  RSA t o  llew Orleans,  
Lo~r ip ians ,  a s  shown i n  Figtire 6. This  r o u t e  follow3 t h ~  T e ~ n e ~ s e e ,  Ohfa 
and M i s s i s s i p p i  R?vers ts NCW Orlc-ans. Fl'om t h i s  po in t  t o  thn  Cape, 
t h r e e  rou t e s  a r e  a v a i l a b l e ,  but t h e  z o s t  advan:og;ous a t  t h e  p r e sen t  
appears  t o  be a s  £ 0 1 1 5 ~ ~ :  

The Gulf Interccaeta:  Waterway i r o n  Kew Orleans e a ~ :  f o r  
A d i s t a n c e  of 350 mi les  t o  S t .  Georqcs Soon?. T!I* Gulf of Mtxico is 
thcn e n t e r e l  fc- a d i s t a n c e  of  281 rni1.s t c  Snr Car los  Bay, 20 mi l e s  
southwest of Fo r t  Flyers, Flo r ida .  F r m  t h i s  p.-in;, t h e  Okeechobee 
Wntcwsy is fo l lc l r rd  ac ros s  P1orid.i  f c r  147 m i l 2 6  t o  S t u a r t ,  F lor ida .  
From 'ncre, t h r  F13rlda I n t e r c c ~ a t a l  Waterway l c s d s  t o r  138 mi le@ t : ~  t l ~ a  
CanvcraX Barge Canal. 

The t o t e 1  d i s t a n c e  from XSA t o  tCWi4 is  a ~ p r o x i r . a t e l y  2200 mi le s  
which w i l l  r q u i r s  an es t imated  thr.-e weeks t o  t r a v e r s e .  Only 281 mi l e s  
a r e  co?.sid+rrci "sea miles". "h i s  r o u t e  is ' ;C-VY,~  TCE than C n  miles  frhm 
shzrr a r d  a few \,ours from nke l t e r .  

Barge unloading a t  t h e  Capc i s  s i m i l a r  t o  t h e  load in?  ope ra t t on  
a t  E;A, bur s i m p l i f i e d  due t o  on ly  a  s!x inch f i u c t ~ a t i s n  ic water  l e v e l  
a s  c m p a r ~ d  t o  about an 8% foo t  f i n c t u a t i o n  or. 'h; Tcnaeasee R i v t r .  Very 
l ~ t t l e  b a l l a s t i n g  w i l l  be  requt red  t o  p o s i t i c n  t h e  barge f o r  the unloading 
opera t fo3 .  

me r e a r  winch of  t h e  El-26 t r a c t o r  ( C C X A ,  f.ic!.lity) w i l l  b e  
~myloyed  t o  unload t h e  Bcobter from t h e  barge ( S c c  FLqure 6, De ta i l  2).  
Whea t b i e  i s  accomplist.ed, t h e  w:nch w i l l  be d i s c o n n ~ c t e d  and t h e  M-26 
t r a c t o r  w i l l  then  be ased ns  tcwjng v e h i c l e  f o r  road t ranspor t -a t ion  t o  
Cmplex  34. 





The t o t a l  t h e  required fo r  the unloading operation at, the  Cape 
i r  estimated tc ,  be fcur hours. 

SECTION XI. SATURN 8130STSK YATER RECCJt'ERY: 

The recovery program fo r  tha  SATUNI miss i l e  Bclosters w i l l  be con- 
ducte.! tn ~ n i s a n  with the  U. S. Navy. Recovery me5ods may -Jacy aR the  
progrbm alvances ; however, n met5od i s  prei:ente4 whLch, f o r  the  moot 
par:, shculd remain unchanged, with orrly refinements i n  procedrvre bclng 
d ic ta ted  by f u t e ~ t e  knowledge. 

n?e "oa-mi asi'r9' rtccv6r.v pbckege cq~:aga cirag and o r i e ~ t i s t i o n  
devices together with parachute8 and r r t ro-rockets  fo r  redccing the  
terminal ve loc i ty  s u f f i c i e n t l y  t o  nrinimize damage t o  the  B o o e t ~ r  upon 
impac:. Sincr t.he impact w i l l  be (13 the  oceax, approximately 200 ati ler  
from ehcre, it w i l l  be neccesary t o  handle and trhnspott  the  Boorter on 
the  open sea t o  cornplately e f f e c t  recovery. The SATUW w i l l  n s t  be 
f i r e 2  du-ing inclement weather excec2ing a sea s t a t e  th ree  condit ion rl: 
the  preQicte13 point of Lnpact. mi8 can be determined by the  cxtenJcd 
weather fcrecaet: cf the Lnpact area. 

The f o l l ~ w i n g  a r e  the  nccecsary sequence c.f operations i n  the  
ruccessful  recovery of the B o ~ s t e r  (See Tiifit.re 7';: 

A. l ' k 2  Eocr~ter w i l l  be isca^.e2 3v the  us? af raCar and v i s c a l  
~ b a e r v a 5 i o ~  a s  well ns the conpu:rc impact p3int. Once the Booster h3r 
been located acd the  r e t r i e v i ~ g  opera t ic3  i n i t i a t ~ d ,  i m e d i a t e  v iaual  
damage survei l lance  t r i l l  bc perfotv.s.d while rem :l,.rfng a t  a s a f e  distance.  

B. h c e  tha  Boo~t5z h6.s been aff!.xmerl recoverable, an uuder- 
water diving t t # z m  .itill advaace t o  :?,e s i t e .  'fit i n i t i a l  task  i s  t o  
rernovs the :'cstructor un%t from th?  Bcoslc-. Addit iqlal  r.prronnal and 
aquipm*&t w i l l  :hen i l r t ivc  t o  s s e i e t  i n  f'- - fo1lowir.g: 

1. Atmospheric v ~ r ~ t i n g  c f  the LOX and fuel  system. 

2. I n s ~ a l l a t i o n  of a t a b i i t r a 9 c n  equipment. 

3. Ins ta l ln t iorr  of f l.,)"? ion eqtdp~zr", dr:s igned Lo insure  
t h a t  Bs:~stsr  Cepth w i l l  rut exceed l i m i t  d ic ta ted  b *  recovery ship. 

4. Connection of a l l  towing and t r 6  i incs, 

5 .  Removal 05 parschutes which have tcadcd t o  function ra 
ef f t c t i v e  rea  anchora. 



C. In the meanwhile, the othcr recovery verdele have been pro- 
ceeding t o  the impact point .  It i s  cnt!.cipated tha t  the nccft,:acy of 
predic t ing the impact point  w i l l  be such tha t  the- recovery f l e e t  v t l l  be 
a t  tho pick-up point within a maximum of th ree  houra. 

The prime recovery vecsel ,  an LSD, i s  a ship  4 %  re?t i n  
length with a 72  foot bea-n having a normal d r a f t  of 1% fee t .  However, 
t h e  rter:I of the ship  can be ba l l a s t ed  i n  euch a manner r u  t o  make the  
a f t  most decks become awash (See Figure 7,  Detai l  I) .  Thus, the  rh ip  
can r i d e  i n  water i n  such a manner thdt  a depth oi ahout 1 7  f ee t  of v a t e r  
may be a t t a ined  v i t h i n  the  well.  This well i e  4 3  fee t  wide and t i to 
"removeable ~ u p e r ~ t r u ~ t u r t ~ ~  docs not place any oval-head l ia t tm.  

Upon a r r i v i n g  nt. the inpact point ,  the  LSD i r  drploycd i n  
such a marrner t h a t  i ts  r t e r n  facon the forward end of tha  Booster, h e n ,  
with the  forvard at tached tov  'Liner, the  Booster is winched in to  t h r  well  
~f tha  LSD (See Pinure 7, Detail  l j ,  The act ecction of the  LSD well  

w i l l  be paddad t o  cuehion any contact  between Rooster and the  rh ip ,  The 
well  is then pumped dry a s  the  Booster i s  posi',ionec! upon rrlpport c!river. 

D. With the  LSD well  dry and the  aooster  aecurcly t i e d  down, 
the  decontrinfnation operation v i l l  commence (See Figure 7, Decnil 2). 

F i r s t ,  a complete freehwatcr waeh down i r  czployad ucrer a l l  
Booster sllrfacea t h a t  have been exposed t o  atr:t: vater .  AQ much vnter an 
poss ible  will. then be removed with the  a id  o t  suct ion !toace, e t c .  The 
LOX and f u a l  tanko should requ i re  n3 purging t3t w l l l  be vented t a  
der f ccant chnrged "breatliingl' equipment. 

Water i i r p l a c i n g  cmp3undr a r e  then a ~ p l o y e d  t o  cprry t h e  
e x t e r i o r  port ions of t h e  engine c-,irtmr:nt md within t h e  i n t e r i o r  of 
a l l  engines. These water d isplacing ccw+ouridr act a r  a f t a c t i v e  prarer-  
v a t i v t r  . 

Simul taneava t o  water d isplacing appl ica t  ' ~ n ,  c r i t i c a l  o r  
specia l  compc,\ents euch a s  e lec t ronic  -ar, black boxee &ne d e l i c a t e  
engine cpmpontnts w i l l  be c lose ly  checked f o r  contasrlnatiou. Ceterminr- 
t i o n  vill tlrcn be made t o  e i t h e r  leave cornpotrents "aa are'' o r  t o  raowe,  
decottaminate, preserva, and packege fo r  r e tu rn  ? h i p e n t .  

It i s  recommended t h a t  persorssel farniltar with t h e  Boorter 
and I t s  ccmponenta shorrld be aboard t h e  LSD t o  direct: and pa,cfono the80 
oper nt  ions. 

E. In t h e  meanwhile, t h e  LSD w i l l  be: wroute  t o  a l a rge  por t  
a t  vhich a 100 ton l i f t  crane is available.  Upnn a r r i v a l  a t  t h e  port ,  
t he  overhead of the  SATURN barge r torage compartment i s  ranoved t o  
f a c i l i t a t e  t r a a s f e r  of t h e  Loorter from withfn tho LSD well t o  the  barge 
(Sea Figure 7, Detail  3). 





Return ahiprcent may ncw be effected ir. the rame manner and 
v ia  the satre route a:$ the i n i t i a l  clmlivery t o  the Cape. Upon arrival  a t  
RSA, the B3oetar a i l 1  be. d f - l c a d ~ d  aitd taken t o  SAhR Lab for rtu8abl l i ty  
analysis .  
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