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_.-_l'~)i, Tl ON AL SECURlTY AGENCY 
FORT GEORGE.<;,, MEADE, MARYL.AND 20755 

NSA-BYE-,.18326-:71 .• 

ADM E .' R. Zurrrwalt, Jr. , USN 
1 Ch.ief of Naval Opzrations 

'I'b.e Perrtc1g·o11. 
\Va shington , D . C . 

Dear Bud: 

The attached mc:morandurn provides our strategy for tho USI;) of 
ELIN'£ from satollites for ocean survcillanco. You will note that it 
foaturcs: 

a~ A mix of satellite systems. Somq of this mi:" would be 
essentially dedicated to tho ocean. surveillance function; the 
advantage~ of ethers rnquiro depcridence upon non-dedicated 

. s~/sterrl'S. 

,, . b. Reco'9nition of the esseI:.tial part tasking, processing, 
and communicritions cap.:wity play in overall system viability. 
Tho requirements for processing investment argue conclusively 
against distrib\.:ting the proi;;o;.;sin~; inv0stl'no1~t over several si'i:es 
over a wido googrnphical distribution. 

c .. The need for continuing dialogue about tho real opera ... 
tional rnquiroments and the s:ystern or financial constraints working 
against their satisfaction. o . 

!_ 

I fool .tho i:;avy shoi.dd take the les?.d with NSl\ and NRO in 
d,::iveloping 'ful·ther the role for sc: tellitos in ocean s urvcillanco 
and the -implementing action$ whicii logically follow.· . ' ' • 

• Incl: ,: . 
: a/s _,:···.:-, 

?~SECRE't 

., .. , .,, ,. 

~-. -·. L-.------." 
,•!,•. 

:_ ·,1 '. 

i,,, 
·•,,/. ' .. 

V'/ith warn, regards , 
.bl NO~i..:/ 

. NOEL' GAYLER: 
Vic.e:;- ;\dmiral, U. S. Navy· 

Director 

H,'\NDLE VIA BYEM!\N •. 
COI\JTROL SYSTEIV1 ONtY.. 
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I,"·,·.;• • 1,1EMORA}\J:OUM FOR TEE RECORD. _. :.: :;:: 1.- • • : • 
. 1. •. - ·,.. • • 

.• : • SUBJECT:. Ocean Surveillance by:ELINT Sa~01litos 

·i_' ~,t.'' . 
-'.!'.: • .. ·• , 1. The general state of understanding of the ocean sm-veillanc!3 . "-<. 

\ .. • requirement and the role which satclli-tes might play is not sufficiently 
.-:.: ·-~·~ ... ~omplete to fix on a complete satellite system design at th'is time.; but . , 
·. · r .;· :- it is possible to outlin0 the principles and priinary characteristics_": of a 

·: ( set of s·yttems which can serve as the basis for continued· iteration of. 
: : : · • d·e cic•n • • · • • •.. · · • • 
·; ••• ' ... :;;I • 

. -~·. . ,, ' • 

.• •. a .. The following elements of program philosophy should obtain: 
I 

. . . 
/.°' • •• • (1) Ocean surveillance should ba an extension of Sino-. 

, ... :.· { .. -Soviet surveillance. 'rhe NRP assets should be the base. satellite ..... 
•1 .. : • progi-am for ocean·surveillan6e. Additions and modifications may .. 
'= ·.: . . : . be necessary but fundamentaily within a unified program. , ... 

":.. •. :· -:.!:··. •, •.... t ,, .. • •.. • • - - :· ' • • •• 

·::.-~i.' ·>·· ~.- :.·'. ·, (2) OcGali. surveillance.sbould.be achieved through a 
-: 1 .. ;., ·:.,\. ri1ulti.pl0 of sensor systems. 

,, ,;.- ..-·.. . ' '\_ 
I•; ,,,•;1,,. ' 

•• :: .·•' .,.. ·(3) The role of satellite El.INT is twofold; more precise 
• .' ; :,. location thaI1. Hi:'DF and SOSUS, and an additional or alternate means 
, • '.' of detection. • • • • • ··· ·· • • 

'\, •'. 
, .. ,.. _ ... 

. ,. . .. 2 . . Them~ of EI.INT satelli_te systems'-iii arrived ·a·t· through the : 

</; _ _. fo.llowing rationale:· •·. • ·:·' ... ·.- . 
".. . 

• /·: ·: • ·: • • . a·. Low orbiting satellit~s with th~ capability to: 11 lo~k ·down 
· .... ,<.·(··. and locat~" such as the P-ll/P-:989 systems offer significant advantages. 

I' • •:- • •• 

·,.' ' , . '.· :> ;: ,·(1) They are rola ti vcly inexpensive. 
.. .. 

. . 

•. ' 
! ; • . _:· .•• : .. , ·::. ·(2) With pr0per design, each can c~ver the whole Sl:ll"face 

l -1 of the ear.th in tir11e·, and the time between obs'erva~ions of any part.of· 
j' ; • the world can be reduced simplistically by adding satellites and. • •• . 

-::: \~:.j_. . , ... .', associate4 data. h~l'.'ldling c,i'pacit<J ...... •. .:, •... : •• 

• • ·' •• • •• I ' . •,··•.:.·;·:·.:_:.· .. ····: .• ,;.•::·::·.:··,·.:·:':.: .•• :,::·.· .... ,:.·:.::·•'•.•·'.:.:_ •. :~.,;·:·:,.:.'.:: .. :._,· .. ••:.•.·.:,:.·•.•:····•.--.· .. ··;.,,'.·::·'::·:.::•::.;::.:: ... :;:.·.:.;.:) ';"' .••·• •• (r : : ' c/ •, • c;t~~6i .~~:i!"~~y • 

: ... 

' . . .. J'\;'i;:'{) ... ' 
l .. . ,· . . ,,.. I""'.,, tr'· :dT ~:· < } ' :i; ; ; ' . . . : • ' 

·_:.. . • ·._:·_'. .. <.·.: !, '~.-.. -.:.:-__ ·,:. ;;;;; ~;·C.. ~ Ei"'\\ •· J ,., • ' •••• , • • ••• '. ' 
. :,: ~' • ~--~~. ~·: ·_. -·· t· • : .. ,. '..-, .. ·\':: ::i !_.,_ 
\·. 
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' • ~ 1• ·.•, ~ a'.s,m: J.:,,,,;~ i.J \\,_ Ji).,-;'!''l( il I • "' 

' •• -• • •: \ •••• •..-, .. :••~.• •, ,• I-:•• 
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• : • •. : 1. ·: _:;::.; · •• • • • '.· : (3) Baell can L~dependcintly l.ocate an emitter Which i~: ;n .<? :' . 
•" . ·:·- .. ·., i . for only a shoh time, provided th~t transr{lission is during th0 period, • • •• 

• . ·_--.: ··· of viewing for the satellite.· · . . • - . • .:-::, 
,· :-~ ·: '., ' • ' ' ' ' 

\--•. ;',' • (4) Traditionally~ these sateltites are of the store-and-. 
_ ·.':_ . • dump variety not requiring local readou·t fac_ilities. Provision· for ·_ ·• 

•. •. ·., ·_ limited, non-destruct readout to a shipborne station is conceptually 
'<:.:.j ·:; feasible and should be e>ramined to determine if the price in weight 
· >·-, -_-: - . and dollars necessary to achieve this capa-bility is warranted. . ;- • 
:,:-... ·1• J;· • • • • . 

b .. These. low orbit satellites also have significant disadvantages:._ 

: ·_ < ••• • - (1) 1'hoy are· dr:'ployable against any specific ar~a of the: • 
t··._·:_:,'•globa only_-a small percentage of their orbit 'timo. This forces tho 

. • ._:·:·:);;:-_,·probability of intercept of low duty cycle transmitters to ·be small. 
---: ---,.J:·}''·{.:'·._::. --·-·:-i. ·. ·:_ . . . 

- - .. ·. ::::.;_ :-;:: :.~ :_ <·' · f. • (2) The same orbital cl-:iaractedstics make ·tha time bet.ween • 
' i ·_ •. ~-·· ·-:. :'·:.: suc.cessive looks ·at~ particular location unacceptably large for a singlG 

. • ·, .·:· =: <;- .satellite system for many scenarios .. • . . :· . . • . . . :. ' . . . . ~ .. : . . .. ~ . ' • . 
••• : • : ·}; .. i:;·:· :._.·.:. ;·: ...... ·' ·. . 

_ ·:: ·-·:.:-:/ ·: • , ....• 1 - • (3) 'rheir observation Op).Z)ortuniti,os can be easily predictable . 
. ~; ·c. ;:;,· :: by the ·,targ_ct and he can take steps to avoid detection. · 
'. \_;··:< :'. :·. ,,.\, ) . ' ' . ' 

(4) To remain modest in expense-, the on-board capability 
•• '. :'·, must be carefolly limited. . • • 

., • I• ': .. •.-•I•••\:.~>:<!·• 

• -· :. '--.~ • :.·· (~_:((_:<;: .. :·,;Conversely, high altitude systems ha,.;.e these cha-racteristics·: . 
: :;;;:.-·: :"·.:._?::.·-. • 

., . (1) They are basically long-dwellin0 in naturo and do provide 
.,.: :-- •• .;· the capability to obs·.erve an area over an extandod period of time. 

,, ; ,', • , •, • I 

•...... :··.'(2) 'l'heir·observ.:::tio'n times are not completely driven by 
.:· orbital characteristics. Tho point of obsorvation can be mari.aged.' • 
>-; appropriat~ to the I situation and opei~a.ting priorities. . ;· .. 

' . ' 

(3) They are expensive and generally i(;)quire a multiplicity 
. I 

of users and requirements-to be justifiable. This dictates-that any high 
altitude_ satellite contribu·tion to ocG1;l;1 surveillance must bs provided 

~o~-'-~,~~r;~=ms_ -~ot
1
.t~ta:ly dedic~ted to_ that -~~ctio1~·--

•.. :'., >::··.) :--:r':':·;p-··, -·.\ f >_>·- ,, : :· 2 -· --- • 

~/ . .-.:::.:·_._·_ -:_i< 
•' 1• ••• -: •• :· 
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3. Pt,om these considerations, thG satellite ELINT contribution to 
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oc~~rn. surv_eillance_ sho-uld bo based on a mix of syst~ms in the following . _.,,- :, 
priority order: . • •••• 

a·· .. r An essentially dedicated and sp~cifi~lly do signed low orbit, 
.• . 

P-11 type,· spin-st.::.bilized satellite. This satellite, maintain0d to assure 
at ·i"cast one in orbit at any timi:l, would augment those satellites designed 
for Sino-Soviet la-nd-bascd targets. It could be oxp0ctod that it would • 
have some·_capability for denied area use and that those satell:i.t"es t~ilored 
to denied areas would also add to the Si:ltisfaction of ocean surveillance 
r~quircmcnts .. To th0 extent practici:ll., on:-board proc,cssing and storage 
to permit limited non-destruct readout to .local platforms should be a 
design objective. fundamentally, how0ver 1 the system concept should 
not requu·e readout local to tho 'w.rg-e'i: area and would be best managed 
by a single, coherent processing,. rep0iting and collection management 
system. This would pei.-r.-.it better' coordination with other satellite 
S(;)nsors and non-satellit~ systems. 

b. To fill in gaps in _success~va ob~orvatfon times and the low 
probability of interc0pt characteristics of the· low orbit syst0ms, provision 
for selective aoolicatlon of the synchrnnous-aititude programs must be) 
developed. I I 

I The degree to which it can include the advantages of 
t------~~I series I or should be expanded to ar 
is not clear a:c this time. Continued refinetiient of thr----=-e-r-c-·c---ca---,1.-. --=-o-c-ce--c-a---cn---
survoilleinoo needs and con'.:inu~d definition of the potential and • 
limitations of this system's capability .are required before such a 
judgment can be made. • • 

.. I. • • 

c.· Continue to employ POPPY as a back-up capability and for 
its diffot(;)nt and complem0ntaxy characteristics. The basic strength 

• of this progra:m is 1simplio1ty and lono life. (although lcitest lelunch had 
.(_ ' , _,· ·. . ' . . . . . 
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short lifo). As a locating system it is sfow and must be overly 
.distribut0d in g-cography; It should be exercis0d and depended 
upon. as·a back-up 'i:o the "do".Vn-looking" low orbit and the 
synchroi1ou.s ultitude sy.st0n1::. for tho:::c periods of time when one 
or more of these syst0ms is not op(;;rating. 

'-----, 
4. • To achieve any reasonable composite system, it is essential 

• that the Navy, NSA and NRO collaborate in its definition. We have 
only recently begun to realize technical and operational dialogue on 
this subject', and there is need for a great dec.l more. 'Even so, the 
above concept for satellite surveillance system for ocean-going 
targets can servo as a useful rnodol against vihich to measure 
specific system proposals. Some specific ini'd.atives which 
should be taken now include the following: • 

a. D;)monstrate an improv0ci tasking, processing and reporting 
system for s.;:itcllite ELINT for th0. Mediterranean and its approaches. 
A test such as this is presently being devel9ped by W4 and A81 using 
selected passes of STRAWJM.1\N. 

b. Continue to develop with NRO and N"'V'./ a system definition 
for a dedicated ocean survoillc.nce P-11 satallite''.ROSALI". 

c. Design and impleme::nt the data handling and communications 
cap,wfty necessary to process and ,distribute these .low-orbit system 
r0sults to command activities. • • • 

',. ~ 
I ,• ., ,! 
I i . • ;_ 1 

o. Pursue !vigorously the objective of downgrading the classification 
of satellito-derive~ ELINT to SECRET. Successful implementation of this 
idea will make t11.e1 satellite systems much more conv&tible into tactically 
useful assets. 
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