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Foreword 

~ The Space Surveillance Sigint Program came into emtence in the early 1960s 
when both the United States and the Soviet Union were racing to get •atellitea launched and 
were preparing for unmanned and manned exploration of outer apace. 
(S-CCO) As with many programs, technology advances at such a rapid rate that policy 
governing its use is often left far behind. So it was with the SSS program: the capability to 
exploit signals emanating from foreign apace vehicles existed, but a program for managing this 
collection activity was very much needed. 
(U) (F0 1 10) This history was originally prepared in draft in 1968, and a limited number of 
copies were circulated throughout the Agency. We are indebtedtq I who 
served as project officer of the SSS program, for reyiewing th11 bl8tory and locatmg the 
photographs used, and t~ I of tb.e HiStory and Publications Staff for performing 
the copy editing and seeing the manuscript through the printing proceaa. 

(b)(3)-P.L. 86-36 Vincent J. Wilson, Jr. 
Chief, Cryptologic History and Publications Staff 

SICRl'f v 
HANDLE V1X COMINT CH:ANNELS ON'I:.¥ 
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INTRODUCTION 

-SECRB+. 

ci (b)(1) 
,,, (b)(3)-50 USC 403 

(b)(3)-P,L 86-36 

-tSt- The Space S~rveillance Sigint Pro- various compromi.Bee had been neceBSary; that some of 
gram was developed by NSA dilring 1960-1961 in an the systez,nB, we~,e given operational tasks before testing 
effort to provide an adequate U.S. «:<>llection capability could be compieted; and that operations were handi-
to meet high priority Sigint requirements relating to capped by shortages of adequately trained and expe-
Soviet apace activities. It was intended to make the rienc~ maiiitenance personnel. Logistic problems also 
best possible use of existing knowledge ,and hardware aonuitimes made it difficult or impossible to obtain 
to supplement the Sigint collection, pr~esaing, and ,,,' ,,' a~equate spare parts when needed. These problems 
report~ capabilities which then applied tc> ,the Soviet ,,/ and accomplishments are summarized more fully in 

!!program. These resources were alread~ consid-' , Chapter IV. 

~ NSA to be inadequate to cover Soviet! ,,/ l' (U) , Chapter I presents the developments 
activity. Within these resources the ability to detect from l957 to 1961 which led up to the SSS program. 
the launch of earth satellites or other space ,vehides Chapter II describes the planning and organizational 
was very limited. ,// ,/-" " h f h SSS b 1961 d 196 / P ase o t e program etween an 4. 

"'fSl.... The SSS program, as ori~nally sub- Chapter m summarizes the major steps in the prep-
mitted to the Department of Defeos,, e eo,,~/ review, 

I ,' aration of sites, fabrication of equipment, delivery, 
proposed establishment of ,/ and I I . · · installation, testing, manning and initial tasking of 
Stonehouse systems. They were,/to be capable of the various systems, as well as some of the problems 
collecting signals from space v,ehicles, tracking such which developed. 
vehicles, and performing preliminary on-site processing 
of intercepted signals. They were to employ improved, ~ As is the case in the writing of most 
high-speed communicati9ns to make near real-time histories, it was difficult to determine where to begin 
reporting possible. As ,a/ result of review and guidance the history of NSA's Space Surveillance SIG INT 
by the DOD (DD~E), the program was revised to Program. In retrospect, it seems that the launching of 
eliminate two of ~he proposed Stonehouse deep-space the first Russian Sputnik in 1957 had given adequate 
systems and to ,tDodify or defer some equipment for warning that a well-organized and well-managed effort 
thel l~ystems. The deletions made it possible was needed to make sure that the U.S. would be able 
to complete the reduced program within a DOD- to collect and exploit radio signals (and any other 
imposed expenditure ceiling of $40 million. exploitable electromagnetic emissions) which might be 
(U) By careful management, the SSS pro- transmitted by the U.S.S.R. 's space vehicles. Such an 
gram was held within the imposed fund limitations effort would supplement the information obtainable by 
and was completed almost on schedule. The installed active surveillance under the Air Force's Spacetrack, 
systems performed very creditably, considering that Army's Doploc, and Navy's Spasur Programs. 

SHeltET 1 
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CHAPTER I 

SB CR ET 

(b )( 1) 
(b)(3)-50 USC 403 
(b)(3)-18 USC 798 
(b,)(3)-P.L 86-36 

Background of the SSS Program, 1957-1961 (U? 

Beginnings (U) 

-tffl- In the fall of 1957 John E. Llbbert, 
technical advisor to the USAF's Elint Coordinating 
Group (AFCIN-Z), attempted to define the "exact 
nature of, and responsibilities for, exploiting of Elint 
data originating in, and associated with, earth satellite 
vehicles." He concluded that: 

. . . 11. Present EJint activity oonceming ESVa ill adequate to 
cope with current military requirement&. 

.. . 12. Exhaustive scientific and/or technical exploitation of 
ESV Elint data could provide vital data on a vut number of 
subjects no~ now included aa military matters, for "hich at 
present there appean to be no defined responaibility auigned 
within the U.S. Government. 

... 13. Present DOD Elint facilities could undertake aome or 
all of the exploitation pouibilitiee but would require augmenta
tion accordingly. 

... 14. Both u regards present ESVe and particularly those 
expected in the future, clarification must be obtained u to 
responaibilitiee for, and extent and nature of, Elint exploitation 
of ESV activities. 

Recommendations: 

... 15. It ill recommended that policy and other guidance be 
obtained from appropriate DOD and other governmental boarde 
and agencies. ' 

ter In January 1958, W.M. Holaday, Di-
rector of Guided Missiles, DOD, recommended 

that immediate atepa must be taken to prepare a plan for the 
coordinated application of our national capability to accomplish 
tracking, data collecting, and computing necesury to obtain 
maximum information from the various eatellitea the U.S. and 
U.S.S.lt. will launch. 

He requested that the Secretary of the Navy establish 
a working group 

with appropriate Army and Air Force representation as well 
aa representation from the IGY (International Geophysical Year) 
group of the National Academy of Sciences to aueu this problem 
on the national buia and draw up a plan which can be put into 
effect at the earliest practicable date .... 2 

fet Roy W. Johnson, DirectQr of'. tb~ Ad:. .· .· 
vanced Research Projects Agency (.f\RPA) added shortly 
thereafter that . r"' 

OGA 
(b) ( 1 ) 
(b) (3) 

... I am alao much concerned about our ability "to traclt and 
interpret data from the next U.S.S.lt. eatellite t~at may be 
launched and, more importantly, to ascertain that •• U.S.S.lt. 
eatellite haa been placed in orbit in the event~\ it is not 
immediately announced by the U.S.S.R. It would be very 
embarrauing to us for the U.S.S.R. to announce that\ they had 
had a third 1atellite up for a number of weeks or mon~s and we 
not (be] aware of, or able to 1how that "e knew of, it.II e'xiatence. 

He urged that the sate1lite tracking review group 
consider 

whether we can, at present, or with any reaaonable m,.,ana at 
hand in the Department&, discover any new U.S.S.R. aatellitea, 
whether they are announced or not and whether thex are 
radiating or not. I ehould be advised of any specific actiona'. that 
need to be taken to improve or solve the problem. 1 

-tel Late in April 1958, the Direct()r of 
ARPA called attention to the fact that: . , 

. .. varioue intelligence components of the Department · .... \o{ 

Defenae and eleewhere are enfaged in considerable progra~ 
with the capability of detecting and tracking eatellite vehicl~. 

The intelligence community baa, in addition, a considerable 
responsibility for and a high intereet in certain aapect.11 of th~ .. 
information to be collected and diseeminated under the plan to' 
be formulated by the Satellite Tracking Review Group. 

3. I &Ufgest that it might be u1eful if an intelligence repre- · 
sentative, pouibly the Chairman of the Interagency Guided 
Miseile Intelligence Committee were invited to participate ac
tively in the planning of the Satellite Tracking Review Group.• 

(c;+ The primary source of intelligence to 
be obtained from the electronic emissions from space 
vehicles W(l$ I I between them and ground 
stations, although communications from manned . ve
hicles. voice (or other) would also yield intelligence. 

I I 
II Until September 1958 it was therefore outside 
~ut not the SCAs') province. Then NSCID No. 
6 (new series) assigned national responsibilities for 
Elint as well as Comint to NSA, although the new role 

'SH€RET 3 
11c-1 rro 
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was subject to certain reservations. In the following 
months NSA attempted to work out with the services, 
JCS, and DOD an acceptable definition of its Elint 
reeponsibilities, to integrate the Elint functions and 
resources it had acquired into the NSA organizational 
structure, and to make a start at developing needed 
plans and programs to carry out the Sigint mission. 6 

fer In September 1959, Colonel C.P. 
Richman, USAF, NSA Elint Coordinator, summarized 
the actions which he believed NSA should take 
including: 

a. Continue to develop detailed technical data concerning 
those intercept facilities under the coordinating juriadiction of 
'Space Track' «•96L) which will be of 111111iatance to NSA in 
exploiting tranamiasions from foreign satellite or 1pace 
vehicles .... 

b. Develop within NSA a detailed plan for the employment of 
NSE (National Sigint Establishment) resources to meet the 
requirements for information from subject vehicles. Pending the 
final approval of usm of such requirements (see d. below) those 
requirements 1ubmitted by the ARPA panel and approved in 
principle by usm, should be auumed as the basis for such 
planning. NSA plan should include: 

( 1) Collection aspect .... 

(2) Exploitation aspect - data presentation and reduction. 

(3) Communications aspect - to include tie-in with Space 
Track as appropriate. 

(4) Financial 1upport to implement. 

Such NSA planning must be completed within the ahort~t 
poaaible time. As soon as it is relatively firm within NSA-prior 
to formal coordination with the cryptologic aervice11-theiplan 
should be diacuued with appropriate Space Track peraoiu1el for 
the purposes of determining in which areas mutual 111111iatance or 
common use of facilities might fill gaps in either program. As of 
now, ai.J: weeks from date appears to be about the proper time 
for such diacUBSion. Coaa should be action. 

c. Consider the question of NSA liaison with /or at Space 
Track, .... Ops action. · 

d. Continue by all means poaaible to expecHte USIB early 
consideration of the apace requirements currently in GMAIC. 
Thia may be done by the NSA members of the various commit-/ 
teea which deal in this area-GMAIC, .Space Surveillance 
Committees, etc. I have peraonalJ, urged Colonel McFarland to 
expedite the p111111age to usm. 7 

ter Therer were also internal efforts within 
NSA (Prod) to secure additional equipment for inter
cept stations currently tasked wit;! 19pace
vehicle collection requirements.is equipment was 
intended to provide a "quick and dirty" operational 
capability to obtain directional bearings from signals 
emitted by Soviet II, satellites, and space probes 
within four to six~- 1 

(U) Early in 1958 the Advanced Research 
Projects Agency (ARPA) was directed by the Secretary 
of Defense 

4 -8ECRIY-

{OGA 
j\\ b) (1) 

•; ('b I I 3 I 

... to undertake rmearch/ ~ri~D.tation, and •Y1tem de
velopment to obtain at tbe earliest practicable date a apace 
surveillance •Y1tem capable of .. tiafying the military require
ments of the various aervice8 and command.a. 

The project was named Shepherd. 

(U) ARPA soon encountered so much dis
agreement with the service!! that it made little progress 
with Project Shepherd. When the pe~onnel assigned 
to that project tried to .reorient it, only one tentative 
program, "Advanced Sensors," was programmed by 
ARPA, and/in the end, funds for that were withheld 
because the services indiVidually w.ere funding parallel 
program~ Thete was, however, a "lack. of common 
purpose and CQtnmunications" in these activities which 
were attributed, by an lnstitute for Defense Analysis 
(IDA) study,/ to the .absence of an "effective manage
ment group/'9 

-tSr During 1960 the space su.rveillance 
projects then under way amounted to about $21.2 
.million. There were also other programs not specifi

.· cally part of space surveillance which might aid it, 
including BMEWS, Midas, Saint, Vela and Nik.e-Zeus. 
The Midas program was developing an ability to detect 

...._ ______ .... rand to react to launching of new 
satellites or space probes as well as I I Project 
Saint was intended to demonstrate the feasibility of 
satellite inspection by means of co-orbital maneuven 
and close up observation. Project Vela had as one of 
its missions I . I in 
space and a related mterest m trackiDg vehicles 
leaving the near-earth region which might carry a test 

I I 
· (U) Other programs covered long-range de-

tection (over-the-horizon radar), radar research, radar 
discrimination, and optical and infrared research. 
Although there had been little contact with NASA, it 
was considered important from both an economic and 
scientific basis that an advanced program in space 
surveillance be coordinated with NASA activities of 
mutual interest. 10 

(U) ARPA indicated to IDA analysts that 
the need for work on an advanced detection system 
was not completely clear. It felt that there was a need 
to obtain suitable requirements from the services and 
that these requirements could not be "firmed up" 
without estimates of performance costs and probable 
performance ·value. This was another way of saying 
that "an operational analysis should be performed by 
or for the military commands as a basis for generating 
firm requirements." The responsibility for developing 
sound requirements was transferred to NORAD. The 
IDA analysts were afraid that NORAD might accept 
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the views of various gtoups for costly new system.a 
before the need for such Vias fully determined. 
~ The IDA study briefly examined the 
problem of intelligence requirements and responsibility 
and concluded that a 

high-level deciaion on these matten of the responsibility of 
the intelligence community and the 1Qurce of support for research 
and development to meet pure intelligence requirements muat 
be forthcoming in the immediate future. 

The main points covered were summarized as follows: 

A. An operational analy11iB of the 1pace aurveillance miuion, 
to obtain a coat-efl'ectiveneea relationship for deriving practical 
requirements, ill long overdue. 

B. Co1111iderable effort ($21.2 million) al~ady exists in the 
form of projectl directly oriented towards utellite 1urveillance. 
However, the efforts appear quite uncoordinated. 

C. There is a aerioua lack of effort towards obtaining an 
improved capability to detect and track foreign space probes, 
and to obtain satellite configuration. 

D. Immediate selection ia necessary of an effect;ive manage
ment qency to coordinate the variOUll efforts, review their 
PJ'OIJW8, a.ud inaure that no gapa remain uncovered.\. 

E. There are many other programs in the Defense Department 
which are related to apace surveillance. Effort& in these.must be 
coordinated with surveillance a.ud reeearch and development. 

F. The need to begin immediate procurement of a.u advanced 
1tate-<1f-the-art surveillance aensor ia uncertain. More econ<imical 
aolutions may be pouible and should be carefully considered. 

G. The role of the intelligence community in the surveillance 
miuion is poorly underatood. Clarification of thill role and 
specification of the proper BOurce of intelligence R&D support 
are neceuary. 11 

Requirements for Space Intelligence (U) 

fS1- The first Priority National Guided 
Missile and Astronautics Intelligence Objectives as of 
mid-1960 covered: 

H. Soviet activities in and relating to 11pace which contribute 
significantly to, or are indicative of, Soviet military capabilities. 

1) Space vehicle& witb a weapon delivery capability. 
2) Reconnaiuance, weather, communicatioDB, ECM, Elint, 

geodesy, and navigation 1atellites. 
3) Maneuverable vehicles, whether manned or not. 
•> Space platfol'IDB. 
5) Space order-<1f-battle inventory. 

Second priority objectives were: 
Soviet exploitation of apace for acientific a.ud psychological 

PUl'JIOHI to include: 
( 1) Biolorical probes and satellites. 
(2) Manned space vehicles. 
(3) Lunar and planetary probes (ma.uned and unma.uned). 12 

-tST There were also specific statements of 
requirements for intelligence regarding the Soviet 
space programs, including a USAF requirement sub
mitted in January 1960, which stated that: ............... ________ ~_ 

(b)(1) 
(b)(3)-50 USC 403 
(b)(3)-18 USC 798 
(b)(3)-P.L. 86-36 

'oGA 
. !bl 11 I 

(b) (3) 8:8CRBT 

A knowledge of current Soviet mterest and activities is needed 
to evaluate what I !may ,lie expected when RJD 
ayatema are replaced by operationAl weap01111 syatema. Require
ment requests the following information _be provided: 

·. 

(8) Possibly the most critical and contro
versial aspect of the space intelligence requirements 
was that of timelineSB-how rapidly space-related 
Sigint must be produced and delivered to the con
sumer. Ideally the USAF wanted to have prelaunch 
notification that a space vehicle was to be launched, 
the time of launch, and orbital and trajectory data 
either before launching or within a few minutes 
following launch and before the ~ehicle's first pass 
over the U.S., U.S. p08Sessions, or .U.S. installations 
elsewhere. Other requirements specified that, for re
fined scientific data, the intelligence was required in 
varying periods from a few minutes after launch to a 
matter of several weeks later. In the case of intelli
gence to be derived froiq ~ransmitted by a 
apace vehicle or communications with the vehicle from 
a ground station, the requirements that intelligence 
be distributed to the consumer within minutes of 
initial intercept meant, among other things, that the 
material intercepted must either be processed at the 
point of intercept and results communicated directly 
to the consumer by high-speed electrical means, or 
that the intercept be relayed electrically to NSA for 
central proceSBing on a "real-time" basis and almost 
immediately distributed to the consumer. Unfortu-

\. nately, however, existing communications systems were 
not capable of handling this type of communications 
load, nor was NSA prepared to process the material 
"on line," even though it could be delivered by 
electrical means. The alternative-preliminary pro
cesSing at the point of intercept to extract early 
warning information (including tracking data for use 
by other sites) and selection or compression of material 
to be forwarded to NSA electrically-seemed more 
feasible\but still posed difficult problems. 

~ In the spring of 1960, NSA learned 
that two multipurpose satellite track~g stations being 
built by the Collins Radio Company in Dallas, Texas, 
for ARPA would not be needed for the U.S. satellite 
program and could be made available to the intelli-

SECRET 5 
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gence community. NSA (Cosa) and Signal . Corp~ tep .. i\ 
resentatives investigated and evaluated the 1;1tattis ()f , 

the surplus equipment, 11.nd concludedthat N:SA should 
take over the ARPA contract. Theyrecommen¥d th,at 

certa~ mod.i~c:ati~ns be made ~the_ :uipm.-~nt, 8Jld 
that it d1eri be mstalled at sites m.{ f Jand 
I IIf was expected that" the equ.ipmen_,{ would be 
operational in July 1961. and wouldi provi«fe a current 
state-of-the-art collec,tion capability for ~he two inter
cept stations selected. This project was/ designated as ·1 I . ·' . 
(U) DOD gave preiiminary approval to this 
proposal and agreed to provide the additional $1.5 
million needed for the modificati~ris considered nec
essary. An NSA-USASA-USAFS$-SigC Engineering 
Working Group was / establish~d to work _on the 
project. 15 · · i • 
fSt- By the time thf! alterations w~re made 
in thel tcontract, t~~ estimated completion 
date was changed to Februah 1962. It was! expected 
that the station at I j I could be • 
operational in early spring 1962 and that the instal- · 
lation at I jwould be operational bv June • 
1962. Pro1ect1 lwas to provide! 

~ During the summer and fall of 1960, 
Prod representatives made a study of requirements for 

transmissions from space probes. The system visual
ized by Prod representatives was to be assembled 
almost entirely from off-the-shelf equipment. NSA 
RID representatives, however, expressed reservations 
about the Prod view that little RID effort would be 
required. They thought more development work would 
be needed on most of the equipment. RID represen
tatives concluded that the collection plan was a good, 
clear-cut plan of what could be done to enhance 
intercept collection from ESVs, and that the plan 
should allow NSA to prepare OSO/OSD and DDR&E 
for future resource requirements, which would follow 
if the implementation plan was approved. It was 
roughly estimated that the collection plan might cost 
about $30 million, the processing plan an additional 

6 SECRET 

$70 million, and that additional manpower resources 
would be required. 
(U) Prod (Gens) representatives agreed 
that data reduction and data processing related to the 
space program would involve a major RID effort, and 
proposed that RID representatives participate in de
veloping an exploitation plan. RID agreed to cooperate 
in this approach. 1 7 

tBt- The collection plan was verbally ap
proved by DffiNSA on 13 December 1960, and Lieu
tenant General Donald N. Yates, USAF, Deputy 
Director, Defense Research and Engineering, OSD, 
was briefed on 14 December on NSA's "U.S. Comint/ 
Elint Requirements Study for Collection of Foreign 
Earth Satellite and Space Vehicle Transmissions." He 
indicated that OSD would support prompt action on 
the collection plan. 18 

c.s+- The requirements study referenced 
concluded, among other things, that: 

1. Intercept resources available to the United States for 
current Sigint operationa have only limited application to the 
intercept of tranami.uions from foreign apace vehicles. Sigint 
operatiOD11 againllt auch vehicles therefore demand the employ
ment of special techniques and resources not currently in the 
Sigint inventory. 

2. Intercept systeDl8 capable of detecting the existence of non
radiating space vehicles are not the responsibility of the National 
Security Agency. However, there is a reasonable chance that the 
launch of ESVa and 11pace probes will continue to be detected by 
Comint and Elint detection and tracking of radiating vehicles. 

3. Continued atudy is neceeaary before intercept pl8D1 can be 
formulated in detail. The e:ii:tremely wide range of p<IBl!lible ESV 
orbit& and apace-probe trajectoriea present a complex of intercept 
problema rather than a aingle one. 

4. Since it is impoeaible to forecast the detailed nature of 
transmi.uiona from apace vehicles, and these may vary conaid-
erably from one vehicle to another, there is a need for effective . ."'( b )( 1 ) 
engineering aupport at the intercept sites in order that trans~/ i (b)(3) 
mi.uiona detected by aearch can be exploited at the ea!li't ' OGA 

,___ _____ ,/ 

c. Allmara, hiop1a. 
7. Special intercept facilitiea are required fo1 land 

beaconry intercept ud for tracking on theae aign~ili,,.,,.... _ ___, 
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8. Intercept facilities mutt poueaa relativf'ly broad lrequ.~cy . 

1pectrum coverg~ \ \ '\ / 
I . , 

. r. 

-ter Headquarters, NORAD/CONAD c~°' 
curred in the conclusions of the "NSA Com int Eli:t;it\ 
Requirements Study tor Collection of Foreign Eartp \ 
Satellite and Space Vehicle Transmissions," and ret~ \ 
ommended that it be approved and implemented. 1t \ 
also stated that a "corollary requirement of NORAP\ 
is real-time (or near real-time) transmissions of dat• ) 
from proposed central processing centers to NSA to 
NORAD."20 . 

DOD-NASA Agreement (U) 

~ On 13 January 1961, the Defense 
Department (DDR&E) and the National Aeronautics 
and Space Administration signed an "Agreement ... 
on Functions Involved in Space Surveillance of U.S. 
and Foreign Satellites and Space Vehicles." This 
agreement referred to an earlier "Operations Plan for 
Outer Space," of 11 June 1960. Areas of interest in 
the space surveillance field were defined: 

a. Military requirements for apace 1Urveillance. . . . can be 
brietly summarized u the ground environment required in 
support of manned and unmanned military space eyatems and 
the detection, identification, and trackinc of all apace vehicles 
launched by foreiJn eovemmenta which might have miuiona 
inimical to the intereet of the United States. The l)'lltem 
developed qainat these requirements muat have the potential 
capability of aupportiDg counterattack or neutralizing action 
against enemy apace vehicle&. There ia a oontinuiDg military 
requirement to augment our intelligence capability to provide 
information, pre- and post launch on the physical and electronic 
cbaracteriatica, and nature and pul')>O'e of foreicn apace ahota. 
The data collection, analy1ia, and diatribution ayatema in aupport 
of these requirements mutt be Becure, mutt normally operate in 
real-time, and mutt be responsive to the demand.a impond upon 
them by interested military operational commands. These re
quirementa will be met by the Department of Defenae programs . 
. . . Plan of Action-DOD 

The Department of Defense, through tbe JCS, bu uaigned 
to CINC, NORAD the operational control of the military apace 
detection and tracking. The central data collection and catalog
ing center to meet DOD requirements will be eatabliahed within 
the NORAD COC. It will take over the military functiona and 
responsibilities preeently han<IJed experimentally by the Space
track Center in Cambridge. NORAD will uaure operational 
control of military apace detection and traclting aenaon primarily 
Hrving its new miaaion. 

... The Department of Defeme program will provide for auc· 
mentation of iu apace rehicle intellifence effort, includinc 
electronic 1urveillance and ~zamination of foreiJn 1pace v.bicl•, 
and improve photorrapbic land other methoda for determination 
of potential military capabµitiea of the foreiJn objKta .... 
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':i 
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'\, CHAPTER II 
·'.\\ .:· \ \ • \. \ \ \ \ 

NSA's Planning and•\Organizing to Execute the SSS 
Program,\1961-1964 (U) \·. \ 

\\\\ i \ \\\ \\\ 
Planning (U) • be~ome Part II of a Dep~rtment\of Defense Plan for 

$pace Surieillancei. 

-4.Qt- Early in 1961, NSA revieire<l NO~ .. (0~ .. . To expedite. and imp~ove coordination 
RAD's draft Development Plan for NORAD Space ···... \ of the efforts by C0sa, Geps and RID to develop and 
Detection and Tracking System (Spadats) 496L SPO \ \. aecure approval of '-dequate planning,\ programming, 

· \ .. \an. d f~rid. ill.'"g. documen.ts for an. N. SA Space .. Exploitation dated 16 January 1961 at the oral request of DDR&E, 
and commented that: \ Program .(Spexpro), NSA established a plmning board 

\under th1(~hairmansbip of Mr.I pf 
1 .... While certain firlt priority national intelligence ob~c

tivea can be 1ati.efied through active radar and optical tr'acj.ing., 
the identification and purpo1e of the vehicle ii unlikely to•.derive 
from the1e 10Urce11. The National Security A,ency propoeei. that \ 
a Comint/Elint capability can beat 1atilfy the firlt prioljty \. 
requirement• for information concerning preparation to launch, 
launch it.elf, initial orbit or trajectory and identification of the 
military or 1cientific nature of the operation. 

2. To be effective, the Space Detection and Trackin1 S)'lt,em 
(Spadatl) under NORAD will require information on an imme-\ 
diate buia which contribute1 to a determination of the nattire · 
and purpo1e of each vehicle. In m01t cue1, thia information will 
derive from 1ucce11ful intercept and analy1i.e of communicatioil. 
and electronica tr&DBm.iaaiom. Thu1, the NORAD plan. • . an4 
the NSA plan. . . are compatible and mutually 1upportin1. A 
truly effective United State1 1pace 1urveillance l)'ltem therefore · 
requil'N implementation of both the 1pace detection and trac:k.iDs 
•)'Item and the Sigint collection and anal}'lia 1yatema. The North 
American Air Defeme Command had concurred in and evidenced 
1troq 1upport for the NSA plan for an improved Sigint collection 
1yatem .... 1 • • • 

(U) It was pointed out that while NSA 
had scheduled completion of its "minimum capability 
Sigint collection and analysis ayetem (Phue I)" to 
become operational by 1 January 1964 in order to 
coincide with NORAD's target date for Phase I of 
Spadats, it would be neceseary to have eupplemental 
funds available for this purpose in FY62, aince none 
were in the NSA FY62 budget or could be included 
before the FY63 budget. A eummary of the time 
phasing and budget estimates to cover the program 
wu attached, and DDR&E was advised that a detailed 
funding and development plan would be forwarded in 
about 3<>-60 daye. NSA propoa8d that the NSA plan 

8 SB€RB'f 

&eJia. The \following \were designated as members: 
Ge:. a.- ~· J;. Boucher, W. G. Deeley; Coea 1 I 

I - \ J I ~ RID -I J T. 
Dewey.\ 
(~ \ . The gl'()Up, the Space Surveillance 
Sigint\Planning Board (SSSPB), was to serve between 
1 March and 1 June 1961. It was expected to complete 
a detailed fiscal plan by 1 May 1961 and a detailed 
technical plan by 1 June\ 1961; specific responsibilities 

. for the prdgram could the~ be ~ .. signed. 2 

\. (S~ \ The SSSPB .ubmitted a SSSPB Draft 
\Funding Plan for Space Surveillcmce Sigint to the 
Deputy Directori NSA, on 'n .April l961, with copiee 
tQ the affected 'Q?ga.Dizations in N~A a.rid to the SCAB, 
.;hoee repreeent&.tive$ had helped .°t(> prepare the plan. 
T6tal conetruction and .equipment cti.ts were estimated 

.. to ,be $79,313,000, \~ith yearly \ ,OfM ' costs of 
\ $17,191,000 through FY64 and $20,828~000 th~reafter. 
· Th~ estimates cov~red I \. l sites, ... I __ _. 
\Ston~.house eites and\ the National Cent.er. It was 
planned that 

\~:::1'!0~;:;! .erv1ce1 Jr:~e;::::::~ed ir '.t ~ ~ ~ ~ 
~all pm1ible Wlll in their inventory. Becauae of th•oGA 

n- lkilli neceuary to make thil l}'ltem work, certain NSA 
ciV:ilian, cd NBA or SCA contract penonnel will become part 
of the initial deployed paqe. 

~ 

that: \ 
The draft funding plan alao etated 

Tb~ ·.. lcollec:tion objectin will be to record all wanted 
1ipall in the I I The on•ite procwinl 
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objective will. be. t<i. deri~ orbital elements and perform initial 
aipal and I · · · !oaiyaia with computer wiatance in order 
to determine an .,O.ible initial amwen concerning the purpoee 
or the apace Vehicle. The reporting objective will be to utilfy 
NORAD location \ nquiJ:ements ao their active aenaon may 
acquire the vehicle Ud• iilore important, to identify the purpoee 
of the vehicle. AdditiOnany, the orbital elements will be paaed 
to other pert~nt 1i~~. for •cquiaitioo pul'J>OMll- Each aite will 
be CODDected to ud th~gh\.NSA by both 1()0.wpm and 2400-
bit-per18CODd c:O.mmutaieatiozuj. NSA proc:..ing and reporting 
will pick up wbe~ the UMfjviduiil. 1tationa atop, but in thil cue 

within a few minutes iD ---iY. inatancee. 
The Stonehouse. 1itea ~. be ~tially collection activitiea 

with enough proceMing capability ~ direct efficient collection 
efforta at the 1ite ~ to P~l'iile a me~ure of technicaJ reportinf 
to NSA and a minimum \electrical Sirint product reporting 
capability for eapeciany •irDificAnt item&, 3 

\ \ \ \ 
In May 1961, the SSSPB completed 

and distributed a niore detailed Development and 
Funding Plan for Space. Surl>eillance SignQl Intelli
gence, which became\known as\"the Grey BoQk." This 
included an abstract \which summarized the SSSPB's 
major conclusions and recommendations: 

" •.. ". 

Preaent cryptologic reaollrcea againet foreilti. 1pace vehicleil. are 
deficient in frequency apectrum coverage,'in aeuitivity, in ability 
to follow targets, and in quick-reaction proc.aing. A ay1tem hu 
been deaiped to remedy th.eee deficiencill! ao u to meet thoee 
national requirements for •pace 1urveillanc:e which can beat be·· .. 
met through Sigint; that ii, earlie1t detection oflaunch time, 
place and direction, earlieat. 8-ment of\ vehicle'• probable 
purpoee, and continuing information on vehicle activity and 
performance. Thia data, acquired by the puaive \.electronic 
aenaon of the National Sigint \F.atablilhment, will be of critical 
importance in alertinJ, guiding, and aupplementing the active 
1e11110n (radar, etc.) available to NORAD to perform tt. apace 
1urveillance miuion u tuked by DOD. 

. . . . While the equipment will con&iat larsely of atate-of~e
art equipment, it ii deaiped to permit updatinJ in the ~-
196' period with a minimum of wute~ The natiaaal nature Ot. 
the plan ia undencored by the fact that! I 

I I 
~ The potential military threat poaed 
by Soviet progreu in •pace technology wu pointed 

out, including the fact that "the U.S.S.R. uauredly 
poaaesaes the propulaion capability r,uired to place 

I _ along with a 
probable requirement for reconnaissance aatellitea "for 
targeting mobile and deployed strategic forces." NO
RAD's estimate of the Soviet threat was quoted, with 
the prediction that by late 1964 the U.S.S.R. could 
have between 50 and 150 major useful vehiclea in 
terrestrial orbit, including: 

Bombardment 
Reconnaissance 
Communication Command 
Jamming 
Navigation, Weather, Communication, etc. 
Scientific 

30 
60 
40 
40 
24 
12 

~ Sigint objectives were described in the 
Grey Book as follows: 

\ 1. The overall objective of the Space Surveillance Siaint 
. •)'Item ii to fulfill Priority Natioaal Intellipace Objectiv11 and 
\ to utilfy the requirementa of NORAD, other commanda, and 
• USIB agenciea by interceptinJ, locating, and analyzinJ the 
. electromagnetic emiuiODI of foreign •pace vehiclea. The 1yatem 
ia desiped to perform partial pJ'OCellaiDJ on aite, with immediate 
.backup by the National Center, to report on a naar-rea.1-time 
t>uia: (a) the place and time of lauacb, and (bl the nature, 
location and probable purpoee of the vehicle .... 

••• 2. Further objeetivea, to be 1atillfied by continued collection 
cid proceaaing on at leaat a 1ampling buia are: 

a. To confirm or deny reported nature, purpoae, and 
activity of the vehicle. 

O ... ID IDODl nJ11 
permits and if required. 

(~ It was noted that moat of the contin-
uing requirements, unl~e NORAD's early-warning re
quirement, would be satisfied by NSA's National 
Center through fusion of information collected by the 
various •pace collection sites with information from 
other llOUrces . 
~ It was emphasized that, in the 11elec-
tion of proposed •itea, purely technical camideratiODB 
had to be compromi.eed by the availability of land, 
logiatica, and eeonomica, and that esiating Sigint 
.tatiODB were 11elected in every cue •• ezcept where the 
technical requiremente would be unduly compro-

.iBGRBT 9 
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:,~:~:iN:::ep.H~:.1 ·~:.,~tr:~de7 to date~ 
was said to be the essential m llNhe ·. _ 
chain. It was planned that I\ . I sites would 
have antenna$ ca ._hie ofdnter~e uenc;ies from 

-fBr~ At , however, 
the two 4~foo~ dish antennas ac~uired frouiARPA 
would be substituted forl _ !antennas. 
~~ Recording equipment at the I 

.-ft1T .Jfif' A field processing and \analysis system 
was to! include a signal analysis unit, tracking pro
grammer, signal processing unit, computer\and ancil
lary equipment, computer displays, orbit a:nd trajec-

: ! determination I . \ I 

d . ihe p~ ·pecdiea that L;~EJ 
LJsite would be connected with the National Center 

at NSA by two secure duplex communication links. 
One would be a 100-word-per-minute link to be used 
for intelligence reporting, exchanging alerts or tip-of&, 
orbital element information, technical support and, if 
necessary, raw tracking data. The other was to be a 
2400-bit-per-second data link Caf>'lble of transmitting 
selected,! I Buffer storage was to be 
provided at bOth ends of the data link to permit input 
to, or output from, computers. 

~ The entire system was to have a Space 
Surveillance Sigint (SSS) Center at NSA Headquar
ters, operating on a twenty-four-hour basis, which 
would exercise control, provide technical support, and 
perform analytic and reporting functions. 

(U) It waa estimated that the complete 
SSS system would require 649 military personnel, 186 
civilian employees plus 109 contract personnel, or a 
total of 944 people. Personnel procurement was to 
start in FY62 in order to meet the 1 January 1964 
target data for full operation. It was also pointed out 
that training of personnel would need to start long 
before the system was completed. It was planned to 
aet up a rotation system between the field sites and 
the National SSS Center. 

10 ~iCRE'f 
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ffl1 Military construction and equipment 
procurement c6sts for FY62/64 were estimated at 
about $78.5 million, a:i:inual operating costs at about 
$20.9 million• 'I)ie8e 0011ts did not include I I 
I ~for which construction and equipment 

costs were estimated to be about $12.1 million, with 
operating costs about $3. 76 million. 

~ There were apparently doubts within 
NSA regarding the validity of some of the requirements 
the SSSPB plan was trying to meet-particularly the 
early-warning requirements stated by NORAD. If 
these were not considered valid or urgent, it would be 
possible to stretch out the Spacol program over a 
longer period, thereby reducing the rate of expenditure 
required. 4 

(C) During May and June 1961 the SSSPB 
plan was reviewed by the NSA Scientific Advisory 
Board (NSASAB) and members of three of its panels 
who asked a variety of questions regarding some of the 
plans, assumptions, and conclusions. The NSASAB 
was apparently convinced that collection of Sigint 
from space vehicles was feasible and desirable. It 
recommended, however, that the NORAD requirement 

f~r near-real-time re~orting b~ 1~~ ~e, . further iA,Y~7 0Gf\ 
tigated and assess~. / ···· 1 b ) 1 1 l 

~ Dr. Fubini, D/DDR&E, al8~ ~aised a 1 
bf 

13 
l 

number of questions regardiJ:ig NSA's proposed plans: ! 
Why did NSA think the space vehicles would transmit? ~ 

Why should it~ sylltem be considered "operational"? 
Had ''deception" been considered? The answers pre-
pared by the SSSPB were that the SSS system was a 
general purpose system intended to meet NSA's intel- !i 
ligence requirements, which would exist even if there H 
were no NORAD, and that the system was "opera- !l 
tional" to the extent that some of its features were ! l ij 

designed in direct support of NORAD. It was conceded 
that while a few vehicles would not emit signals, 
almost all others would do so. It was also not correct 
to 888ume that NORAD was concerned only with BO

called "black" vehicles but rather with all vehicles 
from an order-of-battle point of view, that it must 
consider all Soviet vehicles as potentially hostile until 
they were identified. Also NORAD and the JCS 
operational commanders recognized that a great ma
jority of the Soviet military vehicles would be active 
reconnaissance satellites, mapping vehicles, etc. I 

fSt- Other questions asked were: How do 
we relate to NORAD? Are we prepared to use ita 
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outputs, or are we trying to duplicate all its work? 
NSA replied that: 

Spadau will detect 1pace vehicle. ming active and optical 
equipment at certain 1ite1, but will have limitatiO,Dll u to 
detection r e timeline11, and identi1icatio11 abilit . 

___________ .... 
-Only by u1ing data ,Jrom both /, 

•}'ltema can NORAD maintain reuonably comple~e,.,and timely ' 
apace order of battle, including information on ,.vehicle purp<111e 
and performance. Approximate vehicle poeition information iB / 
required to auiBt the Sigint collection op~ration; when, thiB/ 
information ia available from NORAD;/ we will u1e it~ The 

I 
1----------------------_..,j_w_e_d_o_n_o_t_p_lan-, to~ .. -d-u-~~ica___,te 

NORAD facilities. 

(i) How dependent would the NSA Spa
col/SSS program be on the availability of prelaunch 
information? Could not the SovietJ launch a apace 
vehicle in such a way that it would esc~J>e detection 

.__ ________ ... ·· It was regarded as extremely 
unlikely that the U.S.S.R. would be able to launch 
space vehicles without detectfon. 

-fer- Why, if the/Soviets could follow their 
probes from the U.S.S.R. / did the U.S. need Stone
house! t It was pointed out that all 
Soviet probes would not be visible from the U.S.S.R. 
at all times, and that the U.S.S.R. had requested 
permission to install additional collection sites in 
South America, Australia, and possibly Africa. The 
alternative was to depend on a "dump method" of 
returning data to the U.S.S.R. when the probes were 
within view from the U.S.S.R. 
t6t- NSA was asked by the DDR&E if the 
proposed NSA apace collection center was to be in a 
separate building, if it was to be a contract operation, 
and why additional equipment was needed? The 
SSSPB reply was that existing processing and com
puting equipment was already fully committed to other 
high-priority problems which could not be dropped; 
that additional equipment would be needed but was to 
be installed in the existing NSA building; that sub· 
stantial savings would result from the use of some of 
the same models of equipment already owned by NSA, 
and, that a minimum number of new people would be 
required since existing people and resources would be 

-:;#to)(1) 
.· '.<;·; (1;J)(3)-50 USC 403 -SECRB'f 

// ·· · ' (~) ( S)-P . L 86-36 

us~d·/''. :~~velo~~g\and operating. the SSS program 
center.( / ; .. 

-fet- . . . CQuld existing systems be used for the 
sp"~e / coUection \piogram? The SSSPB explained at 

.· some•lenkth why no .other available system would meet 
the/space-collectiori requirements, even if a reasonable 

.· n~tnbet of modincatjons were made. However, the 
/ bbard /pointed out \~:b.at specific components of the 

/ other ,systems, where\ s~itable, were to be incorporated 
· .i into the new syste:ih. \ 

(..ct-" Dr. Fubini was assured· that there 
were no plans to diBcard\\the "1962 model;i._ ___ _.... 
systems and that no fudc:is were being requested to 
replace any major items in these systems. The two 
secondary tracking stations\.received from ARPA were 
being modified under a $3.5 JJ1illion contract to provide 
coverage of both the VHF and UHF frequency ranges 
rather than a single freqUenC)' range, and to provide 

/ improved tracking, monit()ring, search, and magnetic 
• tape recording. 7 

• \ \. 

(U) Some of the. aam~ or similar questions 
were also raised by DDR&E regarding the Air Force's 
Space Detection and Tr~clWig System (Spadats). 
~ At the end of J~ly 1961, NSA for-
warded to DDR&E two altemative.\.plana. Plan A was 
considered to be a "normal R&D tl):>proach" to meet 
the established space surveillance f)igint objectives, 
and Plan B waa "an enlarged and expedited program 
developed by SSSPB." The\ NSASAB reviewed Plan B 
and concluded that the NORAD requirements on 
which Plan B was based were not \complete enough for 
assessment. DIRNSA decided to sUbmit\ both plans to 
DDR&E, since it waa believ~d that "th~ urgency of 
the NORAD requirements oiust be evalii•ted before 
an intelligent decision can be made:"• \\ 
.k81 NSA reported that a "criti.cal exami· 
nation of national space surveillance requireJ:nents bad 
been conducted. Plan A was consistent with \existing 
FY62 RDT&E resources, and would '~conce:ritrate on 
the programmed resources of I I 
passive Sigint collection system, to satUify immediate 
needs for Sigint space surveillance and proce88ing." 
The essential elements of the Plan A proposal were as 
follows: . . . 

1. Addition of minimum analytic capability \ to 
.___ ____________ __.jby FY6~to 
enable these sites (a) to make a "fair" validity 
estimate of the nature and purpose of an indeterminate 
percentage of radiating Soviet space vehicles within $ \ 

few houn after detection and (b) to collect data. \ 

I I 
[ 1 
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2. Completion by 1966;.,p7, essentially on a normal · 
b.udg~t cycle, o~ two addi~oi ecti()9 11ite~, a 
s1mphfied collect1on system 1 · nd one Stone-
house, deep-space collectio in Asmara, 
Ethiopia. 

3. Studies to be continued, both locally and under 
contract for improvements in our RF and analytic 
capability, including simultaneous coverage of multiple 
targets and an alternate means of implementing the 
Stonehouse deep-space collection plan (preferably as 
a joint venture with United States military space 
programs). 
+6-7-- Following completion of the studies, a 
detailed program (five years) was to be developed for 
an increased Sigint space surveillance capability. The 
results of the studies would permit reasonably accurate 
cost estimates of total resources necessary to carry out 
the program. FY62 RDT&E costs should not exceed 
$1. 2 million, which could be made available within the 
NSA budget. 

-tS+- Plan B represented a much enlarged 
systems concept as NSA's contribution to the national 
space surveillance program. Phase I of the expedited .i 

project established I 

.. . The estimated total cost of this program is approximately 
$90 million for the period FY62 through FY64 and an annual 
operating cost of approximately $20 million. . .. Recognized 
inadequacies of Plan A compared to Plan B were: 

a. Identificat ion of the nature and purpose of fewer foreign 
space vehicles on their zero orbits. 

b. Lower validity identification. 
c. Reduction of intercept coverage of the U.S.S.R. (both 

geographical and in terms of percentage of vehicle passes 
detected). 

d. Only partial coverage of deep-space probes. 
e. Less reliable intersite tip-1lff. 
f. Completion three to four years later. 

6. If the NORAD requirements and timetable are considered to 
be of such an urgency that an expedited, enlarged program for 
space surveillance is warranted , the FY62 funds required to 
carry on Plan B must be made available in the first part of 
FY62. 

7. It is requested that a determination be made as to which of 
the alternatives should serve as NSA's primary guidance in 
fulfillment of Sigint space surveillance responsibilities. 9 

ffl+- It appears that Dr. Fubini doubted 
that either the Secretary of Defense or the President 
would approve NORAD's full program for space sur
veillance. If they did, approval of NSA's $110 million 
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plan would be alm0$t automatic. If, on the other band, 
NORAD's request/ were disapproved, NSA would still 
stand a good chance of having a less expensive SSS 
program, one without the part directed at "near-real
time reporting on hostile vehicles," approved. He 
pointed out, ./ however, that a third possibility
endorsing NORAD's estimate of the nature of the 
space threat but directing a much cheaper system to 
meet it-was likely. In this event, NSA's role and 
funding requests would be reexamined on their merits. 
~ Dr. Fubini suggested that NSA pre
pare a ;revised Plan A. Some of the SSSPB members 
concluded that NSA's SSS plans would soon be com
peting with NORAD's for the DOD space-surveillance 
dollar, and that the high cost of Spadats was causing 
reconsideration of alternatives, one of which involved 
reliance on Sigint, "to perform a not inconsiderable 
fraction of the total space-surveillance task. " 10 

-+et- NSA representatives, Dr. Solomon 
i Kullback and Mr. Howard C. Barlow, met with Dr. 

Fubini on 13 September 1961 and were advised that 
DDR&E had recommended approval of NSA's Plan A; 
that NORAD's Spadats plan would be reduced to 
about 25 percent of the $1. 7 billion originally esti
mated, and that the NSA and NORAD plans should 
be kept separate but must be closely related. 11 

(U) When the SSSPB was established on 
31 March 1961, it was expected that its work would 
be completed and the group dissolved by 1 June 1961. 
However, the NSASAB recommended changes in the 
SSSPB's proposed plans for the SSS program, and 
this, combined with the critical reception of the plan 
by OSD, DDR&E, caused DIRNSA to · request the 
preparation of alternative proposals. The SSSPB con
tinued to function through the summer and fall of 
1961, reporting to D/DffiNSA. 12 

~ NSA complied with Dr. Fubini's re
quest that it propose alternative programs for Space 
Surveillance Sigint, and transmitted three plans to 
DDR&E early in November with a recommendation 
that Plan Two be approved. This plan was believed to 
provide the growth potential needed to meet the full 
national requirements. 13 

~ One point made by NSA was that 

The SSS problem differs from normal Sigint problems in that 
it involves moving targets emitting an unpredictable variety of 
wide bandwidth signals. It requires a general solution approach 
now, since we would lack the necessary lead time to develop 
equipments if we were to wait for each signal to be observed. 
Such a solution involves considerable initial expense for site 
construction and equipment irrespective of the numbers of space 
vehicles launched , but is far more economical in the long run 
than a multiplicity of ' crash' ad hoc attempts as new vehicles 
and signals appear. 14 
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~ It was explained that Plan One o~~edi 
the greatest probability of meeting Sigint require)iients 
by 1965, particularly early identification o.f space 
vehicles before they CO\lld make a first pass 9'ver U.S. 
territory or U.S. forces abroad. Plan One differed from 
the Plan B su1'mitted in May 1961 in thatfthe original • 
target date set by NORAD was slipped ti 1 July 1965- • 
It was ala~ assumed that thel Jilit~ / i 
Owould be collocated With an existing Sigmt station,• 
that_ a full U.S. site ml ~as not poiit.ically 

att~~able, and thRt the nneenftlVe was a m ..... rn1mum.·; 
fac1hty manned b~ JAs a result of recom~ 
mendations by NSASAB and DDR&E, the ability to 
search for other targets while collecting /from on;e 
target, and the ability to cope With foreign' communi
cation satellites had been added; probable additional 
communications costs were identified. 
-f6' Plan Two took into consideration the 
guidance given NORAD-that the space surveillance 
operational target date should be changed to mid-
1965, that DDR&E would support development a.nd 
deployment of one full-capability Spadats facility in 
addition to the NORAD control center, but that 
additional facilities would have to wait. It therefore 
proposed that only I lsite have the. full 
computer-equipped configuration. Plan Two would pro
vide a reduced interim capability but alll ~ites 

were to be constructed and eventually be able to meet 
stated intelligence requirements. 15 

(U) Savings would result from elimination 
of the proposed 2400-bit-per-second communications 
and switching centers to link the computers, and from 
elimination of a separate NSA SSS computer, together 
with relaxation of the "crash" aspect of the construc
tion program, training, etc. The savings would be 
reflected in slower reporting, a lower confidence factor 
in reporting, and increased vulnerability to communi
cation difficulties. 
t€t- Plan Three assumed that the DOD 
would not confirm the "near-real-time" reporting re
quirements expressed in the DOD-NASA Agreement, 
sought by NORAD and other operational commands, 
and approved by JCS. Quick-reaction capability was 
to be limited to intersite tip-off and efficient opera
tional control of collection resources. Computer anal
ysis and high-speed data communications were dropped, 
and premium construction costs to meet a 1965 oper
ational date were avoided. It was noted, however, that 
while the reduced system comtemplated in Plan Three 
would not meet the operational commander's stated 
requirements, it would represent a great improvement 
over existing collection facilities. The total cost of 
Plan Three was to be spread over four and one-half 
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years, rather than three years." Total estimated C08t.8 
for the three plans were: 

Plan One 
Plan Two 
Plan Three 

$67 ,946,000 
56,663,000 
35, 176,00010 

(U) Plan Two was accepted by DDR&E in 
December 1961 with certain \modifications-limit the 
number of sites which would be provided a search 
capability, specify that existing receivers from com
mercial sources or resulting from earlier government 
development programs would be used, and ordered a 
detailed technical development plan be prepared and 
reviewed by DDR&E before any system development 
money was committed. It was. informally indicated 
that approximately $20.6 million would be made avail
able as the FY63 funding level, and that these funds 
would be distributed as follows: · 

NSA ARMY AIR TOTAL 
FORCE 

RDT&E $ 6.2 -0- -0- $ 6.2 
Procurement 8. 1 -0.: -0- 8. 1 
Military Construction -0- 4.5 1.8 6.3 -- ~ --

Grand Totals $14.3 $ 4.5 $ 1.8 $20.6 17 

(U) In mid-December 1961, DffiNSA, Vice 
Admiral L.H. Frost, USN, announced the establish
ment of a new "Spacol Management Office" for the 
purpose of "directing the implementation of the ap
proved DOD program for the research, design, devel
opment, construction, installation, and initial service 
test of the Spacol system. R3 will develop Spacol plans 
in collaboration With D31. " 18 

(U) The Spacol Management Office was to 
be the "principal NSA element responsible for the 
allocation or expenditure of Spacol resources, and for 
conducting liaison with organizations external to NSA 
on Spacol or srbjects directly related to Spaco!." 

(U) §0' 19f- _ I Chief of the 
Office of Analytic Equipment Development, (Kt), was 
designated Spacol project manager and chief of the 
new office. The latter was to be staffed with personnel 
"from all appropriate Agency elements in order to 
achieve an optimum group of personnel who are 
specialists in all the functional areas involved in 
Spacol." 
(U) ~ The Office of Spacol Management (R6) 
was subsequently designated the "Office of Special 
Program Management." It was organized to work as a 
team Within which there would be functional special
ization to permit engineering personnel to concentrate 
on engineering while nonengineering personnel would 
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handle other major responsibilities n~essary '~O: sys
tem development without duplicating the skills\ and 
effort of other organizations. The office (JU;) cori~~ted 
of a chief, administrative and clerical staft', and, (()Ur 
branches. R61 was a program controls and supp<>rt 
organization charged to prepare ~d monitor coD:trC>l 
procedures, and to support the ot.her organizations~\ It\. 
was to perform the following functions: [ . '\ 

1 Conceptual Phase: Prepare fiscal and )mplemen~\ 

tation plans, participate in site surveys ! an.d tech- \ 
nical support requirements f pr Technical Pevelop-
ment Plana; / i \ 
2 Preprocurement Phase: I?"epare managem~nt and 
fiscal provisions for purc~~e descriptions, ·review 
purchase descriptions, preJ:>are and process precon
tractual documentation, and participate !in analysis 
of contract proposals; / ! • 

3 Development Installation Phaae: Provide a.dmin
istrative services on contracts, perform fiscal and 
schedule analysis, rep0rt on all active [ cont'racts, 
provide technical representatives for ~ontracting 

officers on active contracts, plan for ~d direct 
movement of system~ to operational sites, originate 
installation plannutg, participate in Categoey ID 
testing, and coord,inate requirements atj.d plans in 
NSA and with th~ SCAs. . 

R62 was to provide ro·ect mana ement ~den •· 
ing services for 
for · and R64 for Stonehouse. 

Developing the Final Technical 
Development Plan (U) • 

eer
R63, 

(U) The Spacol program w~ given an 
FY63 funding level of about $20 million, and its 
assumed total cost was set at about $40 million. The 
Secretary of Defense approved implementation of the 
"more austere" version of the plans shbmitted by 
NSA. NSA was told that the final Spacol [development 
plan would be "tied to maximum utilization of existing 
capabilities in this critical signal collection area"; and 
was directed to minimize "the necessity for continual 
ad hoc responses to events" and to "provide a balance 
for an austere but vigorous and technicii,lly adequate 
growth of capability. " 19 

• 

~ DDR&E requested that NSA prepare 
a detailed development plan within the stated funding 
assumptions, and specified important issues to be kept 
in mind in preparing the plan. They included: 

1. Achievement of a significant capability by 
1965 is required in both th~ I and Stone-
house collection sites. 
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2. Early capability in at least one Stonehouae 
site in 1964 is highly desirable to obtain the earliest 
useful collection capability against both very high 
altitude satellites, and also on manned or unmanned 
lunar vehicles and other deep-apace probes. 

3. The ... plan ... should identify the equip
ments proposed in enough detail so that the equip
ment lists formulated can be subjected to early 
decisions as to their applicability and availability. 

4. Particular attention must be paid to the 
\. potentials inherent in building on existing and near
\ future signal collection installations and capabili-

\ \ ties. The engineering plan should list existing ca-
\ pabilities, pointing out their shortcomings and 
\ •eaknesses and should identify which ones cannot 
\ be\~mployed in Spacol; the plan should also indicate 
\ the\ degree to which existing capabilities will be 
\ complemented by the new proposed capabilities, as 
\deem~ desirable or necessary because of the future 
'growth\ of collection requirements. 
\ 5. Th~ NORAD requirement is obscure because 

it\ appea~ tied to a threat that is neither defined 
no'r clearly met by p&BSive devices of the Spacol 
tyi)'e. In vi~w of this, the development plan should 
include statements regarding the reliability, useful
ness;, and cost effectiveness of extremely rapid 
reporting as compared to more deliberate reporting 
with l#gher aa~urance and reliability. 

6. The plan $hould discuss the traffic handling 
ability ~hich c&.i be incorporated in the Spacol 
system within the funding confines mentioned 
earlier .. \. . "·-..... 

7. The 'Plan ehould specify the variety of preci
sion tracking capabilities which need to be incor
pora~~ in \~th the I land Stonehouse 
rece1vmg stations. . . . 

8. Careful \attention ehould be given to the data 
proceesing and communications systems associated 
with Spacol. In particular, it should be p088ible on 
the basis of the development plan to specify those 
items of inforniation which can be developed by 
relatively simple equipments at the field sites; those 
which would require a rather extensive data proc
essing facility of at least one site; and those cases 
in which it would .. be most efficient to do the 
processing at NSA S:fter communicating the data to 
NSA headquarters . ;, .. 

9. In general, the\ development plan must de
scribe, in detail, the way in which the Spacol 
system grows as a function of time .... 

10. The operational planning which shows how the 
Stonehouse system can make use of initial infor
mation received from thel !sites should be 
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Bpecified-in parti~Ji.~> h~~ ·tb,ese two sites com- cult to answ~·t arid ·.to bureaucratic friction between 
plement one another. : iii·. tb,e very high altitude the various or~i..Z~tio~ involved. 21 

satellite and space-pf9b°~ -~ork;-. and how the hand- ~ •. \ R6 \epr~sentatives visited NORAD 
over is to be accompl~~eci>. Det~ils are.required as headquarters early ~- February 1962 and briefed 
to how the ov~rall numbe-r · (>f ·stotlehouse stations NORAD representativ~ on "the status of the SSS 
is related to o'1erall performa.D.ce·~ . on the basis- of program and plans. NORAD \ liad heard that the 
anticipated So-yiet traject~i~>: . . ·. . .. . ·. program was hemg cut 1n the ' 1-real-time reaction" 

11. The plan .should in¢1U:~e \a .~~c\is.sion ·.~f the ·. · area and was conc_emed th~t its r.eq,uirements would 
relative merits of mobile lln<i .. tiied. inatal•ationl! at riot. be met. NO~~ repre~ntativee · .. µtdicated their 
certain of the sites, includ.ing :;~h~ time phasing of conct:!ni regarding the matter\. of survi'1ability in the 
such alternative sites and t~e -\us~ to\~hieh_ the " . event of-81;1 enemy; attack in which NSA w~ destroyed, 
mobile equipments could be p.ut Ji they .ar~ sub~e- ·····... and they ~er~ cdnsidering setting up a s~all NSA-
quently replaced by fixed equipm~ts~e:g.> use ·of -type operatio~· in th~ir under ound Combat 0 

I 

the mobile equipment as gap fiiler~i• · · · "· tions Center (CO(;). · 
r--"""::-~~~~--------,'.'."""';:======================:1... : ~ .. .. \ \ \ 

12. NSA has r~cently been asluid tc:> b~pn\s6Ille 
investigations on how the presently .cont~ived Sp~col 

effort could be com lemented if a 

would be desirable that the development plan Cot. 
Spacol specify to wpat extent this capability would 
complement the cdnventional Spacol capability in 
the event that the I I collection platform 
should prove to be technically feasible at an early 
enough time. 20 

(U) ~ DDR&E noted that some of this plan
ning was under way, and added that the development 
plan had been discussed with Dr.I I 
of the NSA Scientific Advisory; Board. He had sug
gested that the appropriate NSASAB panel meet 
about the middle of January 1962 to advise NSA on 
submission of the engineering development plan. 
DDR&E concurred in the latter'$ advice and suggested 
that an initial review of the proposed development 
plan be held in March 1962. NSA was also encouraged 
to seek the cooperation and assistance of any other 
organization "capable of making substantive contri
butions to the NSA preparation of its development 
plan." 

(U) The new Spac(>l Management Office 
had difficulty in finding satisfactory answers to some 
of the questions raised by DDa,&E regarding the SSS 
program, and in obtaining the; information needed to 
develop an adequate technical development plan. 
These difficulties appear to have been due both to the 
fact that some of the questions were inherently diffi-

(b)(3)-P.L. 86-36 

~\ The NSA representatives reported 
tha~ NORAD's approach failed to appreciate that. 

e~l!n th'a.igb they get im~iate reporting ... to build up the. 
requirect am()Ullt of information for Atl inference OD vehicle.\ 
purpoee,' 

The R6 representativ~s .. made a number of recommen
da.tions for NSA action "-41cluding: 

. ' 

\ 1. Prepare a draft NSA position on the desira-
bill.ty and feasibility of pt~viding a small SIGINT 
proeessing element for NOR~ underground COC 
(425L). In the absence of ~y official NORAD 
propos&.l, this position should not.be forwarded, but 
some ad\'ance consideration is reco.mmended .... 

2. Inf~r.m NORAD of results of'I I site 
survey as ~~n as possible .... 

3. Provide NORAD an explanation of present 
NSA capabilities for alternate routings of commu
nications from I ~r other field Sigint sites 
to NORAD in the event of outage or destruction of 
the NSA Center .. . . 

4. Make a current reappraisal of the desirability 
of having a permanent NSA Liaison Officer at 
NORAD, as suggested by JCS on 5 Dec 1960 : ... 

5. Pursue the NSA-NORAD mutual agreement 
requested by NORAD in June 1961 and recom
mended by ADP in his report of 27-28 July 1961 

SBCRET 15 
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TDY to NORAD so that detailed ·· .. '1greements on 
such matters as Spacol support can

1

• f::>e keyed to an 
overall understanding .... 

6. NSA should ask USIB to pronpunce on the 
validity and relative importance of\ tpe near-real
time reporting aspect of space surve~ll'~nce require
ments compiled by NORAD and accepted by JCS 
on 19 June 1961 (JCSM-415-61 atuf JCS 2283/ 
137), in view of the effect subsequept DDR&E 
challenBfls to this concept are having on\NSA's own 
planning . . . . . \\ 

7. Ask NSA field activities (and SUSLO-L), 
which have not already done so to brief their 
respective unified or specified commander$ on NSA's 
SSS plans and to ascertain any special req~irements 
for space surveillance Sigint. (Their overall space 
surveillance requirements were expressed to NOR
AD 24-25 January 1961 and are included in the 

22 ! 1. ! Spadats requirements study). . . . . • \ 
~ The first NSA report on the "Status 
of Space Surveillance Sigint Planning" a~d "~PACOL 
Status Report-1 April 1962" was forwarded toDDR&E 
early in April 1962. In part, it reported that:\\ 

Our principal efforts during the quarter jus( endeq have 
concentrated on five areas: establishing a management approach, 
reviewing systems requirements, firming up site ielecti~n, col
lecting background information, and establishing system deaign 
criteria. 

Progress and achievement in this phase can be measured not 
in terms of hardware, nor by the volume of plllJ)Ding 1)8.pera 
during the quarter, but rather by the greater . measure of 
confidence achieved in the extent and limits of our ~owledgl! in 
each area . . . . " • • \ 

\ \ \ 
~ Planning for the SSS pr0gram • and 
discussion of requirements had been conful.ed to con
sideration of requirements for intelligence • on SO\liet 
space operations, but in May 1962 Production Gr(>up 
B also stated requirements as follows: 

I 
2. Consequently it is suggested that the misaion of I 

and Stonehouse facilities as outlined in para. 2.a .... -.ol.....,.t.-he..,. .... 
referenced A4 D/ F be amended as follows: 

(U) Dr. Fubini wrote DffiNSA early in 
May 1962 acknowledging receipt of the first SPACOL 
Status Report which he considered 

(b )(3)-P.L. 86-36 

very informative in giving a broad gener&l treatment \or the 
subject, but 1t is not detailed enougb in treating the apecific 
problems as presented in DDR&E guidance letter, ... iii suffi
cient breadth or depth to allow UB to go ahead with confidence 
on appropriation or obligation. Although the contract& and 
studies in-being mentioned in the report may cover all of the 
unanBwered isauea, their content is not embodied even summarily 
in this report and, therefore, we will need more information. 
This information muat address itaelf to and be presented in the 
aame format as the detailed DDR&E guidance, .. . 

We 1hould like to emphasize the concern of this office -1th the 
atatementa made in the report which 888ume that Spacol ~ going 
to ro ahead on the baais of the present knowledge. FY63i funds 
will be made available only upon presentation to DDR&E of an 
acceptable development plan; therefore, any commitmen!t that 
may have implied the availability of these funds could bring 
about undesirable consequences. In this connection, it 1 is re
quested that NSA provide us with written confirmation that all 
contracts issued to date on Spacol can be completed within the 
present (FY62) funds. Incremental funding is not considered to 
be a satisfactory IUUIWer to this question. The comptroller is 
being advised of our concern about these funds by a copy of this 
letter. The NSA report .. . does not provide fiscal details ~hat in 
any way recognize expenditure limitations that were place<i. upao 
Spacol by DDR&E. Our examination of the program indicates 
that discrepancies might easily exceed $100 million. 

.. . it is requeeted that NSA prepare an additional reP\>rt on 
Spacol. This report ahould be a technical development plan 
prepared in accordance with the 1pecific guidance from ODDR&E 
dated 20 December 1961, and 1hould be submitted to ODt>R&E 
on or before 10 June 1962 in order that we can determi.De our 
position on FY63 funding of Spacol. • 

It is further requested that your report indicate the, NSA 
manpower used to date, and that required to prepare the above 
report. is 

(U) W9UO) A note of 11 May 1962 from Dr. Louis 
Tordella, D/DffiNSA, to Mr. I I com
mented regarding the above, " ... I can readily see 
why Fubini got upset. Let's put more conditionals in 
our statements of what we plan to do." A memorandum 
was forwarded to DDR&E on 5 June 1962 assuring 
him that the apparent assumption in the first report 
that Spacol was in fact going ahead was made merely 
for planning purp06es; that no contracts had been let 
specifically supporting Spacol; that a study contract 
under negotiation would be financed entirely from 
FY62 funds already available to NSA, and that no 
commitments extending into FY63 would be made 
until approved by DDR&E. The remaining material 
requested was to be forwarded separately by 10 June 
1962, as requested, but that deadline was extended. 26 

The proposed technical development plan was for
warded to DDR&E on 19 June 1962. When all or part 
of the plan had been approved, a secret, edited version 
was to be prepared for use by the participants in the 
program. 27 

(C 000) After reviewing this plan, DDR&E 
wrote DIRNSA on 14 August 1962 that: 
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1 .... The contents of the document are a good, broad an.d 
comprehensive treatment of the subject matter, with sufficient 
detail to analyze in depth the features of the proposed program. 
In this analysis, it appeared to us that several of the technical 
iuues were not completely resolved, as was to be expected in 
view of the preliminary nature of the TOP. On/the .whole, 
however, the report is satisfactory, and furnishes a moet appro
priate basis for further guidance regarding the techn.ical issues 
which we consider to require additional clarification in a modified 
TOP.... . · 

... 3. Specifically the modified TOP.should include some or 
all of the following provisions for further definition of the Spacol 
11ystem characteristics, while preserving a well-balanced system 
capability: 

a. Baaed on an anlysis of .coet versus.effectiveneBS, consider 
deletind lirom the 11ystem, since, while they 
fulfill 16 percent of the system requi~ments, they also incur 25 
percent of the coet. . 

b. Sincel lupgrading is a coet estimate 
only representing 25 percent of the system coets with no clearly 
defined system improvement value, consider deferring this item 
until that time when value versus coet determination indicate 
that sucb action is neceBSary to maintain an adequate system 
capability. 

c. Because missile-oriented capabilities are currently being 
used for space collection, consider planning for continuing 
utilization of that missile-oriented capability, and identify in 
detail that unique and nonoverlapping capability which will be 
furnished by the specifically provided equipment of the Spacol 
system. 

d. Since user requirements can be fulfilled by combinations 
of various amounts and types of data, consider simpler, leBS 
coetly alternatives for fulfilling NORAD requirements, specifi
cally including procedural changes required to provide Spadats 
with Comint generated data. 

4. . .. I am also concerned about the coet estimates for the 
Spacol system as described in the June report. It is noted there 
that the proposed program has llBBOCiated with it a current coet 
estimate very cloee to the budgeted funding. In view of the 
historical fact that the initial planning estimates of coet are 
often considerably below final program coets, and to insure that 
the maximum funding of $40 million at Spacol aystem completion 
not be eiceeded, it would be prudent to plan for a present base 
coet estimate substantially under the $40 million level. 

It is not the intent of this constraint to aet arbitrary funding 
limitation on the program; however, the impact of the revisions 
of the TOP you will make in consonance with paragragb 3 will 
undoubtedly have the automatic effect of aubstantially reducing 
the present coet estimate to a baae planning figure of perhaps 
$25 million. In any case, program planning and the BB8ociated 
management and contractual arrangement must be undertaken 
so as to avoid final expeditures in eiceB& of budgeted amounts. 21 

(U) It was also anticipated that NSA 
would be able to complete its revisions of the TDP in 
line with the above guidance not later than 7 Septem
ber 1962, and that following receipt of the modified 
TDP, release of additional funds could be authorized. 

(U) ~ NSA forwarded its proposed changes 
in the "SSS Technical Development Plan" to DDR&E 
about two weeks ahead of the indicated deadline. The 
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prop0sed modifi~ations, in .effect, di\'ided the program 
into two phases: .. .. · .. 

1. \Phase I induded the "add-0n''iter-;m=s..;;.fo~r:..ol __ ......,I 
• • \. l Stonehouse I, and I I 

installations, an~ \.the NSA Processing Center. 
These\ iteID$ were t<> be undertaken immediately 
and their est.imated tot1,1l cost was $21,405,000. 

2. Phase Il included upgrading! 

._.,.....~~~~....;.,..~~~~~....;.,..~~~....1l and was to 
be defetred until FY65 when accurate cost data on 
Phase I would be available. 

(U) ~ This approach provided a mechanism 
for funds control while maintaining a.balanced system 
cap$bility. • ... It was pointed out "that. 'coet' of the 
modification is a two',year delay in the I I 
installation \and one additional year of less productive 
operation ofl I" No funds were to be 
obligated for Phase II without DDR&E approval, and 
NSA would furnish DDR&E a detailed funding sum
mary covering Phase I and recommendations for Phase 
II by 1 June 1964. Further discussion of certain points 
requested by DDR&E was alt10 enclosed. 29 

(U) On 18 September 1962, DDR&E ap
proved FY63 RDT&E funds for Spacol, raising the 
total of funds approved from $37 ,343,400 to a total of 
$43,559,400, and releasing $6,216,000 for the Spacol 
project based on the technical development plan as 
modified on 23 August 1962. 30 

· 

(U) ~ NSA discovered, however, that the 
reductions in Phase I included FY63 MCA (Military 
Cojstruction Army) funds amounting to $1,285,000 
for! I and $1,553,000 for I I 
construction which could not be deferred from FY63 
to FY65. Therefore, it requested that the authorization 
for Phase I be adjusted by adding these amounts to 
make the total for Phase I $24, 183,000, with a 
corresponding reduction in Phase IL It pointed out 
that these adjustments could be made without exceed
ing the $25 million planning limitation imposed by 
DDR&E. 31 

(S) The complete "NSA Space Surveil
lance Sigint, Technical Development Plan, September 
1962" was approved on 20 September 1962. The 
changes approved by DDR&E had been incorporated. 
Primary Sigint objectives of the SSS program were 
stated as follows: 

... To meet the aspects of space surveillance which Sigint ill 
best able to fulfill. .. Space Surveillance Sigint objectives, to be 
met by monitoring signals from the space vehicles themselves, 

are: 

Near-Real Time Reporting: 

1. Time and estimated place of launch. 

2. Nature, location, and probable purpose of vehicle. 
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Continued Reporting (•ampling or other basis): ill/ J and a simi~ar fac~litya~d~ tol ~arly in 
1. To confirm or deny reported nature, purpoee,( and ac'tivity,.. -' '/;;,· ll ·.196. 3 (Figure 4 is al I system diagram). 

of the vehicle. · · 
;,~ {U) The Stonehouse system was pat-
"" te.med after the NASA deep-space instrumentation 

fa~ility (DSIF) since the data to be collected was 
:::: ~i~ilar (Figure 5 is a Stonehouse system diagram). 
!/!1 
i'if 

ifl 

II 

SSS Management Program (U) 

if ~ 

(U) ..Ifft' Planning and implementing the SSS 
program were to be directed and coordinated by 
NSA \ while specific responsibilities were divided 
among NSA, the service cryptologic agencies, other 
government agencies and private contractors, with 
due regard for limitations on resources and the 
speciaL talents available and needed. It was ex
pected that there would be one system contractor 
for '·· the I ~ystem, and another for the 
Stonehouse system. The service cryptologic agencies 
were to participate in system procurement to the 

11 

/ / / .:' i i .
: :.: 1.·=.~.· 

(C) The techni,cal development plan • • fi 
analyzed existing missile a.nd spilce-colle,ttion sites :.

1
.: 

and installatioP:s in term$ of ~heir / potentials and , . 
1 

limitations in relation ~o kn.Own space-collection • . , 
requirements. Proposed SSS facilitfos were $imilarly · 1 u 
evaluated. /The results / so far as ,the $SS program • · 1 

was conc~foed, were summarized in a table showing ; i 

"Estimated Relative /Value/ of Woposed SSS Facil- • ii 

ities. "/ (see Figure lh Pha.aing <;hart~! for the I • • ll:.1 

LJand Stoneho\,lse I s~tem~ coveting the period • 
i' 

FY62 to FY67 were ala~ inch,ide_d ,(see !F~jgt1re 2 ) . , ; 
After the I I mstaHat10ns at; _ • . : 
I I were completed, /the .hext major ' 
improvements would occur about i ei hteen months . 
later, when the sites would 
become operational. ' ....-----=------''----------------' ...... 

i fi 

e][tent necessary to allow them to conduct the training , 
provillioning and construction activities for which they will be 
respo~ible. 

31 

Detailed site selection, provision of adequate real estate, 
structures, and support facilities will be accomplillhed by the 
appropriate service cryptologic agency under the guidance of 
NSA. ; . 

Communications were to be provided by the Defense 
Communications Agency, based on requirements sub
mitted . by NSA. 
(U) . NSA was to provide each of the SCA.a 
with a statement of the number and type of operational 
personnel required per shift, and the SCA.a were to 
apply appropriate manning factors and provide the 
necessary personnel. I I and signal analysts 
were to be furnished 6y NSA (see Figure 6. )33 

(U) ~ It was pointed out that many of the 
people would require extensive training in advance of 
their assignment to one of the SSS sites. It was 
expected •, that the service technical schools would 
provide basic training courses for operators and main
tenan~e personnel and that NSA would provide ad
vanced ot supplementary training where required. 

~ It was /expected that a major im- There wo'1ld be on-the-job training (OJT) inll 
provement in the speed with which intelligence . a~d earth-satellite tracking at estaqlished t~ 
could he derived frpm I . lintercepted !_by .· stations in. the zone of the interior. Initial assignees to 

I J could ibe secur - ite I I and Stonehoµse stations would be given 
processing and OJT by the system/ contractor at his plant before 
[ I A deve opmenta m e o ·,. a facility for shipment 9f.the equipment overseas. 

prr:ci~u t k'as to be inst~lled (U) .~ Three classes of funds-Military Con-
at ls~ortlyafter inst1dlation . /• struction Appropriations Defense Agency (MCDA), 
of 1 easic collection system 4,uihg \the/ wiJ:iter; Procurement Appropriation Defense Agency (PDA), 

18 SHCRH'f 
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and Research, • DevelopIDent, Test a~~ Evalµatio~ ~ 
~;t~_>r;:~~k~~i;:!.!:fti!:eins~~t~;ra~· ···caee 1·· .. 

L_Jnadeit necessary to replace. $1,675;000 of MCDA 
funds requested for FY63 with aii estimated. $.5 million 
in FY65 funds.: POA funds were heeded fo~ procure
ment/ of commercially available coll~tti~n and proce88-

I ing,;:u~~:r::tr:;roL year after inBtaUatioil, and·;~,.} 
handling charges, etc. RDT&E funds wer~\ne~esaary ·. 
to cover the systems engineering and development 
effort. Specialized training costs were met by .iht~mal 
programming within 0/M budgets. 34 

. · · 

PERT Adopted (U) 

(U)~ The PERT (program evaluation review 
techniques) system was adopted for management con
trol in th.e development of the SSS program. In 
addition to time-oriented networks already prepared, 
the system included: time-scaled networks for each 

I land Stonehouse site; monthly inputs of time 
changes; and use of a computer to identify critical 
paths and distribution of analysis information. 3s 

Space Sigint Requirements (U) 

(-st- In the spring of 1963 NASA wrote 
NSA to confirm its hope that NSA might be able to 
collect and exploit data transmissions from Soviet 
lunar spacecraft before they could be obtained from 
NASA's own lunar exploration program. The data 
would be of great value in the Apollo manned lunar 
landing program. A statement of NASA's data collec
tion requirements was enclosed, and it was noted that 
these would also be levied on the intelligence commu
nity through GMAIC (Guided Missile and Astronautics 
Intelligence Committee). 

... NSA has primary reepo1111ibility for the collection of auch 
data traD11miaaiona, it is desirable that you consider this problem 
area immediately. The NASA would appreciate receiving a 
proposed ground instrumentation aupport plan for meeting these 
requirement& from NSA and your commenta on the encloeed 
requirements. 

In connection with the instrumentation aupport plan, the 
NASA reviewed your 'Space Surveillance Sigint (C) S144037 
Technical Development Plan,' dated September 1962. The plan 
generally appears to be capable of meeting the NASA require
ments except in respect to the timing of certain facilities. It is 
evident that the proposed 85-foot diameter anteDJl.8 at Aamara 
is a key facility for obtaining proper support of the NASA 
requirement&. The availability of this installation at the earlieet 

.. 

~~CRET 

·· · ... poaaii>le date would be highly deairah\e, even if the faciliti• are 
activated on 4 aubayatem baais. 

. .. 4. In summary the tentative NASA vie1r11 are: 
. . . . c. The uae of existin~ lracilitiee on an interim 

buiir -.nd the optimizing of the capabilities of the 40-foot 
antennas in ahould be eumined in detail. 

. . . d . The proposed NSA facility at Aamara 1hould be 
accelerated. The NASA ia willing to ... iat the NSA in this 
regard, if deaired by the NSA.,. 

~ Representatives of CIA, DIA, and 
.. NSA met on 24 July 1963 to discu88 Sigint space

collection plans and related intelligence requirements. 
During this discussion an NSA representative pointed 
out that, even when the Interim Deep-Space Facilities 
Plan wa8 fully implemented, it would provide primary 

in the plan. Dr . 
................... ~ ....... ,..,...~~..,..,...~ ............... ~ ....... ....J 

... ee on, , mentioned that there were other facil-
ities which could possiblycontribute to our collection 
~pability, and that in his discussion with Dr. Fubini 
it appeared that DOD might not have realized the full 

impa~\ on the U.telligence commuriity I"''""' h bl dele
tion of I I and Stonehouse from 
the SSS program. Dr. Wheelon said that e would 
recommend to the DCI that "the door be left open on 
CIA's review of that portion of the Combines Crypto
loic Program dealing with space, pending the results 
of further study of space intelligence requirements." 
It was also decided that CIA and DIA representatives 
would draft a propoeed letter for NSA to send to USIB 
stating that NSA had not received space intelligence 
requirements covering the period through 1970 and 
requesting that usm prepare such requirements and 
indicate their priority compared with other require
ments previously submitted. 37 

~ In the fall of 1963 representatives of 
CIA, DIA, CCPC (Critical Collection Priorities Com
mittee), GMAIC and NSA concluded that USIB had 
not defined intelligence requirements to be levied on 
NSA well enough to allow it to develop a national plan 
for space collection. They pointed out that, since the 
cost of space collection was extremely high, NSA could 
not obtain adequate funds and other support unless 
USIB's specific needs were spelled out in detail. NSA 
requested, therefore, that usm develop such require
ments and give them to NSA for use in determining 
if existing plans were adequate. If plans were inade
quate, NSA was to notify USIB and submit to OSD 
a proposal for augmenting resources. Two other studies 
of missile and space intelligence were also then under 
way: a DOD-wide review addressed primarily to the 
efficiency and responsiveness of collection and analytic 
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efforts, and a full-scale evaluation of the total eff<>rt , 
against the Sovie~ land ESV problems?8 

SSS Program Priorities and Funding (U) 

(U) ~ Early in November/1963, NSA .sub-
mitted a I ppgrading .Funding 
Summary' to DDR&E at the latter's request, b\lt 
pointed out that the indicated priorities and.line item 
costs might change -by the time the "SSS Phase II 
Funding Plan" was submitted, as required by DDR&E,· 
prior to 1 June 1964. This material was/ for use in 
connection with the DOD FY65 budget review. Specific 
projects were listed in priority order for FY.65 and 
FY66. NSA predicted that some of the lower priority 
projects listed for FY66 would not be ·completed as 
part of the SSS program either because the need 
proved to be insufficient or because /they could be 
deferred. Also, although there would be benefits from • 
accomplishing some of the higher pribrity FY66 proj- . 
ects in FY65, it was believed that the schedulin •was• 
reasonable and that funding for 
FY65 should remain at th._e__,c_u_r_r_e_n_t._• -1-ev_e_,,__. 

$2,995,492. 39 

Program Review, April 1964 (U) 

tet- In April 1964, NSA forwarded to . 
DDR&E a review of the first eighteen months Of the • 
"Space Surveillance Sigint Pl-ogram (Phase I)." This • 
document attempted to update the "SSS Technical 
Development Plan" of September 1962 by identifying 
the more significant nece8$ary departures from the 
plan, and the reallocation of funds within the approved 
total of $40 million. · · · 

It was anticipated that some of the detail -Of the TD~ would 
have to be changed to meet the impact '!If new conditions. 
ProbleI118 created by changing requirementa,. dollar limitations, 
gold tiow restrictions, the impact of foreign policie8 ~ tech- · 
nological adjustments in 11ystem design have been inet by 
responsive and realistic ~&'utions. 40 

(U) ~ The SSS program was progressing in 
accordance with the approved plan; three major system 
contracts had been awarded for Stonehouse, ._I ___ ___. 

.__ ________ .,,i..;.e~q.;;;u~ip;.;;m=en;;;;.t;.;;s;.;.. ~Complete fabrication 
of Stonehouse and equipment •was e:z:-
pected within si:z: months; the contract 
had been awarded several weeks earlier and was 
expected to be completed on schedule. Stonehouse 
construction was expected to be about five months 
late, because of local political complications, and 

20 CONPIDENTIAL 

might be further delayed because of local land acqui
· .. ' sition problems. The only significant change in system 
\design reported was the addition of a 150-foot antenna 
] ·· Ito Stonehouse. It was predicted. that the 
SSS program would be completed within the approved 
$40 million ceiling. 
(U) \ Hardware fabrication bad been left 
largely to commercial . contractors while design of 
advanced subsystems was . assigned. to the NSA WO 
Organization. 
(U>-fer The Stonehouse. contract was awarded 
to Radiation, Incorporated, of Melbourne, Florida on 
1 August 1963, as the low bidder bf two firms. Five 
companies were solicited on the I ~ontract, 

··.• ... and the con.tract was awarded. to Ling-Teaico-Vrn1gbt 
·• ·. of Greenville, Texas on 12 March 1964. The! I 
Oontract was awarded to Sylvania Electronic Sys-
tems-West, on. 15 July 1963, on a sole-source basis 

·. because it was, believed that the construction to be 
· .. acomplished under severe weather conditions at this 
• site did not allow the time required. for competitive 
• bidding. 

·. (U) Each purchase description included. a 
."work package" approach by which all the work was 
divided in accordanc~ with PERT cost techniques into 
units which readily could be compared, and which 
made regular reporting and contract supervision easier 
and more effective. Fixed-price incentive contracts 
were used., since only a &mall amount of development 
work was involved. in each\ contract. 
(tJ) ~ The origin$! TOP concept of commu
nications support was retained; it included duplex 
links from the collection sites to the NSA Operations 
Building and between sites. Technical data could be 
eichanged. and raw intelligence data could be for
warded to NSA at a rate of lOO words-per-minute. 
Since there was no requirement for field computers to 
ha ye direct inp~ to an agency computer, there was no 
ne~ for transmission of digitizedc data, although it 
was expected that the communications system would 
be ·.able to provide such service. Since the Army 
proVided some terminal equipment from its own re
soui-ces, and some planned high-speed '.teletype equip
ment could not be procured for timely 'installation in 
the I I circuits, the cost of communications 
support for the SSS program was only $302,000, 
instead of the $540,000 programmed. · . ...------. 
~ The remote locations of the.,_I -......,..___,, _ _. 
and Stonehouse sites, the size and weight of the 
equipment components, the contractual requirements 
for GBL (government bill of landing) delivery, and the 
installation schedules specified. in each individual con
tract, required that careful attention be given to the 



DOCID: 4035972 /~ b )(1) 
/ ('b)(3)-50 USC 403 
.. {b)(3)-P.L. 86-36 

i(b) I 1) 
(b) (3) 

OGA 
1'[~ ) ( 3)-P . L . 86-36 

~ \~7·\. SE CR BT 
.. \\ \·-_ 

. . . i ". ... ::; j · .. ·::. 

trans rtation of each i!ystem from the CO NUS. The / •w1 MIR !r(>m ~~t\ Alde, K3 <Sind) for Howard 
systems wer~ triuis\>orted b_y -~ail, C. Barlow, Deputy ADRD, ~ Vali41tY, ~<)f ~uiremenu of the SSSPB 

i P}an," 22 May 1961. i \l \ 
water an air to . . . an __ . d under _. · · · ,, 

'(U) RDf&E T:iµk ~port~\ "Benaon," Regulation 
then existing DOD policies, _no charge8

11 
'f'i,efe made to ii No. 06--0l, 3 Aug 1961, /p. 4. 

NSA for this service. Add-ori equipilleJ1t':for th08e sites i '(U~ t..f~mt-rrvi•im u'fr\•mi•tirif queationa and pro-
was airlifted. poaed rephea) from S.SSPBL • • ·, ,.. · .. _to Director, NSA, 

~ Thel lsystefu was shipped "Fubini Queationa," 15 June 19&1 l with inclOBure ... · _____ _ 

·· 
7(U~ .. ·'•·•· Memorand. u. m. !ro.m. ·,···· ... ss. SPBJ by water; provision was/ma~e for this i.ri the contr.act .... -------to Director, NSA, /'Fubini Ques~ipna,'~ \15 .June 1961; !U) MIR by 

and paid for by NSA. Shipment of J . I I Pr., and Melville J. Boueher, SSSPB, "Meeting 
.....,. ..................... --..--.---..---. ... be/ phased to avoid the Winter 4 August 1961 with ... Dr. Fub[!li.. .. ," 7 ·.'.ug 1961. 

itially, air trans1>9rtatfori from '(e) Memorandum from, l)irKtor, NSA to DDR&E, 
o e ava r tation, close to the con.tractor's Serial: N 2006,"Space Surveiil8:Dce Sigint .Program," 31 July 1961, 

· · with two inclOBUrea and MIR by i A. W. &ee. 'Zl July 1961. plant at Mountain View, California was plan .. ned, but · · · · ·· 
9(U) Ibid. The WR to the NSA memorandum to 

shipment by water was found to be better/ The ideal DDR&E states, .. 3 ... . The S$SPB mem.b~?. ar~ not completely in 

appeared to be to use a sma~l::::a::r: .i.Uel directly •"""' .nth/th• m•mo, fttl ... ihOt it obholld "''' mo~ mpport ,. 
from the West Coast ti -------Uthe system Pian B." NSA took a aafe, ! ta,ct~ po1iti~µ without committing 
check at the contractor e , oc olitractual in- itself reg,nting the validity ~r 1,lrl~ney of i¥ reQµirementa Plan B 

stallation schedules, and the weather permitted, water •as inteuded w meet. • • . . . • 
transport was to be used. '°CU)..(EOUG?- MIR by I · · . . I Jr. <R SSSPB 

membe'r and Melville J. Bou<:her, M 1 SSSlffl member), "Meetinp, 
(U) The largest and most expensive trans- 4 Aupat 1961 with . .. Dr. Fubini ... ," 7 Aug 1961. 

portation problem concerned the Stonehouse system, ' '<U> .JEOl.JGr MIR by I I R022, "Diacuaion 

especially the 150-foot and 85-foot dish antennas. with Dr. Fubini," 19 Sept 196,..1_•. --.-----. 

Moving all the equipment overland from the port of 12
(U)..{FO' 

107- MIR byl l Chairman, SSSPB 
Massawa to Kagnew Station poaed unusual difficulties. (unsigned and undated), but attached to draft memorandum from 

Director, NSA to M~. "Continuation of SSSPB," 4 Aug 1961. 
Costs were estimated at f187 ,500, which included 'ier MIR by I L and M.J. Boucher, 

$250,000 for the ship charter, $425,000 for a cartage SSSPB, "Space Surveillance Sirin~ [SSS] Meeting 1 Nov 1961. .. ," 
contract to supplement Kagnew Station motor pool 2 Nov 1961; (Cl Memorandum from Director, NSA to DDR&E, 

facilities, haulage for the large antennas in the Serial: N 2468, "Space Suheillan~ Sigint Program," 6 Nov 1961. 

CO NUS, and shipment of vehicles for use between ••tet-- "Outline l of Propoaed Programs for Space 
Massawa and Asmara. Surveillance Sigint," 6 NQV 1961. f 

IS(U) Ibidl [ [ 
(U) Funds required for data processing "<U> Ibid. · f 

equipment for the SSS program center at the Opera'- 17(U)~ MIR by R.O. Alde, K3, " Preparation of 

tions Building, Fort Meade were rather drastically Detailed RID Plana for cbllection Sywtem of Spacol," 'Z1 Nov 1961; 

reduced from an estimate of $2,540,000 in FY64 funds (U) MIR byl IJr., K12, " Status of Spacol," 5 Dec 

to $.579,000 in FY65, plus $302,000 in FY64. These 1961; CU) Memorandum Crom Director, NSA to ADN, ADP, ADRD, 
ADC, ADMS, "Spacol Planning and Programming," 4 Dec 1961 ; 

reductions were made because some of the equip,inent (U) D/F from ADN to ADP, ADRD; ADC, ADMS, "Spacol Planning 

was not needed and other equipment having ;~der' and Programming," 6 Dec 1961; (U) Memorandum from Harold 
application was purchased from other funds. 41 

/ Brown, OSD, DDR&E tQ Director, NSA, "Spacol," 20 Dec 1961. 

Notes 

'(U) Memorandum from l>irector, NSA for DDR&E, 
Serial: N 0920, "Space Surveillance Development iPlanni.nc," 15 
Mar 1961. 

2(U~ MIR froml I Chief, Aneq, to 
Meura. Barlow and Conley, "Diacuuion of Spexpro," 3 Mar 1961; 

-tet" Meuage from DIRNSA to COMUSAFSS, HDNAVSECGRU, 
CUSASA, SSSPB 1001/61, AGO 03100/31, 31 Mar 1961; (CJ D/F 
from Deputy Director to AG, "Eltabliahment of the Space Surveil
lance Sigint Planning Board (SSSPB)," 31 Mar 1961 . 

4et- D/F from SSSPB to Deputy Dinctor, NSA, 
" SSSPB Draft FundinJ Plan for Space Surveillance Sifint," 'Z1 
April 1961, and attached Draft, p. 2. 

11(U) D/F from Director, NSA to ADN, ADP, 
ADRD, ADMS, "Eltabliahment ~ Spacol Management Office," 
15 Dec 1961; (U) Memorandum from D/ADRD to ADN, ADP, 
ADMS, and C/Group C,."Reepc>D1ibiliti• of the Spacol Management 
Office (R3)," 19 Dec 19'61. While the numeric-.1 dNignator for the 
new oftice .,.. announced as R3, • thia was almost immediately 
changed to R6. . . 

19(U) Memorandum from Harold Brown, OSD, 
DDR&E to Director, NSA, "Spacol," 20 Dec 1961 . 

20(U) Ibid. • 
1 '(U)-lfOUO) - O/F from R3 Oater R6) to C 12, " Spacol 

S.cqrow,d Queationa!,'' 13 Feb 1963; (U) D/F from C12 to R6, 
"Sparl Background Queetione," 8 Mar 1962; <U> Memorandum 
from _ I R6, to NS...SAB Communications Panel, 
"Spacol Development Plan," 21 Feb 1962. 

11(U).(EOldet I land M.J. Boucher, "Report OD 

TDY to NORAD, 6 Feb 1962," R6 to Chief R6, 12 Mar 1962. 
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l
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~ Memorandum from NSA CADRE) to DDR&E, 
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Plan," 19 June 1962. . 
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"Spacol Technical Development PlaD CTDP)," 14 Aug 1962. 
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Program." 
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36£&+- Letter from Robert C. Seamana, Jr., Auoci-
ate Adminiltrator, NASA, to Lieutenant General Gordon A. Blake, 
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Serial: N l523, "Space Intelligence Collection," 9 Oct 1963 with 
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*This total for field sites is still only 803 of the task; NSA SMAC and gap-fillers supply the rest. 

Figure 1 
Estimated Relative Value of Proposed SSS Facilities. 

(Figure ia SEeitET=eeo. > 
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INSTALLATIONS 
FY-62 

STONEHOUSE I 

PHASE I 

FY-63 FY-64 

CONST. 
I 

DESIGN PLAN 
FABRICATION 

SHIP 

FY-65 

INSTALL & TEST 

{b)(1) 
, (0)(3)-50 USC 403 

.· (b)(3)~P. L. 86-36 

PHAS.E II 

Figure 2 
Planned I ~nd Stonehouse System Phasing (September 1962) . 

..__ __ ___. (Figure is UNCLASSIFIED.) 
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Figure 3 
Control and Data-Flow Diagram. 

<Figure i.e ~r;eru:r eeo. 1 
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Figure 4 
----ISystem .. Diagram. 
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Figure 5 
Stonehouse System Diagram. 

(Figure ia UNCLASSIFIED.) 
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UNCLASSlt'lED CO~JF=IDENTIAL 
(b)(3)-50 USC 403 
(b){3)~P.L. 86-36 _ 

INSTALLATIONS 

2. Stonehouse I 

TOTALS 
ASA 
AFSS 
T-R** 
NSA 

Grand Totals (Cumulative) 

•Not included in personnel totals. 

INTERIM 
(FY64) 

73 
73 
15 
47 

208 

INTERMEDIATE 
(FY65) 

ASA -------------- 24 

T-R --------------- 5 
NSA --------------- 2 

217 
73 
23 
78 

391 

••Contact technical representatives and/or engineering peraonnel. 

28 UNCLASSIFIED 

Figure 6 
Personnel Manning Table (September 1962). 

(Figure is UNCLASSIFIED.) 

CO~JF=IDENTIAL 

FINAL 
(FY67) 

ASA ---'------ 120 
T-R ___________ 3 

NSA ____ _:;____ 19 

280 
148 
37 

114 

559 
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CO t\I EIDE f\ITI AL 

/(b)(1) 
< (b)(3)-50 USC 403 

(b)(3)~P.L. 86-36 

. . 

UNCLASSIFIED 

INSTALLATIONS IN 
PRIORITY ORDER 

MCDA * /PDA ** RDT&E TOTALS BY 
INSTALLATION 

CUMULATIVE 
TOTALS 

(000 omitted) 

PHASE I 2. Stonehouse I 431 3,389 1,731 5,651 7,091 
FY63-64 

Phase I Total i 1,823 13,061 6,521 
----------------------------------------------!------------------------------------------~-------.:... ___ _ 

PHASE II I ·. ·1 FY65-67 
._ _____________________________________ ___, 

Phase II Total 7,779 9,094 1,512 

----------------------------------~-----~----------------------------------------------------~----

FUTURE .. 1---.,...-------.,.----------\· 1 

Grand Totals 12,045 29, 133 

*Military Construction Approp,riation Defense Agency. 
**Procurement Apprqpriation Defense Agency. 

***Items I lshown for/future planning purposes only . 

9,303 

....-------. i Figure 7 
t•nd Stonehouse Funding Estimate (September 1962) . 

..__ __ __. (Figure is UNCLASSIFIED.) 
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SE CRH I 

! b l 11 I 
(b l ( 3 ) 

OGA. 

dtt;i)(1) 
/)~'f 4~)(3)-50 USC 403 

<< >:.(; (~)(3 )-P. L. 86-36 

CHAPJEJt6~<f1;:: : 

:~ : 

Constru~ting a~~:1:~'1ni~,i~gJ~i ~t~d~n~ 1(U) 

~~).// / ,i;.iu.is£1fon i apabiliti"',\ imp,\wed oignalo analyois, bet· 
.__ ______ 7'""_-;~· -L----. · .•. ter tecordi.Jig equipmellt, increased tracking data-proc-

.J.C1. Constructio~'at tbel 1~~~e . · .. i essing cap~bilities, an4 to extend frequency coverage. 
I lwas delayed by an ordiir / to ···· ' 'l'heiimprc)ved equipment at each site incl tided: 
suspend overseas defense const~ction that would iii- .· .· '1.' /Two ~oeely x•y plptters to-aid in acquisitions of 
crease the drain on U.S. )nonetary gold reserves. / .. ·· ·· the ESVs. 
Operators for thel )'1uipment were trained ./ .z. Min¢hm CM-114, fourteen-track recorders to 
at HQUSAFSS, but the co~struction h0,ld""9rcier de-/ r~pl~ce the old seven ~track models. . 
layed equipment familiarization at t~e contract~?;~ .·· .3. 
plant, and additional trainllig was given t6 fill in/ the 
delay. 1 · · / / i / • 

(U) --fGt Installation ad . !was planned/ 
for the fourth quarter of FY63 an.d th.e station became 
operational in August 1963 (tint quarter of FY64). i -

(U) -(Gt- Con&truction of the . ' / i ·site 
at I lPr~88ed on schedule. Generators 
installed for emergency ~r wer~. ·'uaed as t~e primary 
source until a frequ'ency converter plant could be 
completed in the spring of 1965. Requirements for a 
signal~ t I position:/ -:_ere prepared, but 
the cnoice of a smill computer (Scientific Data Sys
tem's [SDS] 910) for handling tracking data had to 
await completion of opera,tion81 analysis atud.ies for 
tracking data handling and tl'.acking errors. 

('87- I lwas scheduled for instal
lation during the second quarter .:of FY63 and the 
station became operational in February 1963 (third 

uarter FY63). The · ite was suitable for 

;,...;.......;._ ____ Interim add-on equipment for 
.__ ____ ___.f~as a priority action in Phase I ... o_f_th_e___. 

TDP. It was intended to provide additional target 

30 8BCRl'f 

4. l ion 0 al lD 

new signa i en i ca _ion an prop~r operation of 

(U);::ction rd recording r:~~m:an;,•an SDS-
9 

l O 

tracking data processor which expanded or condensed 
ant~nna-pointing informat.ion and provided more effi
cie#t and accurate transmission of trackirig data over 
teletype circuits. Bankhead Il was to receive this 
eq1iipment during the summer of 1964. \ 
~ NSA developed plans for further up-
~~ding I • las part of Phase n of the 
SSS program for FY65 and FY66. The upgrading was 

.. 
t.~ t acoomnliahed • simultaneously with the tti.ove ~f 
'the_ lrrom vans to permanent space m 
.the new operations area at each site. Womout. and 
obsolescent equipment was to be replaced as neces~ary. 
Preliminary planning for Phase II improvements 

·· included: 
( 1) Improved photo readout system. 
(2) Improved analog decommutation. 

(3)1 \ 
c 4) Replacement of obsolescent pteampllttets and 

multicouplers. 
(5) Replacement of the low-band track receiver 

with one which was less complex and could be 
more easily maintained. Provide VHF search 
receivers with an electronic scanning 
capability. 



,.fliJi:)Jl l . 

DOCID: 4035972 if[~l~;j\~~~,,~'~, ·~~ \ .. //;~~\'::: St:Cltt:T 

~~; ~!'!: :;.7;!0!::~:.d displaJ#i :·,:,\ \ \ ::S~'jr1::~:& r:~:::::~: I maintenan<e, 
1
:: 

(8) Additional frequency CQVerageJ · · ··· I support pet~onnel and 3 contractor maintenance per-
only). ., ._ ._ . sonnet fO~ 16-hou:r: cov~rlige. Each station was also 

(9) Additional display unjts. · •. \ \ \\". · \ / autho~ed two NSA ~aliets> lpcreases in manning 
( 10) Multiple target capabilitrl loril~)· / ·. requi~ements were exp~cl~ as a real,llt of expanded 
( 11} High-band antenn~ replatement, if requi~~~ co-V~rage, the increWted capabil~ty of th~ I I 
02> Low-band antennt\ replaceiotmt, u r~9ui~¥:'} I\ pnd provision of s.ru11 24-hour analytic 
(13) Do ler trackin .· s steni. / ; • _., capability. . . . . ._ 

~~:~ provemen~s s' read(>Ui\unit l \ . {U) ias provi:::•i:;~:; ctT!:!::o;n(~:~Jms Radio) 

equipment ... i at DaUas, Texas • prior to field installation of the 
( 16) lntegrati<:m of the track data processor with ' system. Subsequent training requirements were satis-

the exis,ti.ng data handling system, I \ \ f, fied by On' programs . on site~ To train additional 
II --· ·· ·· ' • • • ·, military p~rsonnel, NSA established a training pro-

( 17) ~rd multiplex/ system fo,r use with \the• . gram in FY65 and FY66. It w~. expected that other 
CM-114 recorder. i ' • • \ \ • , operating and ~aintenance trilining requirements 

(18) Field analog reprod,uct~on facility. 5 
• • \ ;would be eatisifed thrbugh the eystem contract, at 

(U)JCY When the/ provisioning and logistic •. \ . 8,ervice schools, dr by normal OJT training. 8 

support fo. f broke down, USASA and NSA · \~U) -fGJ- •Additional military construction was 
acted together to identify the underlying causes, ·, ' also needed at each site to house\ the add~n equip-
initiate immediate remedies, and review existing and Jllent. Four enra Vaiis tempotadly were used at 

proposed procedures to/ prevent a . recurrence of t _he ... I .,..\,...··.,_. '..,.·. --.,.....-':'"T"-~,...\,.,,._ ...---------.....,--
breakdown. The two majQr contributing factors .iden- Peri:banent fo~ildings fof ._I _________ _.jWere 
tified were: ( 1) inadequate supply procedures, and (2) p~4nned for Phase II of the SSS pr~am. 

poor reporting from ,t he site to iUSASA/NSA . • The ui ~ent to aid• iii the readout of 
supply procedures were improved ,to eliminate Wine~- ! . was under devel-
essary handling, provide expeditious processing of \ opment\ m , ~ o t e general RID program 
priority requests and shorten procurement time by use • supporting the L___J and space programs. Specifi-
of an open-end support contract. The status reporting \cations and' a purchase order were prepared to pur-
problem was solved by establishm.~nt of a semimonthly chase. twdof these equipments (Tadds) for use as part 
report from each ,:site to regional and command head- of the I ·-... \ ~xploitation system. \ NSA/RD also 
quarters tc{ NSA and to the other sites covering all ··-. surveyed \th,e current state of the art _inl 
technical, maintenance, and supply problems. 6 

\ • I ·. \ \Jreadout systems to determine What eqUlp-
(U)_)CY /NSf-. and the u~er agencies (USA.SA ments were best suited for an improved system. Other 
and USAFSS) tried' to prevent r~currence of the supply efforts to\ irriprove techniques and electronic equip-
problems at 9ther SSS sites by joint and periodic me'nts to ~ake signal handling and analysis more 
reviews of a11 m'anuals, pa$ documentation, a.nd automatic w'er~; also under way (see Figures 8 and 9. ). 9 

provisioning. iNSA expected that these efforts, together 
with proper/ supply procedures!, would permit normal 
supply ch~nels /to support the SSS systems. ASA and 
AFSS were' assuming full engineering support for the 
I f, but NSA continued to participate in 
these support activities to insure the fullest utilizati<>n 
of the interim capability and to insure proper feedback 
of experience and know-how in the upgrading phase of 
other SSS sites. 1 

• _ . 

(U~ There was a serious RFI (radio fre~ 

~y interference) problem at I I 
L_J and efforts were made to overcome this problem 

by use of suitable filters. · 
(U)JGr I lwas authorized 73 military 
operating personnel and 13 contractor maintenance 

···. -tet-" 
l.__ __________ ..... I (see Figure 10), where 

installation and testing of the system was to have been 
completed during the\ third quarter of FY65. Slippage 
in obtaining the preferred site and the decision to 
expedite I lerocurement delayed award of 
the system contract forJ I It was awarded 
to Ling-Temco-Vought, Inc., LTV Temco Aerosystems 
Division, Greenville, Texas on 13 March 1964. It 
provided for the following contract parameters: 10 

SBCRB'f 31 
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Target cost 
Target profit 

$4,580,000 
400,000 

Target price 4,980,000 / .. 
Ceiling price 5,496,0()9 . 
Spread 516,9<)9:/ . _ .. 
Sharing formula 85/.15.% / 

. : : : : : ! / 

---------------------------------~---

GFE 
Final system contract 
Construction 

s/s~;ootf/ 

li .~68,9QOJ 
/ 2,Qa(;:;q00 

. . . . . ... 

/$9 ,9:4Q.;Q6o 

=.1P:)(1) 
Af°'~;(b}{3)-50 USQ 403 

.;fl.P\b KS}:p.L,. 86-:36 

j (i?,)(1) 
. .:ff ( b)(3) 

.: 'OGA 
···· .. , '··· ..... <.:::.-::· .. 

. : .. ~ .. .'~: :// ... 
··········· .. . 

/(\?) _¢r \f. c~iltractJfor a design · p~ap.....El!-, 
!/award1ed in April:>.~ .. 96S,_ ilft#r .. _evaluation of the L__J 
I::::::Jdesi~/stu~~I-:: and. c;~mpl~~ed in June 1963. It 
! ! c$.lled for .a mo~ tl~xi))le/~ystem tpan that envisioned 
! ! b~ the .. fup /~d '~di~~ted tha(. the cost of the 
· • equip~ent•~ould bei$i~ghtly ~igher than anticipated . 

. . ~ r:e~ pu~~hase d~~riptio~, more ·-~ consonance 
; i ~th the / TJ)p, •as i,~pared.\ and the·· ... _equipment 
! . . d~ntrS:~V~a8 awafded'~;o~\2.() July l~3. 13 

··· ... 

! //~// / ./ /The ;~rs~t¢el authOrization foJ:l.----.1 
J-I I l~as limited!'J~ 15. No exp~ion was planned 

/ ! • ~xcept/for codimuniJators and admin~t.rative person-

1 
(U) -tGY ThJ 

1 
.. b· ut_. t' he fa.~c·····tit_ .. :···_::e··'t/L·:·w··_·.··}'"

1
t
18 

Pn_ .. 1
0
,an_,_.· .... e':~_·. t ' mf1_ •.. 1~g~ .... 1 .. ·:;·!·i ~~( to' be hfred µti the fall Of\ 1964 to\ support the 

. wa ~ .J>'roject aftef the/~ipment h~d - ~rrived. \ ... 
military base could be U$ed raiBed/'the pr!>'Qable «:Pn-/! JU) J.q.- / lt'1"as originally'pt$Dlled that.the VHF 
atruction costs to about. $5 milli()h .f total tQ8ts .,,l,e~~ i ~tenna ~ould . ~ housed in an I 
e1timated at $9 to 1o' million). ±h•t waa /considei~ ./ 
disproportionately hjth for the a'itf s anfaiipated/pr~ f 
ductivity. It appeared to hav.~ the lo,est pot-~ntiil / 
intelligence return in rehitfon ~~ inv~tment. wbe~ // 
thel lstudy a\So .µ}df~a~ed/a/hi~~r ~u~pf 
ment cost per site for the SSS ,program/ it.was d'eci4~ 
to drop the I l~ysi~m in or~~r 19· '.rem'in 
within the $40 million ~r0gy~m ceilni.~'est~})iish~_ by 
DOD. Th~ Jreqtiirement/Was ~ubseqlient)y 
met by the equipm~nt instiilled aq/ .. ·· .·. · . Im :· (see Figtire 12) .... 
May 1967 for th~I / /li>rojecy ·<see figur~' l 1)./ 1 i; · ·· · 

.:' 

Stonehouse (U) 

· ~/ • An alternate site to Asmara, Ethiopia.\ 
~ By .the s~rlng .6f 1963 it 1became a'p- for Stoneb,ouse was consideresl · on/ 1 
parent that the only f~asibl~:~ethod of .riieeting ;the '.[ • / .• JTb.e U.S. Amb888ador to Ethiopia advised 

a . oper~.t¥>n1d dat.e./forl ! I where ·· ·~pension of all activity on the Stonehouse program 
tallaticln /probl~rils thi;eatened to cause a · .! p'rior to the visit of the Emperor of Ethiopia to the 
eight~tµ~nth ~fippage;' was to negotiate a :United States in October 1963. He recommended that 

sole-eource contr~ct wit~ thel . ~tudy .tontrac- _!n.o contracts be let, or construction started, or any 
tor. Since I lwas to. be the "only ,~xtensive ··· · ~ontacte made with Ethiopian personnel until after 
space surveiJl~ce ~1~t facility I f • 1tbe Emperor's visit. The contract for Stonehouse 

.__ ___ ........ I thlB 'ct1on to expeo:1:1""te,,....,,p""r""'oc""u""'t""'e~m""'e""n""'t""'W~as~1 equipment, however, was in the final phase of negoti-
coneidered justifjed. 12 

• ation. The Corpe of Engineen was ready to request 

32 SBetllR' 

bide on the military comtruction and expected to 
/ award the construction contract by the end of August, 

or earlier. Negotiatiom were to continue on the equip
ment contract but the potential contractor wu warned 
to avoid direct or indirect contact with the Ethiopian 
government until cleared by NSA. Funds for military 
CODAtruction were withheld until approvaJ wu received 
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from Ambaesador Korry to begin work on Stonehouse 
in Asmara. 15 

The initial contract for Stonehouse 
equipment with Radiation, Inc., of Melbourne, Florida 
was modified-after competitive bidding-to include 
a new 15(}-foot antenna. It was considered necessary 
because the 

an ecause an requirements con m 
the need for it. The operations schedule for Stonehouse 
was affected by a delay in the availability of the 
station facilities. 16 

(U) To fulfill the basic requirements of the • 
TDP, an 85-foot parabolic antenna with an :s:-y mount 
was selected and equipped with several interchangeable / 
cassegrain feeds and provision for mounting antenna.• 
feeds at the apex of the structure, in order to provide 
the flexibility in frequency coverage desired. __ _ 
~ Requirements for the preamplifier 
subsystem continued to be of primary importance/ to 
the succees and future development of the system. 
However, more realistic estimates of the initial re
quirements of the station combined with reasonable 
development of the required masers indicated that 
maser coverage be provided only from 2 to 3/ gc./ in the 
initial installation. Additional frequency coverage by 
maser preamplifiers was planned as additional maser 
units became available through n.ormal R/D 
development. 

(~ -

(U) Maintenance personnel for Stonehouse 
were assigned. to the project ana given training courses 
by the equipment contractors /and some of the spec
ialized equipment suppliers, ·while operating personnel 
were generally to be trained_ at the site after instal
lation of the equipment. It was also planned to keep 
an NSA engineer at the site for at least the first year 
of operation (see Figure 13). 

...__ _____ ___.!upgrading (U) 

(U) ..JP(" The NSA Phase II Upgrading Plan for 
jwas approved. by DIRNSA and 

....... fo_rw_a_rd ....... ed.--to--D"""""D ... R&...-_E for review on 1 June 1964. 

Following this review, DDR&E directed. NSA to con-

_,.,_ l;l )( 1) 
/ ~~)(3)-50 USC 403 

___ /j i~)){3)-P_ L_ 86-36 

:· ;· ' 

' :: .. , :· .: ·,;·, ';, \' 

' :: :: :; : :·, '.- ' ' 

SBCRH'f 

-duct ott-site\ .tedinical surveys of each interim system. 
DIR~SA theh. \vrote USASA and USAFSS defining 
the requirernent1¥ __ of the _survey and instructed. each to 

i_pr()vide certlfln \teehnical support. A plan of action was 
i / preparl!d jointly\by\NSA,.U$ASA, and USAFSS survey 

party membeni. \ Their work. began on 14 September 
and ended oil 22 October 1964, when the last members 

• Qf t¥ party r~tUrneci to CO NUS. The letter from 
- DIRNSA noted \that \J:)DR&E\felt that the propoeed 
/manning figures in the\ plan required additional anal
. ysis .and that improved efficiency and a reduction in 

personnel could qe \achieved. through ''training, docu
mentation, and ~ more \responsive\Jogistics system." 
NSA had begun ~o \ impiement the interim phase of 
th~ "upgrade plan,"\ including initiati9n of purchase 
requests for• the n~w. travelin -wave tube, hi h-band 
preamplifiers and the and 
high-band acquisiti(>n aid fo~ ..__ ____ ....,. 
(U).;:::+- At a.bout the ~ame time, an unsolicited 
proposal was reeeivtMf from Sylvania Electro.,,,,,.......,1.&&;;......, 
t-ems-West (SES-West) to build copies of th·-

-----__,...,...... .. in @Be of tertn.ination of the current 
contract with Ling-T~mco-Vougbt). It was concluded. 

-that the last part of the proposal was not economically 
sound, but that the proposal for 1..,.. _______ ___. 

would be considered. in the context of the survey team 
report. 19 - -

(U) ~ ·• The sul'vey team concluded., with ref-
erence tol fthat the RF portions of the 
I I were "almost entirely_ unsuitable for 
retention. ~ entire HF receiving system must be 
replaced .•.. " It was also recommended that the "servo
mechanical subsystem, including both antenna pedes
tals, should not be retained. .... " They recommended. 
retention of the antenna programmer, coxnputer, and 
externals analysis equipment of the data 11ubsystem, 
the Dial-X intercom systein, and e:s:isting I I 
maintenance, test and support equipment. They also 
proposed. specitic actions by NSA, HQUSASA, or by 
HQUSAFSS. 20 

(U) ..lf?r A so-c:alled. "alert concept," by which 
full manning would be provided. only during alert 
periods. was considered.. This \proposal was opposed by 
the I !operations officer on the grounds that 
the heavy activity of the preceding three-month period 
had demonstrated the need for full 24-hour manning. 21 

(U) .;:::+- With regard tol ~he sur
vey group concluded that the high-band RF subsystem 
should not be considered. for use in the upgraded 
system; that the limited dyna~ic range of the low
band RF subsystems was even more of a problem than 
in the high-band subsystem. It reccanmended that the 

BB€RE'f 33 
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I !antenna be used with~~i! \~ra~~g . eapa~ medical care for depende~ts was available only in 
bility; that a decision on use oftnef,(:bmppilents_ ~ the .. · ( •. .. ] .· . . . ·, ... · ·. 
HF subsystem be made on th~ ,ba~~si/of ·~~~\lire~.efi~s; < ·· ... -tS'T.. /~ No~eifiber the government ac-
that the entire high-band setYof jnecl:i.µiH;al c~ph::_ ·.. c~pted- :theL___J 15(}-foot parabolic antenna from 
nents be replaced in the upgta'.d~p sy8t~#l~\ and t}lat' \ ' the -ystem contractor in time to track and interce t 
the low-band servo-mechanicfd ,sY!l~enl, t\11,1q \~e\repl~c~. ·· ai'g6~1s froiri 
(U) -fe1" It recoJQrii~Me<ff . . . . .. . . . . the i·~--'\ ,...----,....-~------,..-a.,..lt""'h ... p-u-g""'h'-\ ""S-to-n-e""'h_o_u-se_w_as __ a_til,.,.,... l 

corders, antenna pr~rammef in~oillp ete; also tracked and intercepted 
equipment, the programined ,.·. .. si~ls and \from\ the NASA satellite 
910. The Dial-X int.~rcoin .~mi ·. e •us \::~imb\lsincfCanadian Alouette during testing. Signals 
line requirements / and./ i.f c6~tinuity l bf; operations \ from other U.S. space vehicles were also intercepted 
problems could beovetcome.j/ '! ! • j . ' , \ •. \ daiJy~ < Meetings were held with USASA personnel in 
(U) -4C1- The survey group reported •that main- anti~ipation of thefr .assuming ma~tenance and oper-
tenance personnel at tJ;lel ·. ·.. · I slte :, h~d mad.e atiC>nal responsibility (or Stonehouse \by mid-1965. 

a "sustained, superior effort to .make •, tl;iis \•station NSA· .. \\al·.~o·.·. formed a small ~~~rations staff to be ready 
operational,'~ibut had/ beep E1everely hampei;ed PY the \ when\ Stonehouse and l I became 
difficulty in/obtaining part,&, by inadequate instrµction ·.. /operationfil. 

24 
\ '•. \ \. 

manuals, .and by a systefu' that h~d never •been fully ... (U) JRr \ <\ The I bu·rvey report 
o erational. It tecotnmended that the upgracledl L> was distributed to obtain technical contributions from 

have some/added featul'es not spe,cified in the / . field and he.~ctquarters personnel, to be used in pre-
.,_ __ ..__....,purchase de~cription, including: \ .·· ·· \ paring a technic•l development plan for upgrS:ding the 

A periodic syst~ni check and periOdic main/ I •I installatio1u1. . . 
tenance procedUre th,~t will aasure that the\ syst~m ~ 'rh.=···~"- ~~===--=~=....__......._==;. 
will properly operate, 0~ a miilsfon. . . •., \. ./ ated faciliti~ at 

2. A specificatio# h# average hours ~fote bum completed, system-..-ar-· .... --w-a_r_e_,.in-s"'"t--e-, -t-.e-r-a ..... ome 

out on light bulbs, /~d the instrument lights - ~hould erected, and operatioll8J checks begun. On-site\ ac-
. · · ceptance tests were about>90 percent completed by\the 

be 3~in~~:~:a~ev~iit glare. \ /i \ \ \ etnd otft~964. Thel 
1 

·
26
·. ·. Flsybstem was

1965
turn:d ofve

11
r 

· •. · • · • , • · , , , o s a ion peraonne on .\ e ruary ~or u 
4. High-quality, / p,beitiveLloclc connect(jrs should \ operation and maintenance. NS.A exercised operational 

be used throughout) • control, provided technical guidance and some opera~ 
(U)~ The ,site had nQt been successfuf in its •, tional supplies, and received the collected data and\ .. 
attempts to get complex test equipment repaired. On re orts. 
several /occasions delicate instrumentw~ shipped ,to the 

I ~epot for repair, retu.med incapable of improved 
performance. 22

/ • • ./ • . ./ '• \ .. 

( Ul ~ .•• As was the case with I ·., . 1 the 
I I oper;'ations officer i was opposed to the 
"alert concept" because activity during the preceding 
three months had been so heayY that 24-hout maying I 
had become normal. Operat<;ir training on : the 
I lw.as tonducted _.ooi the job, and i,ndividual 

itlon mstiuctions were / considered desirable, as at 
t------'"'iM"""i;...1i..;.t.;.;;ary;.::_..;;;;;an!llYsts for the signal I I 

/ : itions were not authorized, .._ _______ __,...,...11"'---..,..... 

was to be amended to allow for them. 
Training of I • I mail)tenance people was ex
pected to insure that maintenance personnel had some 
experience with solid-state • components. In general, 
the survey gi'oup concluded that the staffing factor for 
h isolated/ I ~ust be higher than for 

because personnel would have to take more 
--e-a-ve-an--."""e"""'mergency leave since hospital and extended 

34 8B€RH'f 

,_ 

The 
'--=--...... --..-------.....,...----. ........ -..,........,..-.... 

officer-in-charge request t at manhiJlg e increased 
from 15 to 19 for the planned 65 hoUl's of operation 
per week. During the first half of 196511 
produced significant results: intercepts':';\1=====: 

not obtainable from other sites. lts operational per
formance and success were considered to be 
outstanding. 25 

(U) When construction of the Stonehouse 
operations building slipped, portions of the Stonehouse 
equipment were temporarily installed in the feed.
storage building to eave time and allow subsystem 
checkout to proceed. Maintenance and operating per-
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sonnel arrived at the site. NSA and USASA gave 
careful attention to maintenance and aupply proce
dures and apare-parts requirements. A .memorandum 
of understanding was prepared by NSA and USASA 
defining responsibility for Category ill testing. After 
system acceptance, USASA was to take p088ession of 
the installation and thereafter exercise all necessary 
operating and maintenance functions. USASA would 
be responsible for Category ill testi,ilg. Documentation 
and spares were to be furnished, and they had to be 
found acceptable before the Cat~gory ill testing was 
concluded and the system declared ready for operation. 
Stonehouse was to be declared an operational facility 
ready for unlimited tasking only after both NSA and 
USASA had certified that the hiteria of the Category 
m test plan had been met. 26 

• 

(U) Three recognized categories of testing 
were to be completed. • 

Category I-Tests cond,ticted by the system con
tractor under government surveillance at the pro
ducing plant to determine if system performance 
complied with contract /specifications. 

Category II-Tests c;:onducted by the system con
tractor in accordance1 with directions of the tech
nical representatives of the contracting officer. 
After such tests successfully demonstrated that 
system performanc47' met contract requirements, the 
system was accepted by the government. 

Category ID-On-site operational tests which also 
included many Qther functions necessary for opti
mum system pei:-formance prior to operational task
ing. They covered effective operation and mainte
nance by the using service, adequacy of construction 
and utilities ~i:!rvices, communications, system doc
umentation, /•site organization and management, 
logistics, training, test equipment and modification 
procedures./ 

"""(5 66~ The Stonehouse installation was ac-
cepted from the contractor on 17 May 1965 and 
complete ;Category m testing started immediately . 
thereaftei, but urgent operational requirements forced • 

____ _.!simultaneously to accept tasking while start- •' I m. th· first test phase. Du.m. the .. art ••• signals r 

considered to be bigh-quahty intelligence product of 
significant consumer interest. Category ID testing was 
suspended during the following quarter because of 
high-priority operational tasking. Testing resumed at 
the end of September, but with the stipulation that 
it might be interrupted again if high-priority targets 
appeared. 27 · 

(U) Teams of NSA obsetvers visited the 
Stonehouse installation from 17 to 26 November, on 
30 November, and on 9 December 1965 to participate 
in Category ID tests. Their observations were intended 
to assist USASA in "establishing the system in a 
steady state for optimum and maximized perform
ance," and secondarily to identify any operational or 
maintenance problems on which NSA could take cor
rective action . regarding Stonehouse and any new 
system developments . • 
fS1-- . The Stonehouse hardware appeared to 
the NSA team to be ~ersatile, to be operating accord
ing to design specifications, and to have a potential 
exceeding the specifications. There had, however, been 
problems with the phase-lock receiver and the com
puter peripheral gea~ , difficulties which caused deg
radation Qf I I results, and serious hydraulic 
problems with the 85-foot antenna. 
(U) There also appeared to be too little 
coordination between operations and maintenance per
sonnel; it was suggested that if an equipment statue 
board were prominently displayed in the operations 
room, this situation would be improved. 28 

(U) The Stonehouse facility was manned 
largely by military personnel with a small number of 
civilians (8 civilians of 51 total), including an NSA 
senior electronics engineer who had been the project 
engineer during the system development, a senior 
electronics technician, and an RCA contract techni
cian. USASA also employed, under a maintenance 
services contract, five technical personnel from Radia
tion, Inc., the system development contractor. The 
NSA team concluded that the military personnel were 
barely adequate to perform their assigned functions 
and that there was . a serious problem of continuity 
which appeared to be m08tly a matter of training and 
experience rather than numbers of people. ~er~ also 

• appeared to be a complete lack of clerical support; 
specialized maintenance personnel were typing, driv
ing, and performing escort duties despite the critical 
character of system maintenance and the fact that 
heavy emphasis should be put on maintenance train
ing. The team recommended that a full-time training 
officer be assigned to Stonehouse to organize a respon
sive training program, and that more effort be put 
into OJT training, which for military personnel ap
peared to be very limited. 29 

(U) The NSA team also recommended that 
the OIC of the installation be a major, with two 
captains-one for operations and the second, an elec
tronics engineers (EE), for maintenance; that the OIC 
should also be an EE or, more importantly, that be be 
familiar with NSA operations and experienced with 
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Sigint; and that NSA st:ould furnish a qualifi'ed 
civilian analyst. A programmer familiar with trackin~ 
was also considered necessary. \ '\ 

(U) Thirty equipments at Stonehouse were 
"deadlined" (out of order) on 24 November 1965~ 

Despite elaborate efforts to insure that adequate initial 
spares would be provided with the equipment when it 
was installed and that additional parts could be. 
promptly secured when needed, delays in obtaining · 
needed parts were often prolonged. Little use was \ 
apparently being made by USASA of procedures ap
proved by the U.S. Army Electronics Command 
(USAECOM) for procuring repair parts for unique 
items through the prime contractor or the 
subcontractors. 30 

(U) The most useful suggestion that the 
NSA observers felt they could make to USASA was 
that frequent visits be made to Stonehouse by working
level personnel engaged in resupply procedures. They 
also concluded that " ... until all the documentation is 
in, the pipelines filled, and usage data has been 
developed, Stonehouse will require extraordinary at
tention and interest. With routine handling, the list 
of deadlined equipment will increase, not diminish." 

(U) Technical manuals were criticized by 
site personnel as being written for people with a higher 
level of education and experience than those actually 
assigned to use them, and it was observed that 
documents, even when available at the site, were not 
used. It was also noted that valuable technical reports, 
prepared by the senior technical representative at the 
Stonehouse site, were seriously delayed by the lack of 
typing services. 31 

(U) The Stonehouse station management 
had not been able to advance from a "day-to-day 
crash approach to problem solving," and so much time 
was needed to meet immediate operational and main
tenance problems that little time was left to establish 
normal procedures and practices for handling most 
problems. 

The same critical comment is made of the NSA organizations 
at Fort Meade which receive operational data from the aite and 
are responsible for providing a constant flow of technical feed
back. In the plainest of language, Stonehouse bas not received 
the level of competent management- from either NSA or ASA
wbich it must have to consistently and expertly render its 
mission.l' 

(U) This condition was attributed to the 
pressure of competing requirements, to a community
wide shortage of "broadly experienced talent," and to 
the fact that Stonehouse was the first installation of 
its kind. That it was the first made it particularly 
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important that its p1oblems be carefully analyzed in 
an effort to avoid "the same organizational pains" 
with other large, space-collection facilities in the 
future. Unfortunately, there had been a tendency to 
regard Stonehouse as "just another overseas facility," 
and NSA operational personnel had not been able to 
give the project adequate attention. The same was 

\\ believed to be true of HQUSASA, which had assigned 
\\ a junior lieutenant as project officer and had also 
\ \ given him other assignments wich prevented him from 
\\ being fully effective on the Stonehouse project. 
\ ~U)~ The NSA team's report stated: 

... 7. The site, given a relatively unskilled cadre of operators 
\ '~d maintenance personnel, a new ayatem, and an unresponaiv~ 
'· ~upply system never fully organized itself. Operational tulr.ing 
\ by NSA, before the Category ill test period had even begun, 
'~ifectively forced the site to go to day-tCHlay measures. Training 
never achieved its goal; contract and NSA maintenance personnel 
~eJ;e BO busy keeping the 1yatem on the air they gave little 
thought to making penonnel 1ufficiently expert to B88ume very 
m~c~ of the load ... 

8. \In epite of all these events, the eyatem has been operational 
and b!L8 been effective. But it could have been, and should be, 
mo~ ~ffective .... 

9.\ . ·i, •• Operators generally did not appear to know bow to set 
\ up their equipment, comprehend the meaning of information 
•• diapil~ysi. or even understand the function of the equipment. 

10. Optnion of NSA obeerven wu not unanimous that the 
•present ol>eraton could be trained to do their jobs. One opinion 
\bad it ~ha.t only technical peraonnel could configure the equip
knent t.<io, m~t mission requirements. Considering the total system 
biowled~e (equired to patch around 'deadlined' equipment and 
reconfi«U~e the patch panels, this may be true .... 
. •, .15. ~~mendations: 

a. It is 'rerommended that a training program be conducted 

a~ ..... --... \ .. I~ include the following: 
( 1) 'PeS'!:ription of orbital elements (keplerian, spherical, 

C.arteaian). 
(2) Qescription of orbital data (az-el-range, az-el, doppler). 
(3) Expl~ation of vocabulary of orbital mechanics. 
(4) ~rl-ption of how orbits are determined. 
(5) Deiicri~tion of data being sent to Stonehouse (prog

n<>11tica~ed launch times, look-angle generation 
prociedu tea). 

(6) Expl!>ratlon of graphic aids (x-y to az-el conversion 
chart\ plotting board&, Spadats bulletin). 

It is estimated. that auch a training program would require 10 
houn, preferably\2 boon per day. It ill auggeated that NSA send 
a qualified person tol I for a period of one week to 
conduct the training . . . . 

b. It is recommended that the following additional hard-
ware be installed a1 j . 

c. In order to fully utilize the above recommended hard
ware and to increue the site's capabilities, specific software are 
[sic] recommended which would accompliah the following tub: 

( 1) Increase the types of inputs to generate program 
track data .... 

(2) Generate data matrices for the antenna 
programmer ... . 

(3) Accept antenna data . ... 
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(4) Increase programmer functiom . .. . / i ~\:~. ····::::;_,: : 
d. It is recommended that the follafring "'-ikftw~ie ·.:_be : 

SECRE'f 

possibility of operating I jwlth 
NSA civilian personnelL..m.....--gr-a-d"'"e-s"""Tl rl -:t.,..h_r_ou_g..,hr--""l1~3:--a, and 

provid71 )fo~~=::icb:;::::e~!:~::;;tiom: J -~\·\ .• -. __ 
(2) Update operator display via Nixi~ tubes ~ci'-a tbti~ . 

position ewitch for x-y, az-el, RAP an~ ~··Aata. \.::::::: .. 
(3) Frequency bookkeeping. · • \•• ·· · 

e. lt ia recommended that computer }proer~m.$ ;ij~\ w.ritten 
to give Stonehouse capabilities to: " ' •. ' ' • .· .. 

to ascertaining the amount of backing which could be 
npected from the DOD. It was intended to implement 

. .. the revised plans on a schedule which would make it 
\ p088ihle to have both sites in operation by mid-1967. 

\\ i't -.ppe~rs, however, that these proposals did not 
\ \ re~ei,ve final approval within NSA. 37 

\.~ · · ( 1) Input Spadats elements and ~utput a ~~irilner 
tape, earth trace, lighting corlditions, lifeli',,i'e. of a 
satellite, and plotter tape. " • \ i \ . \ \ 

(2) Input track data and output'/ a targeting an;d·'· \.d, ..•.. ata 
statistics. 

(3) Input station locations and output g-lobal fr'cfig- · .. 
coverage.ll 

(U) It was also reported that SMAC. \(Spe~ . 
cial Missile and Astronautics Center) personnel \ U~ed \ ·. 
last-minute telecons to pass ,instructions regardtiig 
system configuration for particular missions . . 1:h~Y 
often included equipment whie.h was either not at \th~. 
site or was "deadlined." The NSA observers suggeated \ 
that, as long as personne) at .ihe site were capabfo \of-\ 
reconfiguring available equip.llent, the way it w~ d9ne . 
be left to them. If instructions must he given, · the -. 
telecons should take place at least eight hours befoi;e ' 
mission activation. • . • . · , 
(U) It was noted on the positive side that 
experienced NCOs at the ~ite appeared "knowl~geaJ\ 
hie, dedicated and capable of performing their duties. i· ,\ 
Generally the Stonehouse system was producing intel- • • 
ligence data and meeting most tasking requirements 
despite administrative, operational, and maintenance' 

caused deferral by DDR&E, on 30 November 1965, of 
further eff()rts by'NSA to proceed with a major up-
grading of I ···... t<a project which bad been 
redesignated ~ ·j < The interim facility was to 
continue in use for the pr~sent. A joint study was 
started by NSA ~.d USAFSS, however, to determine 
altemate\ niethods 6( improving I !facilities 
within the ~#sting p0li~ical limitations. This included 
phased, rout~e replacement of the more critical 

\ portions of the system and <'. optimum utilization of the 
\new operatio.is space witholit attracting undue atten-

\ t.ion.,, Political \ conditions i~I lbecame less 
\ filvorable for reteii.tion of the U.S. intercept station 
~11 I Prdj_ect>I rere 
qropped from the SSS program in June 1966. n 
(U)~ NSA\an_d USASA conducted a broad 

_ \ e:Umination of space~ollection requirements for the 
\\ I I and measures \needed to upgrade space

co1tection facilities at bOthl 

problems. 34 
, . , , . ·., 

(U) Completion of Category ID testing was L.( .... U-. )-~-... · ... ----A-te_c_h_n-ic_a_l_d_e_v_e_lo.,...p_m_e_n_t -p-la_n_w_a_s_a_l-so__. 

further delayed by priority tasking through the, re- • ·· ... · ... nrenared for unpading space coll~dion facilities at 
mainder of 1965 and the first half of 1966. 35 

·.• . \ I · · ! (designated Project! ~ A pur
(U) ;i::+- As further considerations! was given to \ • ch~e des~iption was released to Sylvania Electronics 
the steps needed to improve the I . . I \ \ Syet.ems-West on 11 February 1966 covering both the 
systems, and to collection requirements and coets, \ I · leqU~pment (scheduled for completion and in-
NSA officials becam~ convinced that it would not be \ stallS.tion in \first quarter of FY68) and similar equip-
advantageous to use ~:risting equipment iti the upgrad- • ment for the I I project (see Figure 14). 40 

ing process. It was estimated that the maxim~m \ (U) +Gr Preliminary acceptance tests on the 
amount which might be saved by retaining usable I I equipment were completed at the plant 
equipment at both sites would not exceed $1 million of L TV\Electrosystems, Inc., on 29 January 1966. The 
and that the advantages of new equipment, thoroughly equipment was then dismantled and packed for ship-
integrated and tested in the United States before ment to I l and scheduled for delivery at the site 
shipment overseas, would in the long run outweigh the by 11 April 1966. Reinstallation, checkout, and final 
temporary savings.°16 

' '. acceptance tests were to be completed by 18 July 
tst R6 proposed that a new system, to be 1966, to be followed by USASA Category ill tests. 41 

operated b USA'FSS ersonnel be rocured to replace 
the at and that a 

.__ ____ __.I Consideration was also given to the 

Program Status in the Second Half of 
1966 and 1967 (U) 

(U) 
NSA 

By the autumn of 1966, USASA and 
were considering formal termination of Stone-
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house (AN/FRR~5v) Category ill testing. Most of th,~ 
operational and maintenance probleIDB identified j~ 
year earlier remained unsolved. They included t~e 
inability of the military system to give prompt resJ>?n;_ 
sive support, certain technical inadequacies of militafy 
maintenance personnel, and a continuing lag in the 
updating of documentation. A manpower survey ~arly 
in 1966 identified the need for additional maintenance 
billets, and plans were made to fill this need through 
the normal CCP cycle. At a meeting in September 
1966 in Philadelphia, USAECOM representatives di
vulged that they had never attempted to fill a ~upply 
pipeline to Stonehouse or any other SSS instailatibn, 
and that procurement never began until a requisition 
was received. Two years after NSA began to urge the 
necessary action, USAECOM was considering cont~act
ing for the resupply of systems parts. It was expected 
that this approach, if followed, would at least start 
the Stonehouse and other SSS programs on! the road 
to reliable operations. •2 

•· •· 

(U) Stonehouse continued to be opera
tional during the second half of 1967 and iii 1968, and 
only final contract settlement with Rad,iation~ Inc. 
remained to be completed as far as the SSS prOgram 
was concerned. 0 

• • 

(U) ~ Some Category ill testing was contin-
ued at thel !during 
the last quarter of 1966. Category ill tests to deter
mine system operational capability began on 15 Sep
tember 1966 but were suspended on 12 ~ovember 1966 
until the VHF antenna, which had separated from its 
pedestal, had been repaired. Phase; ill tests were 
resumed on 5 December 1966 and completed on 31 
December 1966; the test report was .finished early in 
February 1967. Reports on Phase I ~rid II had already 
been published. The arrival of two additional contrac
tor technicians in January 1967 resµlted in significant 
improvement in the operational con.dition of the equip
ment. The system continued to operate satisfactorily 
through the first and second quarters of FY68 and it 
was concluded that LTV Electrosystems, Inc., the 
developer, had essentially satisfie~ contractual require
ments. Some technical discrepanties which were noted 
at the time of final acceptance were still being 
corrected by the contractor at; the end of the third 
quarter of FY68. 
(U}J.CY '""I --------.,·site was the most dif-

ficult of the SSS program sites to support directly. It 
was in a short-tour area, a fact which aggravated the 
problem of securing an adequate number of trained 
maintenance and operations personnel. The electronic 
installation was the largest in the SSS program 
network; its electromechanical equipment was not 
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\\ \ 
: ·. . .. 

·;\ protected by radomes but exposed to. salt &it;I 
I\ · !was also plagued by a greater num ..... b-er_o__,f 
~pare-parts supply problems than other SSS sites. 
'fh~e were major factors responsible for this site's 
u'~ev·«rn operational performance record, although the 
system was capable of "eminently satisfactory perform
an~e" 'fhen fully operational. 44 
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Figure 13 
Stonehouse, Asmara, Ethiopia. 

(Figure ill UNCLASSIF1ED. l 

I 

.. 



D~~D: 4035972 

~ z 
n 
~ 

~ 
00 -~ 
t:l::I 
0 

cor1F"IDDiTIAL 

Figure 14 

coriFIDEHTIAL 
(b)(1) 
(b)(3)-50 USC 403 
(b)(3)-P.L. 86-36 



DOCID: 4035972 

SECRR'f 

Completi-on\ and Certain Les8oQs of Experience (U) 
.··• . ..· \ \\ \\ \ \ \\ \ \ · ... ····· ... . 

Accomplishments •nd Culmination (U) ·.. (U~ Installation and Category II testing of 
... . .. .. .. .. .. .. .. I I was completed on 12 ~.ovember 1967, and the 

(U) . By 1968 Stopehouse had\been taskj!d system was accepted by the government on 15 Novem-
with many missions not )mown\ in 1962, and n~w \. her 1967, one month ahead of scheduJe. Category III 

·equipment .had been added .outsid.e the SSS pi:ograul: \t~sting was then started by USASA. 
to keep up with intelli~ence\ requirements. Th~ sy~tem fflt During Category III testing 
bad made substantial ! inte~~igence \contributions, \ de
spite the problems cr4.ted ~y the need to reco~tigfile 
the system to cover new targ~ts. ·i 
~ i The .... I .....,.• •....,..........,...\.,....·.._·. .........__..___,..,_..,,...-........ ___,. 
was shipped on schedule from Sylvania's plant at 
Mountain View, California tol . 

I r and the last of the co ... ni-p._o_n_e_n_ts .... '_a_rr_i-ved--b-y-23 ........... 

May 1967. Installation was beguri by the\ contractor in · .. 
May and was completed on 17• June 1967. The system 
was accepted by the government on 15. September 
1967, following satisfactory Category II tests. Category 
ID tests were then started by US ASA, and\ completed 
on 15 January 196s. N':o major engineering\ or opera
tional problems developed as th~ $ystem begall full 
operation, and met . or exc.eeded performance 
requirements. 

(U) ~ primary and secondary sys-
tems I I successfully completed Cate-
gory I testing at Sylvania's plant on 26 May 1967~ 

Aircraft tracking test results for the l J 
I I 
were almost three times as accuratf! ~ the contract 
specified. Sylvania thereby earned a $.50,000 perform
ance incentive payment negotiated in \ the contract. 
The equipment was then loaded aboard ship at Red-
wood City, California for shipment tol I 

and arrived at 
the site on schedule in July 1967. 

...._ _____________ __, No significant 

operational or maintenance problems were reported 
during th~ ~emainder of 1967. 2 

(U)~ ······... NSA and USASA also jointly prepared 
an integrated technical support purchase description 
for application of'I I It was agreed to 
contract with Sylvania (SES-West) for resupply cov
ering essential unique spare parts, engineering ser-

\\ vices, modifications control, and configuration man-
\~gement. USASA provided the necessary funds but 
the contract was handled through NSA, which nego
ti .. ted a basic ordering agreement with SES-West, the 
system developer. It was planned that, beginning with 
FY69., USASA would take over completely. 3 

Lessons Learned (U) 

(U)~ The office of Special Program Man
agement (R6) concluded from its experience with 
system development under the SSS p.rogram that: 

a. Its most.basic problem was that of educating and 
counseling the\system contractors from the interpre~ 
tation of operational requirements through close su
pervision of fabrication and testing. 

b. Each of the0systems built under the SSS 
program by three contractors was uniquely designed to 
meet specific mission requirements, located in a com
pletely different physical, electronic and operational 
environment, and had to be completed within such a 
short period, ranging from 16 to 28 months, that some 
normal procurement and fabrication processes had to 
be compressed or eliminated. 

c. At the beginning of the pr<>gram, a basic decision 
was made that the systems would be 888embled from 
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commercial off-the-shelf components in order to elim
inate requirements for new research or development. 
It proved neceBBary, however, to modify some of the 
components and develop new interfaces between equip
ments. The assembly of such large electronic (and 
electromechanical) systems by this procedure reduced 
costs and saved time but, nevertheless, required 
professional engineering judgment of the highest 
quality. 

d. While each of the system contractors had an 
established quality control program, their effectiveness 
varied from company to company. They also were not 
completely effective in the case of printed. circuit 
boards and contractor-developed equipment. 

e. The mechanical, electromechanical, and hy
draulic components of the systems proved less reliable 
than the electronic components. There were unusually 
severe dust, heat, and moisture problems where equip
ment that had to be located outside was not protected 
by radomes. 

f. Systems were usually installed on, or even ahead 
of, schedule, but Category II tests were frequently 
delayed by component failures. Operational require
ments were met prior to system acceptance. 

g. The experience with each contract was applied 
to those which followed, as far as available time.1 and 
funds permitted, and resulted in improved operational 
characteristics though all problems were not solved. 4 

(Uu,i:;;+- Regarding systems technical support 
problems, policies, and procedures, R6 concluded that: 

a. Neither NSA or USASA foresaw clearly the 
impact of the SSS program on the conventional 
resupply system, maintenance and maintenance train
ing procedures, test equipment requiremen~, technical 
manuals, system drawings, provisioning/ documenta
tion, system spare parts requirement$, and other 
elements of a successful maintenance program. Some 
warning was given by spare parts and /documentation 
shortages for I I but there was 
apparently not fame enough to benefit from this 
experience before other system contracts were let. 

b. It was assumed that the systems would require 
only routine logistical support. "It was not realized 
that the operation and maintenance of large systems 
is entirely dependent upon a systems approach, and 
that the key to systems availability begins with senior 
engineering support, to be followed by highly trained 
operator and maintenance personnel, who would have 
documentation available written for system use, and 
with the reliable and dependable backup of a respon
sive spare parts supply system." 

c. Other early difficulties were attributed to the 
fact that, at the start of the program, contract 

(b)(1) 
.· (b)(3)-50 USC 403 
(b)(3)-P.L. 86-36 

specifications, data items, and guidance were not 
systems oriented;· ..•.. that maintenance personnel were 
trained so/far ahea.d that they did not remember what 
they had learned · .•. by the time the systems were 
operational; that conventional provisioning methods 
delayed:' spare parts procurement; and that resupply 
procedures failed to meet SSS program operational 
requirements. 

d.1 Most of the abQve difficulties were overcome by 
the/ time the last systems in the program became 
operational. While nothing could be done to change 
short-tour areas, experienced personnel from long-tour 
installations were available and training methods were 
.improved. Technical documentation requirements were 

! streamlined and documents which maintenance per
sonnel did not use were \eliminated. 

e. "Probably the most significant concept to emerge 
from the SSS program had been mutual USASA/NSA 
recognition that these systems definitely require spe
cial follow-on engineering and logistical supporting 
programs. Beginning with I I as they 
entered the Category ill test phase, a technical support 
contract was established, and internal USASA/NSA 
procedures were agreed upon .... " 

f. The office of Special Program Management con
cluded that it probably had "gone far beyond its 
original organizational charter in attempting to trans
fer knowledge gained during systems development to 
tasking, operator, and maintainer organizations. This 
effort includes all aspects of technical support (which 
are defined to include engineering modifications, doc
umentation, configuration management, training and 
logistics). And this effort to transfer knowledge for the 
purpose of assuring systems availability for operations 
has been just as large an undertaking as the original 
system development, and sometimes more difficult." 

g. It also believed that "significant new ap
proaches ... , have been developed by the office of 
Special Program Management and will be implemented 
in the future to derive the most' meaningful technical 
support data, at the lowest cost and in phase with 
hardware development, installation and acceptance. 
The concept is predicated on the point that both 
system performance and system availability must be 
parallel technical efforts, from the start of design 
planning. "5 

(U) The fiscal status of the SSS program 
in April 1968 when it was completed is shown in Figure 
15. 
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SYSTEMS IN ORDER 
OF INSTALLATION 

STONEHOUSE 
(AN/FRR--65 (V)) 

TOTALS 

COHFIDEHTIAL 

i(b)(1) 
·.• (b)(3}50 USC 403 
i (b)(3)'-P.L.86-36 

SSS PROGRAM FISCAL SUMMARY 
(IN THOUSANDS) 

GOVERNMENT 
FURNISHED SYSTEM 

ADD-ONS EQUIPMENT CONTRACT 

401 8,354 -
i 

$888 $2,727 $26,919 

UNCLASSIFIED 

MILITARY 
CONSTRUCTION TOTALS 

1, 185 ] 9,940 

······························· ... 

U,987 $35,521* 

•Although the SSS program was originally approved for $40 million, $35,521,000 is the current best 
estimate of all costs, subject to the close-out of the fixed price, incentive fee contracts. The difference of 
$4,479,000 is accounted for by the following: 

July 1964 program funding reduced by DOD 
Nov 1965 program funding reduced by DOD 
Construction funds not made available 
Construction funds held in reserve by BOB 
Construction funds in excess 

Figure 15 
Fiscal Status of SSS Program, April 1968. 

(Figure is UNCLASSIFIED.) 

COf\IFIOE~JTl/\L 

$2,000,000 
1,200,000 

220,000 
252,000 
807,000 

$4,479,000 
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Notes 

Ltet "Space Surveillance Sigint Pro(Tam, Final 
Summary Report of Development Status," 1 Apr 1968 . 

.2(.c.j "Space Surveillance Sigint Quarterly Report," 
l July 1967, l Oct 1967, and l Jan 1968. 

50 CONJ"IDiNTIAI:. 

1tet- "Space Surveillance Si&int Quarterly Report ," 
1 Oct 1967 and 1 Jan 1968; (C) "Space Surveillance Sigint Program , 
Final Summary Report of Development Status," 1 Apr 1968. 

~ "Space Surveillance Sigint Program, Final 
Summary Report of Development Statue,'" 1 Apr 1968. 

i(U) Ibid. 
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Abbreviations and Acronyms 

ARPA Advanced Research Projects Agency 
BMEWS Ballistic Missile Early W aming System 
BOB Bureau of the Budget 
CCP Combined Cryptologic Program 
CCPC Critical Collection Priorities Committee 
COC Combat Operations Center (NORAD) 
DSIF Deep-space instrumentation facility (NASA) i 

GMIAC Guided Missile and Astronautics Intelligence Committee 
GMIC Guided Missile Intelligence Committee 
IDA Institute for Defense Analysis 

&....-I _______ ___,_ _ _____.! 
MCA Military Construction Army / 

National Security Agency Scientific Advisory Board 
Operation and maintenance / 

UNCLASSIFIED 

-:SECRET 

. ./(b )( 1) 
/i (b)(3)-50 USC 403 

(b )(3)-P. L. 86-36 

NS AS AB 
0/M 
OSO/OSD 
PERT 
SCAs 

Office of Special Operations/Office of the/Secretary of Defense 
Program evaluation review techniques i 

I 

Spa col 
Spada ts 
SSS PB 

USAECOM 
USIB 

Tl-Peb 81 -sJ-1753 

Service cryptologic agencies (Army, NaVy, Air Force) 
Space collection . 
Space Detection and Tracking Syetefu 
Space Surveillance Sigint Planninf Board 

U.S. Army Electronics Command 
United States Intelligence Board 
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