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Foreword 


"ter The Space Surveillance Sigint Program came into emunce in the early 196011 
when both the United States and the Soviet Union were racing to get ..tenite. launched and 
were preparing for unmanned and manned exploration of outer space. 
(!-ee6) As with many programa, technology advances at such a rapid rate that policy 
governing its UBe is often left far behind. So it wu with the SSS program: the capability to 
exploit aignala emanating from foreign apace vehicles existed, but a program for managing this 
collection activity was very much needed. 
(U) (r91e'9) This history was originally prepared in draft in 1968, and a limited number of 
copies were circulated throughout the Agency. We are indebted t1 Iwho 
served 8.B project officer of the SSS program, for reviewing· is hlBtory and locating the 
photographs uaed, and tq lof the HiatOIY bd Publicationa Sta1l' for performing 
the copy editing and seeing the ruuacript thr~.the printing process. 

r' Vincent J. Wilson, Jr. 

PL 86 - 36/ 5 0 USC 360 5 Chief, Cryptolotic History and Publications Sta1I' 
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INTRODUCTION 


"'tSt- The Space Surveillance SiJint Pro­
gram was developed by NSA during 1960-1961 in an 
effort to provide an adequate U.S. collection capability 
to meet high priority SiJint requirements relating to 
Soviet space activities. It was intended to make the 
best poasible use or existing imowledge and hardware 
to supplement the Sigint collection, processing, and 
reporting capabilities which then applied to the Soviet 
miasile program. These resources were already consid­
ered by NSA to be inadequate to cover Soviet missile 
activity. Within these resources the ability to detect 
the launch of earth satellites or other space vehicles 
was very limited. 
~ The SSS program, as originally sub­
mitted to the Department of Defense for review, 
proposed establishment of five Bankhead and three 
Stonehouse systems. They were to be capable of 
collecting signals from space vehicles. tracking such 
vehicles. and performing preliminary on ... ite processing 
of intercepted BignaiS. They were to employ improved, 
high ... peed communications to make near real-time 
reporting possible. As a result or review and guidance 
by the DOD (DDR&E), the program was revised to 
eliminate two of the proposed Stonehouse deep ... pace 
systems and to modify or defer some equipment for 
the Bankhead systems. The deletions made it possible 
to complete the reduced program within a DOD­
imposed expenditure ceiling of $40 million. 
(U) By careful management, the SSS pro­
gram was held within the imposed fund limitations 
and was completed almost on schedule. The installed 
systems performed very creditably. considering that 

various compromises had been necesaary; that lome of 
the systems were given operational tasks before testing 
could be completed; and that operations were handi­
capped by shortages of adequately trained and expe­
rienced maintenance personnel. Logistic problems alao 
sometimes made it difficult or impossible to obtain 
adequate spare parts when needed. These problems 
and accomplishments are summarized more fully in 
Chapter IV. 

(U) Chapter I presents the developments 
from 1957 to 1961 which led up to the SSS program. 
Chapter n describes the planning and organizational 
phase of the SSS program between 1961 and 1964. 
Chapter m summarizes the major steps in the prep­
aration of sites, fabrication of equipment, delivery, 
installation, testing, manning and initial tasking of 
the various systems, as well as some of the problems 
which developed. 

~ As is the case in the writing of m06t 
histories. it was difficult to determine where to begin 
the history of NSA's Space Surveillance SIGINT 
Program. In retrospect, it seems that the launching of 
the first Russian Sputnik in 1957 had given adequate 
warning that a well-organized and well-managed effort 
was needed to make lure that the U.S. would be able 
to collect and exploit radio signals (and any other 
exploitable electromagnetic emissioDs) which might be 
transmitted by the U.S.S.R. 's space vehicles. Such an 
effort would supplement the information obtainable by 
active surveillance under the Air Force's Spacetrack, 
Army's Doploc, and Navy's Spasur Programs. 

SEeltET 1 
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CHAPTER I 


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


Beginnings (U) 

In the fall of 1957 John E. Libbert, 
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 Elint activity concerning ESVs ia adequate to 
cope with current military requirements. 

· .. 12. Exhaustive scientific ADd/or techDical exploitation of 
ESV E1int data could provide vital data on • vaat number of 
subjects not now included u military mattei'll. Cor wbich at 
present there appears to be no defiDed reaponaibility _isned 
within the U.S. Government. 

· .. 13. Present DOD Elint Cscilitiee could undertake some or 
all oC tbe exploitation pouibilities but would require aUJDlenta­
tion accordingly. 

· .. 14. Both as reganie present ESVs and particularly thOle 
expected in the future, clarification muet be obtained .. to 
respoDlibilitiea Cor, and extent and nature oC. Elint uploitation 
of ESV activities. 

Recommendation.: 

· .. 15. It is recommended that policy and other lUidance be 
obtained Crom appropriate DOD and other governmental boards 
and agencies. I 

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

that immediate atepa muat be taken to prepare a plan for tbe 
coordinated application of our national capability to accompliab 
tracking, data collecting. and computing n__ry to obtain 
maximum information Crom the varioue utellites the U.S. and 
U.S.S.R. will launch. 

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

witb appropriate Army and Air Force representation as well 
as representation from the IGY (International Geopbyaica1 Year) 
group oC the National Academy of Sciencee to __ thia problem 

on the national buia and draw up a plan which can be put into 
effect at the earliest practicable date.... I 

fe') Roy W. Johnson, Director of the Ad­
vanced Research Projects Agency (ARPA) added shortly 
thereafter that 

..•[ am aIao much concerned about our ability to track and 

interpret data from the Den U.S.S.R uteUite that may be 

launched and, more importantly, to ucertain that a U.S.S.R 


• 

utellite haa been placed in orbit iD the event it ia Dot 

immediately announced by the U.S.S.R It would be very 

emharrauing to ue for the U.S.S.R to unounce that they had 

had a third latelJite up for a number of _ka or month. and we 

not (bel aware of. or able to Ihow that we !mew of. ita uiatence. 


He urged that the satellite tracking review group 
consider 

whether We can. at present, or with any rellOl1ahle meana at 

hand in the Departmenta. diacover ADY new U.S.S.R. aateUitea. 

whether they are announced or DOt and whether they are 

radiating or not. I Ihould be adviaed of any specific actioDl that 

need to be taken to improve or solve the problem. 1 


'tCT" Late in April 1958, the Director of 
ARPA called attention to the fact that: 

. ..various iDtelli,ence components of the Department of 

Delenae and elaewhere are engqed in conaiderable programs 

with the capability of detecting ud tracking latenite vehicles. 

The intelligence community haa. in addition. a coll8iderable 

rMponaibility for and a high intereat in certain upecU of the 

information to be collected ud dislemiDated under the plan to 

be Cormulated by the Satellite Tracking Review Group. 


3. I IUggeat that it might be u.eful if an intelligence repre­

sentative, poIIIibly the Chairmu of tbe InUrqency Guided 

Miaaile Intelligence Committee were iDvited to participate ac­

tively in the planning of the Satellite Tracking Review Group.' 


(~ The primary source of intelligence to 
be obtained from the electronic emissions from space 
vehicles was telemetry between them and ground 
stations, although communications from manned ve­
hicles, voice (o~ other) would also yield intelligence. 
Telemetry was considered to be Elint rather than 
Comint. Until September 1958 it was therefore outside 
NSA's (but 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 

"8BORET 3 
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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 

f€'t' In September 1959, Colonel C.P. 
Richman, USAF, NSA Elint Coordinator, summarized 
the actions which he believed NSA ahould take 
including: 

a. Continue to develop detailed techDical data concerning 
thoae intercept facilities under the coordinating juriadiction of 
'Space Track' (496L) which will be of _iltance to NSA in 
exploiting transmisllion8 from foreign .atellite or Ipace 
vehicl•... . 

b. Develop within NSA a detailed plan for the employment of 
NSE eNational SigiDt Establilhment) relOUrces to lDeet the 
requirements for information from lubject vehicles. Pending the 
final approval of USIB of luch requirementa (lee d. below) thoae 
requirements lubmitted by the ARPA paDel and approved in 
principle by USIB, Ihould be auumed 811 the buil for luch 
plaD.Dinr. NSA plan mould include: 

(1) 	Collection ..pect. . .• 

(2) Exploitation ..peet - data presentation and reduction. 

(3) CommunicatiODll 	..pect - to include tie-in with Space 
Track 811 appropriate. 

(4) Financialllupport to implement.. 

Such NSA planniDI must be completed within the Ihort.eat 
pouible time. /u lOOn 811 it iI relatively firm within NSA-prior 
to formal coordination with the cryptologic lemcee-the plan 
Ihould be dilcuued with appropriate Space Track penoDDel for 
the purpoaes of determining in which areu mutual ...iltance or 
common Ule of facilities might fillgaJIII in either program. It. of 
now, 8il: weeks from date appean to be about the proper time 
for 8uch dilcllMion. Cou Ihould be action. 

c. Col18ider the queation of NSA liailoo with or at Space 
Track, . ... Ope action. 

d. Continue by all meaDII pouible to expedite USIB early 
conaideratioo of the Ipace requirementa currently in GMAIC. 
Thill may be done by the NSA memben of the varioul commit­
tees which deal in thill are.a-GMAlC, Space Surveillance 
Committees, etc. ] have pereonall, urged Colonel McFarlaDd to 
expedite the pUlage to usm.' 

There' were also internal efforts within 
NSA (Prod) to secure additional equipment for inter­
cept stations currently tasked with missile and apace­
vehicle collection requirements. This equipment wu 
intended to provide a .. quick and dirty" operational 
capability to obtain directional bearings from signals 
emitted by Soviet misailes, satellites, and space probes 
within four to ail: months. I 

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

., 	-BBeKET 

... to undertake reaeareh, experimentation, and 8Y'tem de­
velopment to obtain at tbe earliest practicable date a Ipace 
lurveillance .y8tem capable of ..tilfyin& the military require ­
menta of the variOl1l ..me. and commanda. 

The project was named Shepherd. 

(U) ARPA BOOn encountered ao much dis­
agreement with the services that it made little progress 
with Project Shepherd. When the personnel 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 were funding parallel 
programs. There W88, however, a "lack of common 
purpose and communications" in these activities which 
were attributed, by an Institute for Defen8e Analyais 
(IDA) study, to the absence of an "effective manage­
ment group ... 9 

-tST-	 During 1960 the apace surveillance 
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 Nike-Zeua. 
The Midas program was developing an ability to detect 
ICBM launches and to react to launching of new 
aatellites or apace probes 88 we)) as ICBMS. Project 
Saint was intended to demonstrate the feasibility of 
satellite inspection by meana of co-orbital maneuvers 
and close up observation. Project Vela had 88 one of 
its missions the detection of nuclear explosions in 
space and a related interest in tracking vehicles 
leaving the near-earth region which might carry a teet 
nuclear weapon. 

(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 coneidered important from both an economic and 
scientific basis that an advanced program in apace 
surveillance be coordinated with NASA activities of 
mutual interest. 1o 

(U) ARPA indicated to IDA analysts that 
the need for work on an advanced detection system 
W88 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 W88 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 transfened to NORAD. The 
IDA analysts were afraid that NORAD might accept 

II....... 




the vie... of various groups for costly new syatema 
before the Deed for sucb was fully determined. 
~ The IDA study briefly eumined the 
problem of intelligence requirements and responsibility 
and concluded that a 

hiJh-level decilion OD th_ matters of the rellponaibility of 
the intellipuc:e community aDd the IIOUI'Ce of aupport for reNarch 
ADd development to meet pure iDteIJigence requiremeDti mutt 

be fortbcominc in the immediate future. 

The main points covered were 8ummarized as follows: 

A. All operational ualyaia of the apace aurveilluce miaaion, 
to obtain a CClIIt-effectiveDeu relatiooahip for deriving practical 
requinmeDta, ia long overdue. 

B. CoGIiderable etrort ($21.2 million) already emu in the 
form of projecta directly orieDted towanit uteUite aurveilluee. 
However, the etrona appear quite uncoordinated. 

C. There ia a aerioua lack of etron towarda obtaining an 
improved capability to deteet ud track foreign Ipace probea, 
&.Dd to obtaiD ..tellite coDfiguration. 

D. Immediate eelectioD is DeceM&ry of u etrective man.,e­
meDt &pDq to coordinate the varioua eifortl, review tbeir 
prorr-, and inaure that DO gapa remaiD uncovered. 

E. There are muy other pfClCTllma in the Defeaae Department 
which are related to Ipace aurveillance. Efforta in theee mUit be 
COOIdiDated with lurveilJance and reaearch IlDd development. 

F. The need to begin immediate procuremeDt of an advuced 
.tate-of-tlle-art IUrveillance aeDlOr ia uncertain. More economical 
aolutiona may be pouiblt aDd abould be carefully CODIidered. 

G. The role of the intelligence community in tbe lurveillance 
million ia poorly understood. Clarification of thia role and 
lpeci6catioD of the proper IOIJrce of intelligence R&D aupport 
are De<lIIII8&I'Y. II 

Requirements for Space Intelligence (U) 

~ The first Priority National Guided 
Mis8ile and Astronautics Intelligence Objectives as of 
mid-1960 covered: 

H. 	 Soviet activities in ud relating to apace which coDtribute 
.icnificantly to, or are indicative of, Soviet military capabilitiea. 

1) Space vehicles with a weapon delivery capability. 
2) Reconn&iaaance, weather, com.municatioOl, ECM, Elint, 

,eodeay, ud DAvieatioD ..teUitee. 
3) Maneuverable vehicles, whether lD.&DDed or not. 
4) Space platfonD.I. 
5) Space order-of·battle inveDtory. 

8erood priority objectiVes were: 
Soviet ezploitatiou of Ipace for acientific aDd peycholocical 

purpoeee to iDdude: 
(1) 	 Biolorical probel ud utellitee. 
(2) 	MaDDed Ipace vehicles. 
(3) Lunar and planetary probel (lD&DIIed and uJlmaDJIed). 12 

-ffl'T There were also 8pecific 8tatements of 
requirement. for intelligence regarding the Soviet 
space programs, including a USAF requirement aub­
mitted in January 1960, which atated that: 

SGSRi'f 

A lmowledce of C'IIrrtDt Soviet iDter.t and actinties ia JI_eeI 
to evaluate what COWIter actioDa may be espected wben RID 
a.,atellla are replaced by operatioDal weapoDi a.,ateDlA. Require­
ment requesta tbe foUowiJIg information be provided: 

(1) 	InformatioD iDdicating that tbe Sovieta inl.e1ld to 
physically intercept or destroy a U. S. apace vehicle. 

(2) 	WormatioD indicating that the Sovieta plu to tr1aer 
telemetry readout from a U.S. apace vehicle. 

(3) 	Information that the Sovieta plu to or are jamminc 
receptioo of lipab from a U.S. lpace vehicle. II 

t8~ P06sibly tbe m06t critical and contro­
venial aspect of tbe space intelligence requirements 
was tbat of timeliness-how rapidly space-related 
Sigint muat be produced and delivered to tbe con­
sumer. Ideally tbe USAF wanted to have prelaunch 
notification that a space vebicle was to be launched, 
the time of launch, and orbital and trajectory data 
either before launcbing or within a few minutes 
following launch and before the vebicle's first pass 
over tbe U.S. , U.S. poesessions, or U.S. installations 
elsewhere. Other requirements specified that, for re­
fined scientific data, tbe intelligence was required in 
varying periods from a few minutes after launcb to a 
matter of several weeks later. In the case of intelli­
gence to be derived from telemetry transmitted 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 tbe consumer by bigh-i5peed electrical means, or 
that the intercept be relayed electrically to NSA for 
central processing on 8 "real-time" basis and alm06t 
immediately distributed to tbe consumer. Unfortu­
nately, bowever, existing communications systems were 
not capable of handling thi8 type of communications 
load, nor was NSA prepared to proce8s the material 
"on line," even thougb it could be delivered by 
electrical means. The alternative-preliminary pro­
ceuing at the point of intercept to extract early 
warning information (including tracking data for use 
by other sites) and 8election or compression of material 
to be forwarded to NSA electricallY-8eemed more 
feasible but 8till posed difficult problems. 

Projed BANKHEAD (U) 

fQr- In the spring of 1960, NSA learned 
that two multipurpose satellite trac~g 8tations being 
built by the Collins Radio Company in Dallas, Texaa, 
for ARPA would not be needed for the U.S. aatellite 
program and could be made available to the intelli ­
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gence community: NSA (Cosa) and Signti Corps rep­
resentatives ~veitigated and evaluated :iT;Je atatus of 
the surplus equipment, and concluded thAt' NSA ahould 
take over tbe ARPA contract. They reco~~nded that 
certain Qiodifications be made in the ~ulp\nent, and 
that it' then be' installed at sites in L" land 

rIt was exPected that the equipme~t ',would be 
operational in Ju!y 1961 and would provi«!e ~ current 
state-of-the-art collection capability for tbe two inter­
cept stations sele:cted. This project was d.;sigJ\ated as 
"Bankhead. ,,14 

(U) DOD gave preliminary appiovai.to this 
proposal and ~eed to provide the addi!-iona1 $1.5 
million needed ft>r the modifications considered nec­
essary. An NSA;'-USASA-USAFSS-SigC ~e.ering 
Working Group' was established to work on' the 

• IS· • •
project.. • ' 
fS+- ~y the time the alterations 'Were n\,ade, , 
in the Bankhead. contract, the estimated completion 
date was change9 to February 1962. It 91; expected 
that the station at I _ could ope 
operational in earlY spring 1962 and that the instal­
lation at I Iwould be operational by J~ 
1962. Project Bankhead was to provideI 

.' 
L-____________________________________________~,. 

. . 


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

transmiasions from space probes. The system visual­
ized by Prod representatives was to be a88embled 
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 080/0SD 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 
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$70 million, aid that additional manpower resources 
would be req~ed. 
(U) :'. Prod (Gens) representatives agreed 
that data r~ction and data processing related to the 
space pr~Jn would involve a major RID effort, and 
proposed !:hat RID representatives participate in de­
veloping .h.'exploitation plan. RID agreed to cooperate 
in this ~J!'loach. 11 

~ :', The collection plan wu verbally ap­
proved.1JJi DmN8A on 13 December 1960, and Lieu­
tenant:' C3eneral Donald N. Yates, USAF, Deputy 
Direcfor.: Defense Research and Engineering, OSD, 
was .briMed on 14 December on NSA's "U.S. Comint/ 
Elipi :ReQuirements Study for Collection of Foreign 
Eafth $atellite and Space Vehicle Transmissions." He 
indicated that OSD would support prompt action OD 

t,.'b."e ~llection plan. 18 

{.5l+-: The requirements study referenced 
):on~luded, among other things, that: 

.: J. Intercept resourcel available to the UDited State. for 
C\Irffnt SiciDt operationa have oaly limited application to the 
ibtercept of . traJWlliuioD8 from foreign 'Pace vehicles. Sigillt 
pperatioD8 .,amat .uch vehiclea therefore demand the employ­
·ment of .pecial teclmiquee and reeourcee not currently in the 
• Sigillt inventory. 
• 2. Intercept .,.tema capable of detecting the existence of nOD· 

• radiating apace vehiclee are not the n.ponaibility of the National 
• Security AJeDC)'. However, there is a reuonable chance that the 

launch of ESV. and apace probes will continue to be detected by 
Comint and Elint detection and trackinl of radiating vehiclea . 

3. Continued .tudy ill D~ry before intercept plaJII can be 
formulated in detail. The ertremely wide raD«e of poIIIible ESV 
orbit. and .pace-probe trajectoriee present a complex of intercept 
problema rather than a .ingle one. 

4. Since it is impouible to foreau! the detailed nature of 
traJllmiuiona from .pace vehicles, and these may vary oonaid­
erably from one vehicle to another, there is a need for effective 

• encineering .upport at the intercept .ites in order that trans­
• miuioD8 detected by aearch can be exploited at the earheet, • 

pouible I 

'--___-'r 

c. Aamara, Ethiopia. 
7. Special iDten:ept faciliti .. are required for telemeU)' and 

beaconry inten:ept and for track.in, CD these lipala. 

http:track.in
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8. Inte~pt racilitiM mUit pma.- relativ"ly broed frequency.· 
lpectrum cover.,•. / I 

/ . 

1er Headquarters, NORAD/CONAD COD­

curred in the conclusions of the .. NSA Comint EJint 
Requirements Study tor Collection of Foreign Earth 
Satellite and Space Vehicle Transmissions," and rec­
ommended that it be approved and implemented. It 
also stated that a .. corollary requirement of NORAD 
is real-time (or near real-time) transmissions of data 
from proposed central proceBsing centers to NSA to 
NORAD."20 

DOD-NASA Agreement (U) 

of9t- 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 requirementa for apace IUrveillance.... caD be 
briefly lummariud as tbe (fOUnd environment required ill 
IUpport of manDed and unmanned military apace lyateau aDd 
the detection. identification, and trackin, of all Ipace vehiclM 
launched by foreip rovemmenta which might have miMioaa 
inimical to the interNt of the United Sta1M. The .,.um 
developed ~aiDat thMe requirementa mllat have the potential 
capability of .upporting counterattack or neutralizing actioo 
againat enemy Ipace vehicles. There ia a OOIItinUiDr military 
requirement to augment our intelligence capability to provide 
information, pre- and post launch on the phyaical and electronic 
characteriatiOl, and nature and purpose of foreip lpace ahota. 
The data collection, analYlia, and diatribution lyatema in aupport 
of theae requirementa must be lecure, mUit normally operate in 
real-time, and mUit be rMponaive to the demands impoHd upon 
them by interested military operational comlD&Dda. Th_ re­
quirementa will be met by the Department of Def_ pfOll&%Dl. 
. . . Pion of "(rUIn-DOD 

The Department of DefeDle, through the JCS, hu _iped 
to CINC, NORAD the operational control of the military apace 
detection and tracking. The central data collection and catalol­
inc center to meet DOD l'equirementa will be Mtabliahed within 
the NORAD COCo It will take over the military functioDa and 
rMpoll4ibiliti.. preeently han~ed experimentally by the Space­
track Center in Cambrida'e. NORAD will UlUre operational 
control of military .pace detection and tFlIC:lting HUOlI primarily 
•ervine ita new milaion. 

. .. The Department of DefeDie prorrain will: provide for au,­
mentation of it. Ipace vehicle iAtell~eDc:e .eBort, iAcluding 
electronic .urveillaDce aDd euminatioa of forep .pace vebid.., 
aad improve phot.,.phic and other methocU lor delermiDatioD 
of potential milit.ry eapabilitiee of the foreip objecta . . . . 
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CHAPTER II 
.. .. .. 

NSA's Planning and Organizing:to Ex~eute. the SSS 
Program, 1961-1964: (U):' . 

... . 

Planning (U) 

~ Early in 1961, NSA reviewed NO­
RAD's draft Development Plan for NORAD Space 
Detection and Tracking System (Spadata) 496L SPO 
dated 16 January 1961 at the oral request of DDR&E, 
and commented that: 

1.... While certain firlt priority national iDt.Uipnce objec­
tiv.. can b. I.tiafied tbroulb active radar aDd optical trac~, 
the identification &lid purpoae of tbe vebicle ia unlik.ly to d.rive 
from th..e IOUn:eI. The National Security Areney propoeee that 
a ComiDtlElint capability can beet I.tiafy the firlt priority 
requirem.ntl for information concemm. preparation to launch, 
launch itl.If, initial orbit or trajectory and identification of the 
military or .cientific nature of the operation. 

2. To be .lJective, the Space Det.ction and Trackin, S)'It.m 
(Spadatl) und.r NORAD 1rilJ require information 011 an imme­
diate buia which contributee to a determiDatioD of the nature 
and pUrpole of each vehicle. In moat CU_, thil information will 
derive from lucc...ful iDtercept and anal)'lia of commUDicationa 
and .l.ctronic:a trlLlWlliaeiona. ThUl, the NORAD plan ••• aDd 
tbe NSA plan.. . are compatible aDd mutllally eupportq. A 
truly .ffectiv. United Stat.. Ipace IlIrv.i1Iance l)'Itim th,nlor. 
requirea impl.m.ntation of both the Ipace detection &lid trac:lWlr 
')'It.m and the Sirint coll.ction and anal)'lia .,.tema. Th' North 
Am.riean Air Defena. CommaDd bad concurred in and .videnced 
Itl'OJl& aupport for the NSA pl&ll for aD improved 8ifjDt collection 
l)'Item . . . . ' . .. 

(U) It was pointed out that while NSA 
had scheduled completion of ita "minimum capability 
Sigint collection and analysis system (Phue I)" to 
become operational by 1 January 1964 in order to 
coincide with NORAD's target date for Phase I of 
Spadata, it would be necessary to have supplemental 

funda available for this purpose in FY62, since none. 
were in the NSA FY62 budpt or could be included.' 
before the FY63 budget. A summary of the tilQe 
phasing and budget eatimatea to cover the prOltAm 
was attached, and DDRAE was adviaed that a detailed 
fundin, and development plan would be fonranl8d in 
about 30-60 days. NSA propoHd that the NiA plan 

... .. .. -. . . 
become Part n of a 'Depattment of" Defense Plan for 
Space SUiveillance. :'. . . 
'fflt--:: To e~edite- and impr~e coordination 
of the efferts by C088, ~n~ and RID to develop and 
secure approval of alfequate' planning, Ifrogramming, 
and fundmg documents for ~.NSA Space 'Exploitation 
Program {Spexpro}, NSA established a pl~ing board 
under th~: chairmanspip of Mr. Guy H. Stephens of 
Gens. The following- were dMignated as ni'~mbera: 
Gens - ~ J. Boucher, W. G.' Deeley; C08a . I

I _. :~ RID -1 ~ T. 
Dewey. 
(Gr The :,roup, the Space Surveillance 
Sigint Planning Board (SSSPB), was to serve between 
1 March and 1 June 1961. It was expected to complete 
a detailed filcal plan: by 1 May 1961 and a detailed 
technical plan by 1 June 1961; specific responsibilities 
for the program could; then be assigned. 1 

~ The SSSPB submitted a SSSPB Draft 
Funding Plan for S~ace Surveillance Sigint to the 
Deputy Directort NS~, on 'r1 April 1961, with copies 
to the a1Fected olganifttiona in NSA and to the SCAs, 
whoee repreaentativesl1ad helped to prepare the plan. 
Total construction and equipment C08ts were estimated 
to be $79,313,000,: with yearly O/M coste of 
$17, 191,000 through F)'64 and $20,828,000 thereafter. 
These estmatea covered five Bankhead sites, three 
Stonehouse lites and: the National Center. It was 
planned that 

~ uceptioD of ojIe Bankhead .ite recommended iD 
h. three cryptoICIIic ..me. will maD the oth.r ••••n 

litee all pmllbl. IkiHI In th.ir iDventory. Beca\lle of the 
.' : n_ um. DIC*IIIry to ~ak. thia .,.tem work. certain NSA 

. civilian, aDd N8A or seA. contract pel'lODD.l will become put 

: of the iDitial d.ployed pI~. 

~ The draft funding plan aho stated 
: that: 

Thl Benthed coIlec:tioa'objectin will be to ncord all W&IIted 

Ilpaia ill tIM I . I Th. cm-eitl p~q 
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objective will be to d.rive orbital .l.m.nta aDd perform initial 

.ipal aDd tel.m.try anal,._ with computer _iltuc:e in ord.r 

to d.termine all p<*ibl. initial ADlwen eoac:.miDC the purpoee 

or' the IP"O ftbid.. Th. reportiDc objective will be to ..tiafy 

NORAD locatioD requinm.nta 10 th.ir actiy. Huon may 

acquire the nhicl. aDd, more importaDt, to identify the purpoee 

of the fthicle. Additionally, the orbital el.m.nta will be puaed 

to other pertiDent .itee for acquilitioa purpc»M- Each aite will 

be 000DeCted to and throuch NSA by botb 1 ()().wpm aDd 2400­
bit-peMleCODd communicatioDa. NSA ProceNm, end reportm, 

will pick up .here the individual .tatioDa .top, but in thia cue 

within a few minute. in DeC8MIlY iDltucea. 


The StoIIehOUle .ite. will be eaaential1y collection .ctivitiea 

with ellOUch protellm, capability to dinct efficient coUectioa 

.trona at the .ite aDd to provide a meuure of tec:h.IIical reportm, 

to NSA aDd a minimum electrical Si(iDt produet reportm, 

capability for ..pec:ia1Iy .ipifi.cut itema. l 


The Grey Book (U) 

~ In May 1961, the SSSPB completed 
and diatributed a more detailed Development and 
Funding Plan for Space" Surveillance Signal Intelli­
gence, which became known aa "the Grey Book." This 
included an abstract which summarized the SSSPB's 
major conclusions and recommendations: 

Preeent cryptologie reaourcee ..aiDIt foreicD .,ace "ehiel.. are 
de6ci.nt in frequ.ncy apeetrum coYerqe,"in _itivity, in ability 
to follow talJeta, and in quick-reaction proceNm,. A IYltem h .. 
heen d ..iped to remedy th_ d.6cienciea ao u to meet thoae 
national requirementa for .pace .urv.illaDce .hich caD beet be 
m.t throucb Sicint; that ia, earli ..t detection of launch time, 
plac:. aDd dinctiml, earlieet __nt of yehicle', probabl. 
purpoee, aDd continuing information on "ehicle activity aDd 
perfOnDaDc:.. Thia data, acquired by the puaive electronic 
....,n of the National Sirint FAtabliahmlllt, will be of critical 
importance in aI,niDI, ruidiDI, aDd .upplem.ntiDI the actiY, 
..neon (radar, .tc. ) av.ilable to NORAD to perform ill .pac:. 
.urveillaDce miMioa u tuked by DOD. 

. . • . While the equipment ~ ccmaiat IalJ'ly of etat.d"-th.- • 
art aquipment, it ia d..iped to permit updatiq in the pCIIt- • 

11MU JMlriod with • minimum df ...te. Th. aatiaaal ..tu... 01 • 
the plaa '- WId.ncond by the ttet that I r 

I, 	 : I 
~ The poteDtial military threat ~ 
by Soviet pqreu in .paj:e techDoiOlY ... ~ 
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"OUt. includiDg the fact that "the U.S.S.R. Uluredly 
~eues the propulaion capability required to place 
jligh-yield nuclear warheads in orbit," along with a 
.probab)e requirement for reconnaiaaance ~tellitee "for 
:tugeting mobile and deployed 8trategic ftrc:ea." NO­
'RAD's estimate of the Soviet threat wu quoted, with 
:the prediction that by late 1964 the U.S.S.R. c:ould 
~ave between 50 and 150 major uaeful vehicles in 
.terrestrial orbit, including: 
: : Bombardment 	 30 
• • Reconnaissance 	 60 
: : Communication Command 	 40 
: : Jamming 	 40 
· 'Navigation, Weather, Communication, etc. 24 
: :Scientific 	 12 
1"7- Sigint objectives were deacribed in the 
GPeY Book lUI follows: 

• • 1. Th. overall objective of the Space Su".ilIanc:e Si(iDt 
: -i-tem g to fulfill Priority N.tioaa1 IDtellic"euce Objecti".. and 
• to ..tiafy the requirementa of NORAD, other commandl, and 
• USIB qenci.. by interc:eptinc, locatina, end analyzm, the 
: eltctrolllllDetie emiaaiona of for.ip .pace yehicl... The lyatem 
• • odeeiped to perform partial pl'OCelliDJ OD .ite, with iDuDediate 
• btl'ckup by the Natiooal CeDter, to report on a nAl-real-time 
: baiia: (a) the place aDd time of launch, aDd (b) the nature, 
• looation and probable purpoM of the vehicle. " .. 

2. Furth.r objectiv.., to be ..tia&ed by continued collection 
:ana ProceNina on at leaat a ..mplina buia are: 

• 	 .. To conlirm or dillY r.ported uture, JNrpoee, aDd 
•.ctlvity of the vehicle. · · · · · · · · · · 


· 
· · · · 
1 	 I....u_.... ....... .!'-.... .__,_ ._v 


: permita aDd if required. 

: (-et- It waa Doted that moo of the cootin­
: uing requirementa, unl~e NORAD's early-wam.iDc re­
• 	 quirement, would be utie6ed by NSA'I National 

Center through fusion of information collected by the 
varioul Ipace collection sites with information from 
other IOUreea . 
~ 	 It ... emphuized that. iD the .Iec­
tion of propoNd litea, purely teehnical CODIideratiODl 
had to be compromi.eed by the availability of laDd, 
IQliatica. and ec:oDomica. IUld that .xiatiDe Silint 
atatiODl were Mlected iD every cue "euept trbere the 
technical requirement. would be UDduJy COIDpr&­

http:de6ci.nt
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mi&ed." Nooe of the I ~.. COQ8i~': ,- .' kit: :' ..' ·.Mili;:";.;"~;:ru",ioo and equipment 
appeared acceptable. A site::" ! I procurement cests !or' FY62/64 were estimated at 
WaA 8aid to be the essenti'!ll link in the ea 
chain. It WaA planned that fOur Bankhea4 sites would 
have antenn8.8 ca able of in rce ting fr .. encie8 from 

,, 
" , ., 
" . ". 

~~ At Bankhelld sites I and)I, however, 
the two 40-foot dish ante~n8.8 acquired ~om ARPA 
would be substituted fori : ~antennas. 
~~ Recording equipment at tije Bankhead 

-+t1'T .J!61 A field processing and ana1.ysis 8Y8tem 
was to include a signal analysis unit, t~cking pro­
grammer, signal procesaing unit, computet and ancil­
lary equipment, computer displays, orbit ,and trajec-I: det..mio.tiOO; telemetry ,orYSi• aod 

The p an specified that each Bank­
head site 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 alerta or tip-01lB, 
orbital element information, technical support and, if 
necesa8ry, raw tracking data. The other W88 to be a 
2400-bit-per-secoDd data link capable of transmitting 
selected, digitized telemetry. Buffer 8torage was to be 
provided at both eDds of the data link to permit input 
to, or output from, computens. 

~ The entire system was to have a Space 
Surveillance Sigint (SSS) Center at NSA Headquar­
tens,operating on a twenty-four-hour basis, which 
would exercise control, provide technical 8Upport, and 
perform analytic and reporting functiona. 

(U) It W8& estimated that the complete 
SSS system would requ1re 649 military personnel, 186 
civilian employees plu8 109 contract penonnel, or a 
total of 944 people. Pel'8OllDel procurement was to 
start in FY62 in order to meet the 1 January 1964 
target data for full operation. It W88 al80 pointed out 
that training of pel'llOl1nel would need to .tart long 
before the 8ystem was completed. It W88 planned to 
set up a rotation system between the field sitea and 
the National SSS Center. 

about $78.5 ~illiod, annual operating costs at about 
$20.9 million' These costa did not include Bankhead
vi ~or which construction and equipment 
costa were es~mated to be about $12.1 million, with 
operating costa 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 
p088ible to 8tretch out the Spacol program over a 
longer period, thereby reducing the rate of expenditure 
required. 4 

(e) During May and June 1961 the SSSPB 
plan wea reviewed by the NSA ScieDtific Advisory 
Board (NSASAB) and members of three of its panels 
who asked a variety of questions regarding some of the 
plans, aaaumptiona, and conclusions. The NSASAB 
was apparently convinced that collection of Sigint 
from 8pace vehicles was feasible and desirable. It 
recommended, however, that the NORAD requirement 
for near-real-time reporting by 1964 be further inves­
tigated and aaaesaed. S 

~ Dr. Fubini, D/DDR&E, also raised a 
number of question8 regarding NSA's proposed plans: 
Why did NSA think the apace ve~.lea would transmit? 
Why should ita 8ystem be consi ered "operatiODal"? 
Had "deception" been consider . The anawens pre­
pared by the SSSPB were that t SSS system W8.8 a 
general purpose aystem intended to meet NSA's intel­
ligence requirements, which would exiat even if there 
were no NORAD, and that the 8Y8tem W8.8 "opera­
tional" to the extent that some of ita features were 
designed in direct 8Upport of NORAD. It was conceded 
that while a few vehicles would not emit 8ignals, 
almost all othens would do 80. It W88 also not correct 
to 888ume that NORAD WaA concerned only with 10­

caJled "black" vehicles but rather with all vehicles 
from an order-of-battle point of view, that it must 
consider all Soviet vehicles 88 potentially hostile until 
they were identified. Also NORAD and the JCS 
operational commandens recognized that a great ma­
jority of the Soviet military vehicles would be active 
reconnaiasance 8atellites, mapping vehicles, etc. Al­
though the Sovieta might try to disguise the real 
intent of a vehicle, ea was the case in other inteUi,ence 
operations, this should not discourage the U.S. from 
trying to intercept and identify emitted signals. 6 

~ Other questions ..ked were: How do 
we relate to NORAD? Are we prepared to use ita 
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outputs, or are we trying to duplicateo''all its work~..--. 
NSA replied that: 	 ,,' " ' ..-.. ~ 

Spadat8 will detect apace vehicle. uaing 4Ictilre and optical ~ 
equipment at certain .itea. but will htv~'lfn1itationa u to ~ 
detection rUIJ' , timeliD .... and idanti1icaticxJ ability. ... I , 

lite. will complement S~a"" I ,:' 	 :I I , . .-	 ...
• 	.- •r. 

• 	 •• e. 
I 

.....___-:-:-~~--:--~r Only lIy Ulipc' data from both•••: 
l~teDli can NORAD maintain r¥aonebly QOu!plete and timely·.·. 
lpace older of battle. includinl inforqiatiod 011 vehicle purpoIe···· 
and performance. Approximate' vehi"ole .,o;iti~n information ia:':' 
required to _iat the Siaint:collllc\ion llper-tion; when tbia':': 
information ia available hoI!! N~JiAD; "we: will ule it. The···· 

I 	 :' I': :' = f: 
I ,e • j We db not plan to duplicate: :. 


NORAD facilitiea. ' , .' 


~ Ho~ dep,endent ;'ou(d the NSA Sp~-:: 
coVSSS program be on ·the avajlability of prelauoth:' 
information'? eouid nei the Soviets launch a spaee': 
vehicle in such P. way 'that it would escape detecti~n :­
through the I I : e iof the Bankhe4d :: 
I iThe SSSPB replied that the proposed,: 
system would u.e, 1mt not ~ dependent upon, c:::::J: : 

although- the Stonehouse sites, ., 

Bankhead and Spadats. It was regarded as extremely 
unlikely that the U,S.S.R. :would be able to launch 
space vehicles without detection. 
~ Why, if th; Soviets could fo11o.. their 
probes from the u.s.s.R.j did the U.S. need Stone­
housej 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 8ites in 
South America, Australia, and poeaibly 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. 
t'6+- NSA was asked by the DDR&E if the 
proposed NSA space 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 WIUI that existing processing and com­
puting equipment was already fully committed to other 
high-priority problema which could not be dropped; 
that additional equipment would be needed but was to 
be installed in the emting NSA building; that sub­
stantial aaviDp 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 

S!€RB'f 

used :m developing and operating the SSS program 
centec . 
-ter : Could existing systeDl8 be used for the 
space collection program? The SSSPB explained at 
lome.: length why no other available system would meet 
the .-pace-coUection requirements, even if a relUlonable 
Dumber of modifications were made. However, the 
boarJi pointed out that specific component.e of the 
othElt' systems, where suitable, were to be incorporated 
into:the new system. 
(~ Dr. Fubini was assured that there 
were no plans to discard the" 1962 model" Bankhead 
SY8t~ms and that no funds were being requested to 
repklce any major items in these systems. The two 
aecQndary tracking stations received from ARPA were 
being modified under a $3.5 million contract to provide 
coverage of both the VHF and UHF frequency ranges 
ratl1er than a single frequency range, and to provide 
im,roved tracking, monitoring, search, and magnetic 
taJie recording. 7 

(U) Some of the same or similar questions 
weie also raised by DDR&E regarding the Air Force's 
Sp~ce Detection and Tracking System (Spadata). 
~ 	 At the end of July 1961, NSA for­
w.,;rded to DDR&E two alternative plans. Plan A WIUI 

considered to be a "normal R&D approach" to meet 
thA! established space surveilJance Sigint objectives, 
at!d Plan B was "an enlarged and expedited program 
developed by SSSPB." The NSASAB reviewed Plan B 
a:Od concluded that the NORAD requirements on 
which Plan B was bued were not complete enough for 
Usessment. DmNSA decided to submit both plans to 
~R&E, since it was believed that "the urgency of 
the NORAD requirements must be evaluated before 
ail intelligent decision can be made. "I 
~ NSA reported that a "critical exami­

• 	 nation of national space lurveillance requirements had 
l!een conducted. Plan A was consistent with existing 
iY62 RDT&E resources, and would "concentrate on 

• 	 (he programmed resources of Bankhead I and n, 
passive Sigint collection Iystem, to .atisfy immediate 
needs for Sigint apace 8urveillance and proce88ing." 
!he eaeential elements of the Plan A propoaa.l were as 
follows: 

:. 1. Addition of minimum analytic capability to 
. &nkhead I ~d nI Iby FY63 to 
: :enable these sites (a) to aiake a "fair" validity 
• 'estimate of the nature and putpoae of an indeterminate 
::percentage of radiating Soviei space vehicles within a 
"few houn after detection :and (b) to collect data 

1 
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2. Completion by 1966-61, essentially on a qormdl'

budg.t .ycl., of two add;ttra1y::r""· s;tea, a 
simplified collection system in d one Stone-
house, deep-space collectio 8 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). 
~ 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 nece88ary to carry out 
the program. FY62 RDT&E costs should not exceed 
$1.2 million, which could be made available within the 
NSA budget. 
~ 	 Plan B represented a much enlarged 
systems concept as NSA's contribution to the national 
space surveillance program. Phase I of the expedited 
project established I I(Bank­
head>! 

' " The estimated lotal coet of this procram is approximately 
$90 million for the period FY62 through FY64 and aD annual 
operating C08t of approximately 120 million. . ..Recocnized 
inadequacies of Plan A compared to PlaD B were: 

a. Identification of the nature and pUrpo&e 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 Plllllles 
detected). 

d. Only partial coverage of deep-epace probe.. 
e. Le88 reliable inte",ite tipo()fI'. 

f. Completion three to four yea", later. 
6 . If the NORAD requirements and timetable are considered to 
be of such an urgency tbat an expedited. enlarged program for 
space surveillance is warranted. the FY62 funds required to 
carry on Plan B must be made available in the firat pan of 
FY62. 

7. It is requested that a determination be made as to which of 
the alternatives should aerve 88 NSA's primary guidance in 
fulfillment of Sigint space surveillance responsibilitiel. 9 

('S+. 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 

plan would be almoat automatic. If, on the other hand, 
NORAD's request were disapproved, NSA would 8till 
stand a good chance of having a less expensive SSS 
program, one without the part directed at "near-real­
time reporting on hoatile 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 coat 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 

~ NSA representatives, Dr. Solomon 
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 NORA.O plans should 
be kept separate but must be closely related. II 
(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/DIRNSA. 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. I) 
~ One point made by NSA was that 

The SSS problem di.fl'e", from normal Sigint problems in thai 
it involves moving targets emitting an unpredictable variety of 
wide bandwidth 8ignals. It requires a general solution approach 
now, since we would lack tbe necl)tl88ry lead time to develop 
equipmenta if we were to wait for each signal to be observed. 
Such a solution involves conaiderable initial eJ:pense for aite 
construction and equipment irrespective of the numbers of apace 
vehicles launched, but iA far more economical in the 1011( run 
than a multiplicity of 'crash' ad hoc attempts 88 new vehicles 
aDd lignals appear. I. 
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(.i;1- It w¥ explained that Plan One offeJ'ed 
the greatest probab11ity of meeting'Sigint requireYlients 
by 1965, particul~rly early idez;tification 0(' space 
vehicles before they could make Ii Jlrst pass p\rer U.S. 
territory or U.S. forces-abroad. Plab One dj.tFered from 
the Plan B submit~ ii) May 19Etl k thllt the original 

target date set by ~OR~ wr s~P~i' to 1 July 1965. 
It was also assumed that the .' site (Bankhead 

IV) would be ooll0c4ted ~t~:rner1ing Sigint ,tation,
that a full U.S. site . • as not politically 

attainable, and thl~t the a e was a minimumE 
facility manned by _ a result of recom­
mendations by NSASAB and D R&E, the ability to 
search for other targets while collecting from one 
target, and the ability to cope with foreign communi­
cation satellites had been added; probable additional 
communications costs were identified. 
~ 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 and 
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 one Bankhead site have the full 
computer-equipped configuration. Plan Two would pro­
vide a reduced interim capability but all eight sites 
were to be constructed and eventually be able to meet 
stated intelligence requirements. IS 

(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
ca tion d ifficul ties. 
+et- 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. Tota~ estimated coats 
for the three plans were: . 

PI 0 ~7an ne "'" ,946,000
PI Twan 0 5~663,OOO 
Plan Three 35; 176,OOO'b 

(U) Plan Two was accepted by DDR&E in 
December 1961 with certain modificaj.ions-limit the 
number of sites which would be provided a search 
capability, specify that existing receivers from com­
mercial sources or resulting from ear1ier government 
development programs would be used, and ordered a 
detailed technical development plan lie 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 
f!ORCE 

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 $20.6'7 · 
(U) In mid-December 1961, :OffiNSA, Vice 
Admiral L.H. Frost, USN, announced· the establish­
ment of a new co 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 respo~sible for the 
allocation or expenditure of Spacol res,*rces, and for 
conducting liaison with organizations external to NSA 
on Spacol or subjects directly related tj Spacol. " 
(U) (FOUO) I _Chief of the 
Office of Analytic Equipment Development, (K 0, 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 non engineering personnel would 
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handle other major responsibilities nece88ary for sys­
tem development without duplicating the skills and 
effort of other organizations. The office (R6) consisted 
of a chief, administrative and clerical staff, and four 
branches. R61 waa a program controls and support 
organization charged to prepare and monitor control 
procedures, and to support the other organizations. It 
waa to perform the following functions: 

1 Conceptual Phaae: Prepare fiscal and implemen­

tation plans, participate in site surveys and tech­

nical support requirements for Technical Develop­

ment Plans; 

2 Preprocurement Phaae: Prepare management and 

fiscal provisions for purchaae descriptions, review 

purchase descriptions, prepare and prOCeBB precon­

tractual documentation, and participate in analysis 

of contract proposals; 

3 Development Installation Ph88e: Provide admin­

istrative services on contracts, perform fiscal and 

schedule analysis, report on all active contracts, 

provide technical representatives for contracting 

officers on active contracts, plan for and direct 

movement of systems to operational sites, originate 

installation planning, participate in Category m 

testing, and coordinate requirements and plans in 

NSA and with the SCAs. 


R62 was to provide project management and engineer­
ing services for Bankhead V, Anders, and Jaeger; R63, 
for Bankhead ill; and R64 for Stonehouse. 

Developing the Final Technical 

Development Plan (U) 


(U) The Spacol program waa 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 submitted 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 technically 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 the Bankhead and Stone­
house collection sites. 

14 ~HCHHT 

2. Early capability in at least one Stonehouse 
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-space 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 
weakneBBes and should identify which ones cannot 
be employed in Spacol; the plan should also indicate 
the degree to which existing capabilities will be 
complemented by the new proposed capabilities, as 
deemed desirable or nece888ry because of the future 
growth of collection requirements. 

5. The NORAD requirement is obscure because 
it appears tied to a threat that is neither defined 
nor clearly met by pllB8ive devices of the Spacol 
type. In view of this, the development plan should 
include statements regarding the reliability, useful­
neBS, and cost effectiveness of extremely rapid 
reporting as compared to more deliberate reporting 
with higher 8Jlsurance and reliability. 

6. The plan should discuss the traffic handling 
ability which can be incorporated in the Spacol 
system within the funding confines mentioned 
earlier .... 

7. The plan should specify the variety of preci­
sion tracking capabilities which need to be incor­
porated in both the Bankhead and Stonehouse 
receiving stations.... 

8. Careful attention should be given to the data 
processing and communications systems associated 
with Spacol. In partiCUlar, it should be possible on 
the basis of the development plan to specify those 
items of information which can be developed by 
relatively simple equipments at the field sites; th08e 
which would require a rather extensive data proc­
eBBing facility of at leaat one site; and those cases 
in which it would be m08t efficient to do the 
proceBBing at NSA after 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 the Bankhead sites should be 
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Ipecified-in particular; how these :t~~·sites com­

" # • 

plement one another in the very" lij.gh# attjtude. , 
aateDite and space-probl! work, and"ho1V the hud­
over is to be accomplish~. Details itre "requi~ U 
to how the overall num~r of Stonehous.e stations· •• 
is related to overall performance, on the basis ··pf 
anticipated Soviet trajedories. " " .:. 

11. The plan should Ujclude a diBcussion of the ":. 
relative merits of mobile and fixed :inatallafions at •:. 

cult to answer aJid to b4reaucratic friction between 
the various organLzations ihvolved. 21 . . 
~ ~ representatives visited NORAD 
headquartel1l eady in February 1962 and briefed 
NORAD represerltatives on· the status of the SSS 

• program 	 and p~. NORAD had heard that the 
prqgram was bejng cut in the "real-time reaction" 
area and was coDcemed that tts requirements would 
not be· met. NdRAn represent-tives indicated their 

certain of the sites, including the time ph~ing of • : concern ;egjlrdilli the matter of survivability in the 
such alternative sites aAd the U8~ to whicn the 

mobile equipments could: be put if :they are 8~bse-
quently replaced by fixeq equipments-e.g. , uae of 

the mobile equipment as"gap fillers:: • 


12. NSA has recently ~een askeq to begin soipe 

investigations on how the presently eonceived Spacol 

effort could be complemented if a 


" 

~~__________________________ It~ 

would be desirable that ~he development plan for 

Spacol specify to what extent this capability would 

complement the conventumal Spacol capability in 

the event that the I Icollection platform 

should prove to be technically feasible at an early 

enough time. 20 


(0) DDR&E noted that some of this plan­
ning was under way. and added that the development 
plan had been discussed with Dr·1 I 
of the NSA Scientific Advisory Board. H~ had sug­
gested that the appropriate NSASAB p~el meet 
about the middle of January 1962 to advise NSA on 
submission of the engineering developm;mt plan. 
DDR&E concurred in the latter's advice and-suggested 
that an initial review of the proposed dwelopment 
plan be held in March 1962. NSA was also e'bcouraged 
to seek the cooperation and assistance of ~y other 
organization "capable of making substantiye contri ­
butions to the NSA preparation of its de~elopment 
plaD. " 

(U) The new Spacol Managem~nt Office 
had difficulty in finding satisfactory answers to some 
of the questions raised by DDR&E regarding the SSS 
program, and in obtaining the information needed to 
develop an adequate technical developm~nt plan. 
These difficulties appear to have been due lx!th to the 
fact that some of the questions were inherently difli­

llVent of an eDe~y attack in which NSA was destroyed, 
~d. they were ·oOnsidering settU;g up a small NSA­
tYPe :operation ~"tlJeir undergrou"pd Combat Opera­
tions ·Center (¢QC)." NORAD was also particularly 
concerned. with" ~curing • 
Bankhead itites " 

• • escribed 
in a Hughes .Ai~~raft Company study," "Identification 
of Radiating 8J)~ ,Non-Radiating High "IJtitude Vehi­
cles." This studf ·~eemphasi.zed the relative impor­
tance of analyzmg ! 	 r. cryptologic 
function that coUld 1!e left to NSA. 

-+G+- The !lJSA representatiV4!S reported 
that NORAD's ."proach" failed to appreci~te that 

even thOUJh they" let immediate reportinc .. . to Mild up the 
" required amOUDt .;r infOrtlUlt~. for AJI inference ~ vehicle 

··I;~~I 	

. 

.2L \d 

L.____________________________________________________~I~--------------------~ 

The R6 representatives made a number of recommen­
dations for NSA action including: 

1. Prepare a draft NSA position on the desira­
bility and feasibility of providing a small SIGINT 
processing element for NORAD underground COC 
(425L). In the absence of any official NORAD 
prop08al, this position should not be forwarded, but 
some advance consideration is recommended .... 

2. Inform NORAD of results of Bankhead site 
survey as soon as poesible ... . 

3. Provide NORAD an explanation of present 
NSA capabilities for alternate routings of commu­
nications from Bankhead or other field Sigint sites 
to NORAD in the event of outage or destructioD 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 

Sfi(JRt;~ 15
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TDY to NORAD so th~ detailed agreements on 
such matters as Spacol ~pport cao be keyed to an 
overall understanding .. ; . 

6. NSA should aak UslB to pronounce on the 
validity and relative im~rtance of the near-real­
time reporting aapect of .. pace surveillance require­
ments compiled by NOR~D and accepted by JCS 
on 19 June 1961 (JCSM-415-61 and JCS 22831 
137), in view of the ed"ect subsequent DDR&E 
challen~s to this concepi:are having on NSA'8 own 
planning .... 

7. Ask NSA field a~vities (and SUSLO-L), 
which have not alreadi· done so to brief their 
respective unified or specified commanders on NSA's 
SSS plans aod to aacerta\n: any special requirements 
for space surveillance Sigint. (Their overall apace 
surveillance requirement~ :were expressed to NOR­
AD 24-25 January 196~ 'and are included in tQe 
Spadats requirements stlSdy) .... 22 

-+Gt-	 The first ~A report on the "Status 
of Space Surveillance Sigiht- Planning" and "SPACOL 
Status Report-l April 1962'~was forwarded to DDR&E 
early in April 1962. In pait~ it reported that: 

Our principal efforts durin~ Ihe quarter just ended have 
concentrated on five areaa: establiahing a management approach, 
reviewing systems requirementS, "firmina up lIite lelection, col­
lecting background informatio~, ~nd establisbine IYlltem design 
criteria. 

Progre88 and achievement m: tb'is phaae can be meaaured not 
in terms of hardware, nor b)" t~e volume of plaunine papera 
durina the quarter, but ratl!er. by the areater meaaure of 
con6dence acbieved in the e:.:tept t.nd lim ita of our knowledge in 
each area ....1) • 

~ Planning 'f01" the SSS program and 
discussion of requirement~ had been confined to con­
sideration of requirementi fbr intelligence on Soviet 
space operations, but in May 1962 Production Group 
B also stated requirementi ai follows: 

•
2. Consequently it is suggested tbat the miuioa of Bankhead 

and Stonehouse facilities as outl'i.ned in para. 2. a. of the 
referenced A4 D/F be amended as tollows: 

(U) Dr. Fubini wrote DIRNSA early in 
May 1962 acknowledging receipt of the first SPACOL 
Status Report which he considered 
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very informative in givina a broad jenerA! treatment of the 
lIubject , but It is not detailed enouab. in treating the lpecific 
problema as presented in DDR&E guidance letter , . .. in suffi­
cient breadth or depth to allow U8 to jo ahead with oonfidence 
on appropriation or obligation. Althpugh the contracta and 
IItudies in-being mentioned in the report may cover all of the 
una.nawered iuues, their content is not embodied even lIummarily 
in this report aDd, therefore, we wiI( need more information. 
This information mUlt addreaa itself t" and be presented in the 
lame fonnat aa the detailed DDR4:E (uidance, ... 

We Ihould like to emphaaize the conc:ern of thill office witb the 
ltatement. made in the report which ....ume that Spacol is aomg 
to ,0 ahead on the bais of the preee~t iuJowledge. FY63 lunda 
will be made available only upon preaaotation to DDR&E of au 
acceptable development plaD; therefore, any commitment that 
may have implied the availability or: these lunda could bring 
about uDdesirable conaequenc:ee. I.n this connection, it is re­
quested that NSA provide UI witb written confirmation that all 
contract. iaaued to date on Spacol can· be completed within the 
present (FY62) lunda. Incremental fu~ine is not conaidered to 
be a satisfactory anawer to this quMtion. The comptroller is 
beiDI advised of our concern about tb~e lunda by a copy of this 
letter. The NSA report ••. does not pRlvide fiac:al details that in 
any way recocnize expenditure limitatiena tbat were placed upon 
Spacol by DDR4:E. Our eumination :of tbe program indicates 
that discrepancies might eaaily exceed. $100 million. 

... it is requeeted tbat NSA prepal"e an additional report on 
Spacol. This report Ibould be a t~nical development piau 
prepared in accorduce witb the lpecific guidance from ODDIUtE 
dated 20 December 1961, and Ibould be lubmitted to ODDR4:E 
on or before 10 June 1962 in order t9at we CIlJ) determine our 
position on FY63 fundine of Spacol. • 

It ill further requeeted that your report indicate tbe NSA 
manpower ueed to date, and tbat req~red to prepare tbe above 
report. 2> 

(U) (EO' '0) A note of 11 Mt 1962 from Dr. Louis 
Tordella, D/DffiNSA, to Mr. _ I com­
mented regarding the above, " ... I can readily see 
why Fubini got upset. Let's put more conditioDals in 
our statements of what we plan to do." A memorandum 
was forwarded to DDR&E OD 5 June 1962 assuring 
him that the apparent aasumption in the first report 
that Spaeol was in fact going ahead was made merely 
for planning purpo8eS; 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 

~Q e88) After reviewing this plan, DDR&E 
wrote DIRNSA on 14 August 1962 that: 



8fieRfi~ • 
1. ... The contents of the document are a sood. broad and 

compreheDBive treatment of the aubject matter. with lufficient 
detail to analyze in deptb tbe features of the propoaed program. 
In this aualysis. it appeared to us that aeveral of the technical 
iaaues were not completely resolved. u wu to be expected in 
view of the preliminary nature of the TOP. OD the whole, 
however, the report is latiaractory, and furnishes a mOllt appro­
priate buia for further l'Iidance regarding the technical iasues 
which we cooaider to require additional clarification in a modified 
TOP .... 

... 3. Specifically the modified TOP Ihould include 80me or 
all of the foUowiog proviaions for further definition of the Spacol 
system characteristice. while preservinc a well-balanced ayatem 
capability: 

a . Baaed on an anlyais of COIIt venlue effectiveneaa. cooaider 
deletins Bankhead8 IV and V from the ayatem. since, while they 
fulfill 16 percent of the system requirements. they alao incur 25 
percent of the COIIt. 

b. Since Baokbeadll I aud n upgrading is a COIIt estimate 
only repreaentins 25 percent of the syatem COIIts with DO clearly 
defined system improvement value. conaider deferring this item 
until that time when value venlus coat determination indicate 
that 8uch action is neceuary to maintain an adequate aystem 
capability. 

c. Becaule miaaile-oriented capabilities are currently being 
\lied for apace collection . conaider planoins for coDtinuins 
utilization of that miaaile-oriented capability. and identify in 
detail that unique and nonoverlapping capability which will be 
furnished by the Ipecifically provided equipment of the Spacol 
system. 

d. Since uaer requirements can be fulfilled by comhinationa 
of various amounts aDd type8 of data. consider simpler, leas 
coatly alternatives for fulfilling NORAD requirementa, apecifi­
cally including procedural changea required to provide Spadats 
with Comint generated data. 

4. . .. I am alao concerned about the coat eatimatea for the 
Spacol aystem as deacribed in the June report. It is noted there 
that the propoeed program has aaaociated with it a current COIIt 
estimate very c1011e to the budgeted fundins. In view of the 
historical fact that the initial planning eatimatee of COIIt are 
often considerably helow final program COIIta, and to Uuure that 
the maximum funding of "0 million at Spacol lyatem completion 
not be exceeded, it would be prudent to plan for a preaent bue 
coat estimate 8ub8tantially under the "0 million level. 

It is not the intent of this conatraint to aet arhitrary funding 
limitation on the progTam; however . the impact of the reviaioD.l 
of the TOP you will make in conaonance with parqragh 3 will 
undoubtedly have the automatic effect of luhetantially reducing 
the present coat estimate to a baae planning fiJure of perbape 
S25 million. In any case, program planning and the aaeociated 
management and contractual arrangement must be undertaken 
80 u to avoid final expedituree in excess of budgeted amounts.lI 

(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 propoeed changes 
in the" SSS Technical Development Plan" to DDR&E 
about two weeks ahead of the indicated deadline. The 

propoeed modifications, in effect, divided the program 
into two phases: 

1. Phase I included the "add-on" items for Bank­
head I , n, and V, Stonehouse I, and Bankhead m 
installations, and the NSA Processing Center. 
These items were to be undertaken immediately 
and their estimated total coet was $21,4<X>,OOO. 

2. Phase n included upgrading Bankhead I and 
n and the installation of Bankhead IV, and was to 
be deferred 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 
capability. It was pointed out "that • cost' of the 
modification is a two-year delay in the Bankhead IV 
installation and one additional year of less productive 
operation of Bankheads I and n." No funds were to be 
obligated for Phase n without DDR&E approval, and 
NSA would furnish DDR&E a detailed funding sum­
mary covering Phase I and recommendations for Phase 
n by 1 June 1964. Further discu88ion of certain points 
requested by DDR&E was also encloeed. 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 .,,216,000 for the Spacol 
project based on the technical development plan as 
modified on 23 August 1962.)0 

(U) .JIilIr NSA discovered, however, that the 
reductions in Phase I included FY63 MCA (Military 
Construction Army) funds amounting to $1,285,000 
for Bankhead I and $1,553,000 for Bankhead n­
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 t~ 
make the total for Phase I $24,183,000, with a 
corresponding reduction in Phase n. It pointed out 
that these adjustments could be made without exceed­
ing the $25 million planning limitation imposed by 
DDR&E.JJ 

(8) The complete "NSA Space Surveil­
lance Sigi..nt, 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 upects of Ipace surveillance which Sigint is 
best able to fulfill. . . Space Surveillance Sigint objective8, to be 
met by monitoring signal8 from the apace vehicles themselves, 
are: 

Near-Real Time Reporting .' 
1. Time and estimated place of launch. 

2. Nature. location, and probable purpoee of vehicle. 
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, . 
(C) The technical .development plan·:: 
analyzed existing missile and tijJace-collectioD sitea::' 
and installations in terms of "their potentials an~··:. . , 
limitations in relation to DOwn space-collection.. • 
requirements. Proposed SSS facilities were similarlY: : 
evaluated. The results, so fllr as the SSS progra1n· : 
was concerned, were summa~ized in a table sho~: ' 
"Estimated Relative Valui of Proposed SSS Faci1-: : 
ities. " (see Figure 1.) Ph~sing charts for the ~ank-, : 
head and Stonehouse I systems covering the periQd' , 
FY62 to FY67 were alt included (see Fi~'re 2'7': : 
After the I installations at llankhead•• 
sites I and IT were completed, the nl!~t maj!>r: : 
improvements would occur about eighteen months- • 
later, when the Bankhead ill and V .sites woql« : 
become operational. I . I 

~ It was expected that a major im­
provement in the speed with.;"'hich intellige~ce 
could be derived from telem,itry intercepted :by 
Bankhead I and n could b! securrd bll on..ite 
processing and analysis of telemetry _ ~ee 
Figure 3.). A developmental' model of a facility for 
producing "quick-look" anlflop was to be installed 
at Bankhead n I ~hortly after installation 
of the basic collection llyatem during the winter, 
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and a similar facility.·addP.d to Bankhead I early in 
1963 (Figure 4 is a.Bankhead system diagram). 
(U) Tqll Stonehouse system was pat­
terned after the NASA deep-space instrumentation 
facility (DSIF) .ince the data to be collected was 
similar (Figure,S is a Stonehouse system diagram). 

SSS Management Program (U). 
(U) .JI:#'r Planning and implementing the SSS 
program ,were to be directed and coordinated by 
NSA w.nile specific responsibilities were divided 
among. 'NSA, the service cryptoiogic agencies, other 
goverBment agencies and private contractors, with 
due .regard for limitations on resources and the 
spe~ial talents available and needed. It was ex­
petted that there would be one system contractor 
fe~ the Bankhead system, and another for the 
Stonehouse system. The service cryptologic agencies 

.·were to participate in system procurement to the 

enent neceM.lry to allow them to conduct the training, 
provisioning and construction activities for which they will be 
reeponsible. )1 

Detailed site selection, provision of adequate real eatate, 
atructuretl,and IUpport facilitietl will be accomplished by the 
appropriate Bernce crypto1oric agency under the ruidance 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 SCAs 
with a statement of the number and type of operational 
personnel required per shift, and the SCAs were to 
apply appropriate manning factors and provide the 
necessary personnel. Telemetry and signal analysts 
were to be furnished by NSA (see Figure 6.)1l 
(U) .JPr 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
tenance personnel and that NSA would provide ad­
vanced or supplementary training where required. 
There would be on-the-job training (OJT) in missile 
and earth-satellite tracking at established tracking 
stations in the zone of the interior. Initial a88ignees to 
Bankhead and Stonehouse stations would be given 
OJT by the system contractor at his plant before 
shipment of the equipment overseas, 
(U) ~ Three classes of funds-Military Con­
struction Appropriations Defense Agency (MCDA), 
Procurement Appropriation Defense Agency (PDA), 

1­



EO 3 .3b (3) 
EO 3 .3b(3) -0 3 . 3b (6 )IPL 86 - 36/50 USC 360 5 ~L 86- 36/ 50 USC 36 05 ~iCRE'P •.' ... . . . . . . . 

and Research, DeNelopment, Teat and E,.,aluation 
(RDT&E)-were rc!'quired for the SSS proPam (see 
Figure 7.). Tecbni;al difficulties in siting BitJ;lkbead 
IV made it necessa1Y to replace $1,675,000 of oMCDA 
funds requested for FY63 with an estimated $5 iDillion 
in FY65 funds. PDA funds were needed for prot\lre­
ment of commercia1ly available collection and proteas­
ing equipment, for 1 IBanidlead IV '~d 
v, for spares for one year after installation, and tOt 

'p(lAi~e date would be bichly deeilable, even if tbe faciliti.. are 
activated illt' .. allbayatem buill. • 

.. . 4. In .umm~rY tbe Le9tati~ NASA vie .. are: 
. . . c. The use of existingl • Ifacilitiee on an interim 

buill and tbe optimizing of tbie capabilitiee of tbe 40-foot 
anunn.. ill I 'bould be examined in detail. 

... d. The propoaed NSA. facility at Aamara ahould be 
accelelated. The NASA is willing to _ist tbe NSA in tbill 
regard, if d..ired by tbe NSA." 

~ Representatives of CIA, DIA, and 
handling charges, etc. RDT&E funds were necessary'. NSA met on 24 July 1963 to discU88 Sigint .pace­
to cover the systems engineering and development • collection plans and related intelligence requirement.. 
effon. Specialized training costs were met by internaf. '. During this discussion an NSA representative pointed 
programming within DIM budgets. ~ 

PERT Adopted (U) 

(u)~ The PERT (program evaluation review 
techniques) system was adopted for management con­
trol in the development of the SSS program. In 
addition to time-oriented networks already prepared, 
the system included: time-scaled networks for each 
Bankhead and Stonehouse site; monthly inputs of time 
changes; and use of a computer to identify critical 
paths and distribution of analysis information. 33 

Space Sigint Requirements (U) 

(oS+- 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 baa primary reepouibility for the colJectiOD of such 
data tranamiaaiona, it is desirable tbat you couider tbis problem 
area immediately. The NASA would appreciate receiviDc a 
proposed ground inatrumentation aupport plan for meeting tbese 
requirements (rom NSA and your comments on the encloeed 
requirementa. 

In cOIlDectioD with the inatrumeDutioo aupport plan, tbe 
NASA revi_ed your 'Space Surveillance S~t (e) 81«037 
Technical Development Plan,' dated September 1962.. The plan 
generally appean to be capable of meeting the NASA. require­
menta except in reaped to tbe timing of certain (acilities. It ill 
evideDt that the proposed 85-foot diameter antenna at .umara 
is a key facility for obtaining proper aupport o( the NASA. 
requirementa. The availability o( this inat.1lation at the earli..t 

•. . • out that, even when the Interim Deep-Space Facilitiea 

••••llon w.. fully ;mpl.m.DUd, ;t would prov;d. primary I 

. 110 the plan. Dr. 
Wheelon, CIA, mentioned that there were other facil­
ities which could poesibly contribute to our collection 
capability, and that in his discussion with Dr. Fubini 
it appeared that DOD might not have realized the full 
impact on the intelligence community caused by dele­
tion of Bankhead IV and Stonehouse II and m from 
the SSS program. Dr. Wheelon said that he would 
recommend to the DCl 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 requirementa." 
It was also decided that CIA and DIA representatives 
would draft a propoBed letter for NSA to send to usm 
stating that NSA had not received apace 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.)J 
ttij. In the fall of 1963 representatives of 
CIA, DIA, CCPC (Critical Collection Priorities Com­
mittee). GMAIC and NSA concluded that usm 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 coUection was extremely high, NSA could 
not obtain adequate funds and other support unlesa 
usm'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 usm and submit to OSD 
a propoBal for augmenting resources. Two other atudies 
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 effort 
against the Soviet missile and ESV problema. 3. 

SSS Program Priorities and Funding (U) 

(U) ~ Early in November 1963, NSA sub­
mitted a "Bankhead I and II Upgrading Funding 
Summary" to DDR&E at the latter's request, but 
pointed out that the indicated priorities and line item 
costs might change· by the time the "SSS Phaae 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 FY65 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 priority FY66 proj­
ects in FY65 , it waa believed that the scheduling was 
reasonable and that funding for Bankhead I and II in 
FY65 should remain at the current level of 
$2,995,492. 39 

Program Review, April 1964 (U) 

~ In April 1964, NSA forwarded to 
DDR&E a review of the first eighteen months of the 
"Space Surveillance Sigint Program (Phase I)." This 
document attempted to update the ..sss Technical 
Development Plan" of September 1962 by identifying 
the more significant nece88ary 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 TDP would 
have to be changed to meet the impact of Dew CODditiODa. 
Problema created by cbauciDc requiremeDta, dollar limitatiODa, 
gold Bow reetrictiooa, the impact of foreicnpolicie8 aDd. tech· .. 
oolO(ical adjultmeDts ~.. ,yatem deaicn have heeD met by 
rellponsive and reaIi.tic solutiODa. 40 

(U) ..JPt- The SSS program waa progressing in 
accordance with the approved plan; three major system 
contracts had been awarded for Stonehouse, Bankhead 
m and Bankhead V equipments. Complete fabrication 
of Stonehouse and Bankhead V equipment was ex­
pected within six months; the Bankhead ill contract 
had been awarded several weeks earlier and was 
expected to be completed on schedule. Stonehouse 
construction was expected to be .bout five months 
late, because of local political complicationa, and 
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might be further delayed because of local land acqui­
sition problema. The only significant change in system 
design reported was the addition of a 150-foot antenna 
(Bayhouse) to Stonehouse. It was predicted that the 
SSS program would be completed within the approved 
$40 million ceiling. 
(U) Hardware fabrication had been left 
largely to commercial contractors while design of 
advanced subtiyatems was asaigned to the NSA RID 
Organization. 
(U)~ The Stonehouse contract was awarded 
to Radiation, Incorporated, of Melbourne, F10rida on 
1 August 1963, as the low bidder of two firms. Five 
companies were solicited on the Bankhead m contract, 
and the contract was awarded to Ling-Temco-Vought 
of Greenville, Texas on 12 March 1964. The Bankhead 
V contract was awarded to Sylvania Electronic Sys· 
tems-West, on 15 July 1963, on a sole-source basia 
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 accordance 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 small amount of development 
work was involved in each contract. 
(U) ~ The original TDP 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 
exchanged and raw intelligence data could be for­
warded to NSA at a rate of 100 words-per-minute. 
Since there was no requirement for field computers to 
have direct inp" to an agency computer, there was no 
need for trllll8m.iasion of digitized 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
sources, and some planned high-epeed teletype equip­
ment could not be procured for timely installation in 
the Bankhead circuits, the coet of communications 
support for the SSS program was only $302,000, 
instead of thef540,OOO programmed. 
'tG) The remote locations of the Bankhead 
and Stonehouse Bitee, the aize 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 
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'. 
transportation ~i.eacb system from the CONUS. The 
Bankhead I 	ana ~ sY8te:,s were transported by rail" .' 

. Ld d ' dwater an au :to' 	 !aD UQ er 
then enatiDg DOD policies, no charges were .made to 
NSA for this se)-vice. Ad~-on equipment f9P £boae sites 
was airlifted. ' , ' ,. 	 . 
~ : The Bankhead llI'sYstem waa shipped' 

. ~. . •by water; prOV~Jlon was !naqe-Ior th18 lD the contract'• 

and paid for ·by NSA... Shipment of Bankhead ••V 

eqUiPmentgato H jlhased to avoid the wiater 

weather iD Initially, air transportation.l"rom 

Moffet Nava r Station close to the cont.1actor's 

plant at MountaiD Vie\f, California was pl8.Qhed, but 


. 	 ' " 
shipment by water was· found to be better, The Ideal 

appmed to be to u.e a rall~hartered v_I due"ly 

from the West Coast to_ _ If the system 
check at the contracto B pant, the co!tractual in­
stallation schedules, and the weather permitted, water 

transport waa to be used. 
(U) The largest and moat expensive trans­
portation problem concerned the Stonehouse eystem, 

especially the 150-foot and 85-foot dish antennas. 

Moving all the equipment overland from the port of 

Massawa to Kagnew Station posed unusual difficulties. 


Coats were estimated at f187,500, which included 
$250,000 for the ship charter, $425,000 for a cartage 
contract to supplement Kagnew Station motor pool. 
facilities, haulage for the large antennaa in the: 
CONUS, and shipment of vehicles for use between 
Massaw8 and Aamara. 

(U) Funds required for data processiDg 
equipment for the SSS program center at the Op~1'a­
tions Building, Fort Meade were rather drastically 
reduced from an estimate of $2,540,000 iD FY64 fUnds 
to $579,000 in FY65, plus $302,000 in FY64. :r'hese 
reductions were made because some of the equipment 
was not needed and other equipment having' wider 
application was purchased from other funds. 4~. 

Notes 

'(U) Memorandum from 'Director, N~A for DIlRAE, 
Serial: N 0920, "Space Surveillance Development- PJanninc," 16 
Mar 1961. 

I(U~ M!R fro.. I rChief, ADeq, to 
Meun. Barlow and Conley, "DiKuMion o( Sperpro," 3 Mar 1961; 

-ter MMu,e Crom DIRNSA to COMUSAFSS, HDNA VSECGRU, 
CUSASA, SSSPB 1001/61, AGO 03100131, 31 Mar 1961; (C) DfF 
from Deputy Director to AG, "F.atabliahment oC the Space Surveil­
IaDce Sicint PlanniDI Board (SSSPB)." 31 Mar 1961. 

~ DfF from SSSPB to Deputy Director, NSA, 

"SSSPB Draft FuDdiq Plan for Space Surveillance Spt," ZT 

April 1961, aDd attached Draft. p. 2. 
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••••(U~. W!t (rom R.O . .tIde, K3 (Sind) for Howard 

C. ~!low, Deputy "P,~, "Validity o~uiremeDu of the SSSPB 
PIILD\ 22 May 1961 .. , :. of 

•'CU) • RrPr.tE Tuk. R(port "&II8OD:' RefUtation 
NO. 0IHl1, 3 Aug '9&1,~. -4. :,' 

, ' '(~: :Mlborandum (tr~mitting queetiona and pro­
poHd repliee) frbm'SS$PB, Guy H. ~pbell8 to Director, NSA, 

" " .. 
"Fubini QueetiQJIII:; 15 ,\lne 1961. witt'inclClllure. 
'(U~ , MBrBorandum frolb SSSPB, Guy H. Stepbena 

Di "'''SA '''Fu'''~':· Q t' ·,.'.15 J 1961' (U M!R bto rector, '1'. ......1 UK I0Il8. .. une .) y
I ,rJr., .;d Melville J ....&ucber. SSSPB. "Meetinl 

• Auauat 1961 with ... 9r. Fubini. .. , .. 'V' Aug 1961. 

'tC): M~aiorandum fro~:Diffi:tor, NSA to DDME. 

Serial: N 2006, "Space'6urveillance S_t Prorram." 31 July 1961, 

with two ~closuree IIDd:;~R by A. W.~. 'Z1 JuJy 1961. 
'(U)' Ibi,d. The MJR tQ -the NSA memorandum to 

DDD"'~' t .- "3 1'h SSSPB II t J t J . 
..... '"1 • a_, ..... & melll.en are no oomp e e y In 

.=nI .;th th- _mo..' ...... that '~Id P" =" '"......rt 
Plan ~." NSA took. a.:..:re. tactical i/OSition witbout committinc 

itaelf."'Iardinc the v~i'y or urgen~.o! tbe requiremenu Plan B 

wu.inteDded to meet.•:: I : ' I 
,o(U)JEOUD+- Mffl by.., . Jr. (R SSSPB

.1.._ and M lvill .r. h A.l SSSPB be ) "M .D_.mem .... r e e .·--..c er, mem r, eetmga, 
4 ~upt 1961 with ...:Dr~ Fubini... ,'·:7 Aug 1961. 

• "(UI ~ Mni by I ' I R022, "Dilcuaioo 

trith Dr. Fubini," 19 Sept'I961. i 

: 12(U).-U'OIIO>- ~ by Guy H. Stephelll, CbairmlLD. SSSPB 

' (uDlicned and uDdated~, but attached' to draft memorandum from 
• 	 Director, NSA to M~:"Continu.tioD:of SSSPB," 4 Aug 1961. 

I~ ~It by I t and M.J. Boucher, 

SSSPB, "Space Surve'\YlLDCe Sigint (SSS) Meetin, 1 Nov 1961 ...... 

2 Nov 1961; (C) MeProrahdum from Director, NSA to DDME, 

Serial: N 2468, "Spa~Suiveillance Sicint Program," 6 Nov 1961. 

..(~ LOutliDe o( Proposed Procrama for Space 
Surveillance Sigint," 6:No~ 1961. 

IS(U) ·!.bid.• 

"(UI )bid.' 
11(U)J.EOUOt­ 'WR: by itO. Alde, K3. "Preparation of 

Detailed RID PiaDI fol' CoHection Syatem of Specol," ZT Nov 1961; 
(U) MJR byl ':: IJr., K12, "Statu. of Specol," 5 Dec 
1961; CUI MemorandulII frQDl Di.rectcr, NSA to ADN. ADP, ADRD, 
ADC, ADMS, "Speco~ Pt.Dninl and Procramminl," 4 Dec 1961; 
(u1 D/F from AnN to ADP: ADRD. ADC, ADMS, "Specol PI&DDinI 
aDd Procramminc," 6: ~ 1961; (U) Memorandum from Harold 
Bnnru, OSD, DDR6E·to Director, NSA, "Spaool," 20 Dec 1961. 

"(U) D/F 'Crom Dil'ector, NSA to ADN, ADP. 
ADRD, ADMS, "Eatabliah';'ent ¢-m Spacol Manacement Office," 
1Ii Dec 1961; (U) Memorandum Crom DfADRD to ADN. ADP. 
ADMS, and C/Group C. "R8.ponaibiliti_ of the Spacol Man.,ement 
Office (R3)," 19 Dec 1961. :While the numerical d_ipator Cor the 
new office was &DDOIJDced' U R3. thia ... almost immediately 

c:hanc'ed to RS. • , 
"(U) Memerandum from Harold Br01nl, OSD. 

DDRa:E to Director, NSA, ··Spacol." 20 Dec 1961. 

"(UI ~bid. : 
2'(Uj-CEOIIGI - {)!F from R3 (later R61 to C 12. "Spaool 

BIIc:kIrouDd Qu_tionl," 13' Feb 1963; (U) DfF from C12 to R6, 
"Spaooi Bacground ~eetiima," 8 Mar 1962; (U) Memorandum 
froID I I RS. 'to NSASAB CommuDicationa PaDel, 
"Spaool Development Plan," 21 Feb 1962. 

u(U)JEQlJCr- I i IlLDd M.J. Boucher, "Report QD 

TOY to NORAD, 6 Feb 1962." RS to Chief R6, 12 Mar 1962. 
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SEeKE'f 

~ Memorandum from NSA to DDR&E, Serial: )l~ NSA, "Space Surveillance Sigint. TechDical 

N 0643, "Statue of Space Surveillance Sigin~ PlanniDl," 3 April ' Development Pie," Sept 1962, pp. 115-16. 

1962 with incloaure, "Spacol StatUI Report-l April 1962," with : )I(V) Ibid., p. 116. 

"(V) Ibid., p. 121. Su abo Appendi,*, pp. 126
TS-controlled lupplemeut. 

ff. iDcluding particularly: 1. Naticmal Objectivea and Requirementa,~ CommeDt No. 2 from Group B to C1, "Roll' 
pp. 126~; n, VSIB RequiremeDta for SSS, p. 127; IV, NSA Support of Spacol in Overall EliDt CoUecticm Scheme," 9 May 1962. 
for NORAD Spadata, pp. 138-40; V, RequiremeDta for Timelin ..."(V) Memorandum from DtDDR&E to Diree\Or, 
pp. 141-3; IX. i'reeent Collection Sitee, pp. 186-91, XV, SiteNSA, "Spacol," "' May 1962. 
Seleeticm, pp. 199.16(V) Memorandum from NSA (ADRE) to DDJU.E, . 
~ "Space Surveillance Sigint Quarterly Report,"Serial: N 0093, "Spacol." 6 June 1962. 

1 Oct 1962. 
~ Memorandum from NSA (ADRE) to DDME, 

).~ Letter from Robert C. Seamana, Jr., AaIoei· 
Serial: N ~2, "Space Surveilluce Sigint Teclmica1 o.v.iopment 

ate AdmiDiitrator, NASA, to LieuteDAllt General Gordon A. Blake,
Plan," 19 June 1962. 

VSAF, Director, NSA, 27 Mar 1963. [Ed. Note: Subject line not 
le(V) Memorandum from DDR&E to ~r, NSA, kDown beeaue corralponcience could not be located.} 

"Spaco\ Teclmical Development Plan (TOP)," 14 Aua 1962. ~ MIR by B.K Buffham, "Space Collection 
19(V) Memorandum from NSA to DDlUE. Serial: Dilcuaaicm with CIA and DIA," 12 Aug 1963. 

N 1320, "Spacol," 23 AUI 1962. lJ+Gr Memorudum from Director, NSA, for VSIB, 
)0(U) MemoraDdum from DDME to .Oirector, NSA, Serial: N 1623, "Space Intellilence Collection," 9 Oct 1963 witb 

.. Approval of FY63 NSA RDTa:E Proaram for S,.col," 18 Sept MIR by B.K Buflham, EADP, 8 Oct 1963. 
1962; (V) Memorandum from DDR&E to DUector,'NSA, "Spacol," "(V) ~ Memorudum from NSA (ADRE) for DDR&:E, 
8 Oct 1962. • Serial: N 1862, "Baukhead I ud n VPIlading Fundm, Summary," 
~ Memorandum from Difector, NSA, to 7 Nov 1963. 

DDR&E, Serial: N 1495, "Spacol-ReviHd MCt FwxIiJII Sc:hedule 4O~ Memorudum from NSA (ADRD) to DDRa:E, 
for Bankhead I and n I ." 4 Oct 1962. The Serial: N 0467, "Revi_ of Space Surveillance Sijrint Program," 9 
term "SSS Prosram" is uaed to refer to the _pacific "'0 million Apr 1964, with iDeloaure, "Space Surveillance Si(int Revin," 1 
program approved by DOD and m_ "Space 8urveilllJlce 8ifiDt Apr 1864. 
Proaram." "(V) Ibid. 
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" ".. . 
" . 

Value 
"Facility· (% of Total) Basic ReasOQs for Value 
. . 

Stonehouse 1 
(Asmara) 

100% Space probe and high ESV coverage. . 
·Tb~ total for 6e!d sites is Btill only 80% of the task; NSA SMAC and gap-fillers Bupply the rest. 

Figure 1 

Estimated Relative Value of Proposed SSS Facilities. 
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PHASE II 
INSTALLATIONS 

PHASE I 

FY-67FY·63 FY-64 FY·65 FY-66FY·62 

,', ) CONST. 

FABRICATION SHIP rPGRADED DESIG::':~~~~~T·TESTBANKHEAD II 

(AN/FSQ-41 ) 


INSTAll & TEST SHIP 
ADD-ON INSTAll & TEST 

CON ST . 

FABRICATION •DESIGN PLAN 
TEST FABRICATIONBANKHEAD I SHIP TEST 

(AN/FS0/41 ) SHIPINSTAll & TEST 

INSTAll & TEST 

CO~ST. 
I 

DESIGN PLAN 
FABRICATION 

SHIP 
INSTALL & TEST 

STONEHOUSE I 

CONST.
•OESIGN PLAN. 

FABRICATIONBANKHEAD III 
TEST 

SHIP 

..... -----..---_. ---~-- ----J----~~~~~~~---~----~----
TECHNIQUES/EQUIPMENT/SOFTWARENSA PROCESSING CENTER 

CO~ST. 
DESlG.tLAN 

FABRICATION 
BANKHEAD V TEST 

SHIP 

INSTALL & TEST 

1 
CO~ST CONSTRUCT 

DESIGN PLAN I
FABRICATION 

BANKHEAD IV TEST 
SHIP 

liT 

Figure 2 

Planned Bankhead and Stonehouse System Phasing (September 1962). 
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· 
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.... TRACK 
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Figure 3 
Control and Data-now Diagram. 

Li (Figure iA iiiir;;aliPF r;;r;;Q ) 
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~ ..........................~.... • ••••••••••••••••••••••••• -­

NOTE: 
BANKHEAD III CONFIGURATION. NOT SHOWN: 
CONTROl EQUIPMENT AND BACKUP ANTENNAS; 
BANKHEAD I COMPUTER FOR TElEMETRY ANALYSIS 

LEGEND 

- VIDEO SIGNALS 

...... RF SIGNAL 
CHARACTERISTICS 

• -. CONTROL DATA 

Figure 4 

4·12 kmc 

-----,,,RECEIVER ...... 
GROUP · · · ,, · · ,· · 
· 

_ 
............................ I.I ••• ~ ............. .. 
 ,

· RF SIGNAL CHARACTERISTICS · I 

TRACKING DATA 

PROCESSOR AND 


CONVERTER 


ANALOG TAPE 
RECORDERS 

SIGNAL ANALYSIS 
AND CONDITIONING 

EQUIPMENT 

SIGNAL PROCESSING 
EQUIPMENT 

ANALOG AND ELECTRONIC 
DISPLAYS, PLOTTERS AND 

SITUATION CHARTS 

ANALYSIS AND REPORTING 

NORAO 

lin 

COMMUNICATION 
CONVERTER 

NSA 

Bankhead System Diagram. 
(Figure iB eelQF lOeN nAL. ) 
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Figure 5 t:I 
Stonehouse System Diagram. 
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CO~JFIDENTIAlUNCLASSIFIED 

INTERIM INTERMEDIATE 	 FINAL 
INSTALLATIONS (FY64) (FY65) 	 (FY67) 

AFSS ________ 73 AFSS _____________ 73I. Bankhead I 	 See item 5 
T-R__________ 12 T-R ______________ 12

(AN/FSQ-41) 
NSA __________ 3 NSA _______________ 3 


ASA _________ 73 ASA ______________ 73
Bankhead II 	 See item 5 
T-R _______________ 3(AN/FSQ-41 ) 	 T-R___________ 3 


NSA __________ 3 NSA _______________ 3 


ASA ______________ 24 ASA ________ 1202. Stonehouse I 
T-R _______________ 5 T-R___________ 3 
NSA _______________ 2 NSA _________ 19 

ASA _____________ 120 ASA ________ 1203. Bankhead III 
T-R _______________ 3 T-R___________ 3 
NSA ______________ 19 NSA _________ 19 

NSA _________ 41 	 NSA ______________ 51 NSA _________ 51National Processing 
Center 

T-R ______________ 25 T-R__________ 254. 	Bankhead V· 

AFSS _______ 1185. 	Bankhead I 
T-R__________ 12Upgraded 
NSA _________ 19 

ASA ________ 116Bankhead II 
Upgraded T-R__________ 12 

NSA _________ 19 

AFSS ________ 306. Bankhead IV 
T-R___________ 5 
NSA __________ 4 

TOTALS 73 217 280 
ASA 73 73 148 
AFSS 15 23 37 
T-R·· 47 78 114 
NSA 

Grand Totals (Cumulative) 208 391 	 559 

• Not included in personnel totals . 
•• Contact technical representatives andlor engineering pel'lODnel. 

Figure 6 

Personnel Manning Table (September 1962). 
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COP4FIDEtHIAL UNCLASSIFIED 

CUMULATIVE
INSTALLATIONS IN TOTALS BYMCDA· PDA** RDT&E TOTALS
PRIORITY ORDER INSTALLATION 

({)oo omitted) 

1. Bankhead I Add On $ - $ 308 $ 247 $ 555 $ 555 
Bankhead II Add On 584 301 885 1,440 

PHASE I 2. Stonehouse I 431 3,389 1,731 5,651 7,091 
FY63-64 3. Bankhead ill 1,392 4,697 2,456 8,545 15,636 

NSA Processing Center 1,620 920 2,540 18,176 
4. Bankhead V 2,363 866 3,229 21,405 

Phase I Total 1,823 13,061 6,521 

PHASE II 5. Bankhead I Upgrading 1,225 3,897 711 5,833 27 ,238 

FY65-67 Bankhead II Upgrading 1,553 2,834 515 4,902 32,140 


6. Bankhead IV 5,000 2,363 286 7,649 39,789 

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

FUTURE**- 7. Stonehouse II 1,515 3,589 635 5,639 45,428 

8. Stonehouse ill 929 3,489 635 5,053 50,481 

Future Total 2,444 6,978 1,270 

Grand Totals 12,045 29,133 9,303 

- Military Construction Appropriation Defense Agency. 
-·Procurement Appropriation Defense Agency. 

---Items 7 and 8 are shown for future planning purpoaes only. 

Figure 7 

Bankhead and Stonehouse Funding Estimate (September 1962). 


(Figure ill UNCLASSIFlED.) 
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.. . . . . . 
" . . . -. . . . -... . . 

" 
" 

Bankhead) aD~ II (U) acq~iBition ~~pabilities. ilP~roved signals analysis, bet­
ter-recording equipment, increased tracking data-proc­

~ Constru'Ction: I(t the Bankhead I site ~ing capabilities, and to:extend frequency coverage. 
I rwas ,a!layed by an order to ,The improved eqUipment 'lit. each site included: 
suspend overseas defense construction that would in­ , 1. ~o Moaely.'x-y plot~~ to aid in acquisitions of 
crease the drain on U.S: t.o.onetary gold reserves., the ESVs. ' : : • 
Operators for thel ' requipment .were trained" 2. ,M:incom CM-l14, fourteen-track recorders to 
at HQUSAFSS, but the 'Construction hold-order de­ " replace tqe old seven:ir4ck models. 
layed equipment familiaPzation at the contractor's ,3. : : 
plant, and additional training was given to fill in the 
delay.) , 

(U) .-(.Gt Installation at Bankhead I "is planned 
for the fourth quarter of FY63 and the at...\ion became ' 
operational in August i963 (first quartet of FY64). -

tracking'data processor whieh expanded or condensed 
antenna:pointing informati~ and provided more effi­
cient and accurate tr8DB~iOD of tracking data over 
teletYJte circuits. Bankhead n was to receive this 

(U) ~ Copstruc~ibn of the Bankhead n site equipment during the .umm~r of 1964. 
at I rpr~ued on schedule. Generators ~: NSA develo~ed plans for further up­
installed for emergenC)' power were uaed as the primary grad,tng Bankhead I and n &8 part of Phase n of the 
source until a f"'9'1ency converter plant could be SS& program for FY65 and fY66. The upgrading was 
completed in the spring of 1965. Requirements for a to Pe accomplished simultlllJ'eously with the move of 
signals'j fanalysis position were prepared, but the AN/FSQ-41 (V) from varia to permanent space in 
the choice of a small computer (Scientific nata Sys­ t~ new operations area at :each site. Wornout and 
tem's [SDS] 910) for handling tracking data had to opaoleecent equipment was to.be replaced as necessary. 
await completion of operational analysis atudies for Preliminary planning for ~ha8e n improvements 
tracking data handling and tracking erron. iDcluded: 
('S1­ Bankhead n was scheduled for instal­ , (1) Improved photo readoui system_ 
lation during the second quarter of FY63 and the 
station became operational in February 1963 (third 

(2) Improved analog decoutmutation. 

(3) I . 
quarter FY63). The Bankhead D site was suitable for 

(4) Replacement of oD801e8cent preamplifiers ana 
multicouplers. 

(5) Replacement of the Jow-band track receiver 

I with one which was less complex and could be 
A) - Interim add-on equipment for Ba.nk­ more easily maintained. Provide VHF search 

head I and n was a priority action in Phase I of the receivers with an electronic scanning 
TDP. It was intended to provide additiooal target capability. 
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" .... 	 St!CKET . ... . .... , 
(6) Video demodUlat~. kpd displays. 	 personnel for 24-hour operations. Bankhead n was 
(7) Servo Iystem' rediaiiD" , 	 authorized 77 military operating, maintenance, and 
(8) 	Additional irequen~S'. cov#!rage (Bankhead I support personnel and 3 contractor maintenance per­

only). '" , sonnel for 16-hour coverage. Each station WIlB also 
(9) Additional display u~t'&. 	 authorized two NSA analysts. Increases in manning 

(10) Multiple target capab'(lliy (Bankhead I only). requirements were expected as a result of expanded 
( 11) 	 Higb-band Gtenna reptac't;ment, i£ required. coverage, the increased capability of the Bankhead 1 
(12) 	 Low-band ~tenna repl~eInent, if r~uired. and n systems, and provision of a full 24-hour analytic 
(13) Doppler trpcking system::, " ' , , capability. 

(14)1 ... 1tel~et'~ readout It~it. (U) J!dr Preliminary training on the AN/FSQ­
(15) Improvements 	 m signals'1', '. 1analY8~ 41(V) was provided by the contractor (Collins Radio) 

equipment. ' ", ' at Dallas, Texas prior to field installation of the 
(16) Integration of 	the track data. processor with, system. Subsequent training requirements were Batis­

the existing data hllDdling system:,AN/FSQ- , , fied by OJT programs on Bite. To train additional 
41(V). ' , 'rpilitary personnel, NSA established a training pro­

(17) 	Standard multiplex system for use "jth the gfa.m in FY65 and FY66. It was expected that other 
CM-114 recorder. , operating and maintenance training requirements 

(18) Field analog reproduction facility.5. would 'be satisifed tbrough the system contract, at 
(U)~ When the provisioning and lOgistic service sChools, or by normal OJT training.' 
support for Bankhead n broke down, USAS.(.and l'iSA (U) ~ , , Additional military construction was 
acted together to identify the underlying caus~, also needed ~t each site to bouse the add -on equip-
initiate immediate remedies, and review exiBt.mg ~d ment. Four eitra vans temporarily were used at 
proposed procedures to prevent a recurrence 'pf th~, Bankhead I, and'!l "Butler hut" at Bankhead n. 
breakdown. The two major contributing factors' ,iden- " Permanent buildings" for both Bankhead I and II were 
tified were: (1) inadequate supply procedures, and (2) ,planned for Phase n of ,the SSS program. 
poor reporting from the site to USASA/NSA. 'The •,tat- Equipmebl. to aid in the readout of 
supply procedures were improved to eliminate unn~- I '~signals was under devel­
essary handling, provide expeditious processing o.f opment in 1962 as part of the general RID program 
priority requests and shorten procurement time by USB supporting the missile and spaee programs. Specifi­
of an open-end support contract. The statu8 reporting', cations and a purchase order were prepared to pur­
problem was solved by establishment of a semimonthly' chase two of these equipments (Tadall) for use as part 
report from each site to regional and command head- , of the Bankhead ill exploitation system. NSAIRD allo 
quarters to' NSA and to the other sites covering all lurveyed the current state of the art in'l I 
technical, maintenance, and supply problems./) 'I I readout systems to determine what equip­
(U»),CY NSA and the user agencies (USASA ments were best suited for an improved system. Other 
and USAFSS) tried to prevent recurrence of the supply efforts to improve techniques and electronic equip-
problems at other SSS sites by joint and periodic menu to make signal handling and analysis more 
reviews of all manuals, parts documentation, and automatic were also under way (see Figure8 B and 9.).9 
provisioning. NSA expected that these efforts, together 
with proper supply procedures, would permit normal 
supply channels to support the SSS systelDB. ABA and 
AFSS were assuming full engineering support for the Bankhead III (U) 
AN/FSQ-41(V), but NSA continued to participate in 
these support activities to insure the fullest utilization ""t"er Bankhead III was collocated with 
of the interim capability and to insure proper feedback J I (see Figure 10), where 
of experience and know-how in the upgrading phase of , installation and testing of the system was to have been 
other SSS sites. 7 : completed during the third quarter of FY65. Slippage 
(U~ There was a serious RFl (radio fre- , in obtaining the preferred site and the decision to 
quency interference) problem at Bankhead n c::::J. , expedite Bankhead V procurement delayed award of o 	 and efforts were made to overcome this problem. the 8ystem contract for Bankhead m. It was awarded 
by use bf 8uitflble filters. • , to Ling-Temco-Vought, Inc., LTV Temco Aer08y&tems 
(U).)cy °&bkhe,d I was authorized 73 military:' Division, Greenville, Texas on 13 March 1964. It 
operating personnel and' 13' CODt.r~Ctor maintenance :: provided for the following contract parameters: 10 

, , ' 
, , 	r-------=-------, 
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"I . • .3:. .. , 	 •• w,.SBCRET 	 " i . ..", ; 	 ... .:,:-. 
.... i 	 ...;f::: .

". ~.;----~......;~---tL;~------':==-----, 
•• • .' 	 •• 0( .: ­Target cost 	 $4,580,000 . .' 	 ..~ .:­.. .... .' 	 ..~ ...Target profit 400,000 	

" .. ..:~ . ... .' 	 .. '...:Target price 4,980,000 • 	 • • ..- • •• I •• • • . .-	 . -. .,. .:.
5 496 000 Ceiling price 	 , , .... ." ... ,. .:.

• • ••• 	 .- • ,. • ••
Spread 	 516,OQO ... ..... . 

8511$%" : : ~) JCr A contHct for: a delugn plan WilliSharing formula 
:jJ;"arded in April 1'96a",,·,fte.i ~aluation of the Bank­

----------------------------------~- :il·ead design styd;," "t6c!·c~rieted in June 	1963. ItGFE 	 $ o~OOO" : 
:c611ed for a ~Ore .fl~tlble·"s~m than that envisioned

Final system contract :7:368,oob : 5ii;' the TQP .n, .tndi4tici that the cost of the
Con8truction 	 •• 2 ..036,{fOO.· ""eguipme~t" w~<t be slijhttl,higher than anticipated... , . .. 

... $,940:000 :" Ie revqed RdrClhaae ~~';~t~on, more in consonance . . . " :~th" 'the " TJi)~," W880 prepared and the equipment 
: ·rogfract ow"': awardeCt Oil,".eo J\lly 1963. \) 

"" • ~~ "",'"" Tqi! ~nhel 'authorization for Bank­
Bankhep:d IV (U)"" : " :~ea~"V,4vy limi~ to""]5. No "expansion was planned 

" " "" " " ": .excep~'f<!r communi~Aiol'll 8,nd ,dminiatrative person­
(U)...(.Gt- The :¥d IV ~iie W;" plann~ ~?t": ~~l,til "he hired in:roe faU. of".l964 to support the
I J but" "the fa.ct t~t no eXl8tmg" ~pr~c' after ~be ~!):)ment .bad .arrived. 
military base could be U8ed raisM the probable" oon- """:.(tn $.)- • It W88 originlllly Ji1anned that the VHF•• 	 .,... 1 
8truction costs to about $5 m}ilion 1total costa were," ·~antenna would be:hOU8ed in· an 	 I 
eltimated at $9 to 10· million). Tltltt was consider8$!: ,... • • • • 

diaproportionately high for tJie site'8 antioipated llfo-·,' :- ." .": 

ductivity. It appt;llred to .bave the lowest potVAtiaJ..~ : • ." : 

intelligence retutn in re~ation to in~tment .• ·WhJ'i! .": •."." : 

the I r8tudy also ind}cat~ a high~ e~lfip-' • • • • 

ment cost per site for tbe SSS 1>r~am, it was deeldti· : ." : 

to drop the Ban.khea~ IV 8yat~ in ordf!r· to .. ~main • • 

within the $40 million prtlgJ~ ceiling ~tab~heda ·by : : : 

DOD. The Bankhead IV r~irement"~ su$sequent1y •• • ." : 

met by the equipment ~stalled atl .' " .' [in ·!-::-<~s-ee----:Figu::·:--"-t~e.-:·-:-12~):-.n:,·--------!...---------l 
May 1967 for tbJ An~eri project" (iee Fjture.t 1). II ... : : • , 	 . . . , 	 ... " . . . . . , 	 ... " . " Stonehouse ~U) 

.. .-Bankhead" V (~ : : : 
: • " : • " " : :~." : AIl alternate site io Asmara, Ethiopia 

~ ••• • By "the Ipring et 1963" it became a;p- . ·fCit StOnehouae w88 ....!co~D8~i~d~er~ed~·o~n~l________ 
parent tbit the ~ly (e88ible,~ethoil of meeting the : [:." •• j The U.S. Amb888ador to Ethiopia advised 
Achedn¥<t oper~.t.ionfl date, 'for ~khead V, ~ere • :Bu8~D8ion of all activity on the Stonehouse program 

'--__--'Jinstallat}'on. ·probleft,s th~atened to cause a : ·:p.ti(ir to the viait of the Emperor of Ethiopia to the 
aeven- or eigh.t-!donth ttippage-, W88 to negotiate a •." -Uuited States in October 1963. He recommended that 

• 	 • I • 
8OIe-tlOUrce cOlltract with the Bankhead study tontrac- :·..no contracta be let, or construction started, or any 
tor. Since np.khead J/ was to. be the "only.e"nensive •• : : ..ontacts made with Ethiopian pel'8ODJlel until after 
space aurveiUance s4mt f .. ~ility I : f: :the Emperor'a visit. Th~ contract for Stonehous.e1thia ~tion ~ exped'...lte,....--p-roc-u.....,r-- n.,-t-w-as---'. ..equipment, however, was m the final phase of negotl­eme­

'--co-naJ.----,-,·d:-e-red---:-'ju8tioM. '2 • • • • ·ation. The Corps of Engineel'll wu ready to requeet 

" 	 : ~id8 on the military conatruction and expected to 
" 	 :award the conatruction contract by the end of Auguat, 

'01" earlier. Negotiations were to continue on the equip­
:anent contract but the potential contractor was warned 
'to avoid direct or indirect contact with the Ethiopian 
eovernment until cleared by NSA. Funda for military 
:C0D8truction were withheld until approval W88 received 
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from Amba88ador Korry to begin work on Stoneh;l1ke 
• ... _ 15 ' ':, m .namara. , " 

1S't The initial contract for Ston,'bQ,ui~ 
equipment with Radiation, Inc., of Melbourne, Flori44 
was modified-after competitive bidding-to:inciude 
a new 15O-foot antenna. It was considered 'eceallaiy: 
because the 

an cauae an requuements con 
the need for it. The operations schedule for Stonehouae 
was affected by a delay in the availability of tht 
station facilities. 16 : 

(U) To fulfill the basic requirements of th; 
TOP, an 85-foot parabolic antenna with an s-y mount 
was selected and equipped with several interchangeabl~ 
cassegrain feeds and provision for mounting antenne 
feeds at the apex of the structure, in order to provid~ 
the flexibility in frequency coverage desired. '""*' Requirements for the preamplifier: 
subsystem continued to be of primary importance to: 
the aucce88 and future development of the aystem.: 
However, more realistic estimates of the initial re-~ 
quirements of the station combined with re8BOnable~ 
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 normal RID 
development. 
(~ I 

(U) Maintenance peraonnel for Stonehouse 
were assigned to the project and given training courses 
by the equipment contractors and BOme 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). 

Bankhead I and 0 Upgrading (U) 

(U) )Pr'" The NSA Phase n Upgrading Plan for 
Bankhead I and n was approved by DIRNSA and 
forwarded to DDR&E for review on 1 June 1964. 
Following thia review, DDME directed NSA to con­
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duct on-8ite tec~ical surveys of each interim system. 
DIRNSA then wrote USASA and USAFSS defining 
the requirements. of the survey and instructed each to 
provide certain technical support. A plan of action waa 
prepared jointly ~ NSA, USASA, and USAFSS survey 
party members. Their work began on 14 September 
and ended on 22 October 1964, when the last members 
of the party returned to CONUS. The letter from 
DIRNSA noted that DDR&E felt that the proposed 
manning figures in '.the plan required additional anal­
ysis and that impryved efficiency and a reduction in 
personnel could be achieved through "training, docu­
mentation, and a more responsive logistics system." 
NSA had begun to 'implement the interim pbase of 
the "upgrade plan,,,'.including initiation of purchase 
requests for the new'traveling-wave tube, high-band 
preamplifiers and the1 Iand 
high-band acquisition aid for Bankhead II. 'I 

(U)~ At about the same time, an unsolicited 
proposal was received from Sylvania Electronic Sys­
tems-West (SES-West) to build copies of the Bank­
head V system for upgrading Bankhead I and n, and 
for Bankhead ill (in case of termination of the current 
contract with Ling-Temco-Vought). It was concluded 
that the last part of the proposal was not economically 
BOUDd, but that the proposal for Bankhead I and n 
would be considered in the context of the survey team 
report. 19 

(U) ~ The Hurvey team concluded, with ref­
erence to Bankhead I, that the RF portions of the 
AN/FSQ-41(V) were "alm08t entirely unsuitable for 
retention. The entire HF receiving system muat be 
replaced.... " It was also recommended that the "servo­
mechanical sub8ystem, including both antenna pedes­
tals, should not be retained.... " They recommended 
retention of the antenna programmer, computer, and 
extemala analysis equipment of the data subsystem, 
the Dial-X intercom system, and emting Bankhead 
maintenance, test and support equipment. They also 
proposed specific actiODB by NSA, HQUSASA, or by 
HQUSAFSS. 20 

(U) ~ A ao-called "alert concept," by which 
full manning would be provided only during alert 
periods, was considered. This proposal wu opposed by 
the Bankhead operationa officer on the grounds that 
the heavy activity of the preceding three-month period 
had demonatrated the need for full 24-hour manning. 21 

(U) ~ With regard to Bankhead n, the sur­
vey group concluded that the high-band RF 8ubeystem 
should not be COD8idered for use in the upgraded 
system; that the limited dynllD?ic range of the low­
band RF subsystems was even more of a problem than 
in the high-band 8ubsystem. It re~mended that the 
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I I~tenna be used. withqh~: tracking :capa­
bility; that a decision on use of the'c!'tizPponents of the 
HF subsystem be made on the baiis'tlf requireD)ents; 
that the entire high-band servq:.IPei:iaanical compo­
nents be replaced in the upgraded Ifylitem, and that 
the low-band servo-mechanical sYst~~ aiso be rep{aced. 

(U) ~ 	 ' ". theIt recommen~dQ re­
corders, antenna programmer,' an~lysis 
equipment, the programmed." and ~DS­
910. The Dial-X intercom c:Ould.: be used. if it met the 
line requirements and if' continuity of operQtions 
problems could be overcom'e. ' 
(U) ~ The surv~y grcluP reported that ~ain­
tenance personnel at t~ Bankhead n site had inade 
a "sustained, superior' effort to make this station 
operational," but had .been ~everely hampered by the 
difficulty in obtaining,parts, -by inadequate instruction 
manuals, and by a ~8tem ihat had never been : fully 
operational. It reco~mendetl that the upgraded ijank­
head n have some .added f;atures not specified in the 
Bankhead ill pur£base deicription, including: ' 

1. A periodic system 'check and periodic m,in­
tenance procedUre that '~ill assure that the system 
will properly Q'perate or; a mi88ion. . . ' 

2. A specification o~ average hours before bprn 
out on light -bulbs, and the instrument lights should 
be tinted to prevent glare. ' 

3. RadQmes. 

4. Higp-quality, positive-lock connectors shduld 
be used 'throughout., 

(U)~ The .site had not been successful en its 
attempts to get complex test equipment repaired: On 
Isevera~occasions d&iicate instruments, shipped t~ the 

epot for reJl,itir, returned incapable of imprpved 
performance. 22 

(U) ~ ~ was the case with Bankhead 1; the 
Bankhead n oPelatiODs officer was opposed to: the 
.. alert concept" ~ecause activity during the preceding 
three months had been so heavy that 24-hour manning 
had become no.rmal. Operator training on the 'ANI 
FSQ-41 (V) WB8' conducted on the job, and individual 
position instru~tions were considered desirable, y at 
Bankhead 1. Military analysts for the signal I I 
I 	 ranalysis positions were not authorized, 
but Opins-10 was to be amended to allow for them. 
Training of Bankhead maintenance people was ex­
pected to insure that maintenance personnel had some 
experience with solid ... tate components. In general, 
the survey group concluded that the staffing factor for 
the isolated Bankhead II must be higher than for 
Bankhead I because personnel would have to take more 
leave and emergency leave since hospital and extended 
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I •t~~diC.~ rre f9~ dependents was avllilable only in 

:~. ': :O'p 9 November the iovernment ac­
'" cepted th~ Baylrouae 15(}-foot parabolit antenna from 
III • • •• 	 • 

'" the ',ystem nh:actor in time to track and interce t 
'" signaiS. fr~m 

, although Stone bouse was atill 
~--~~~~~~~ 

....o,.:~=-===:::.e=ad::, V also tracked lind intercepted 
• signals I :. 'Iand from the NASA satellite 
: Nimbus s:nq Canadian·Alouette during testing. Signals 
, from othir U.S. &'pace', vehicles were Biso intercepted 
: daily. M~et~ were lield with USASA personnel in 
: anticipation ot their as~uming maintenj!.Dce and oper­
,ational r;sponlibility for Stonehouse ,by mid-l965. 
: NSA alsO' formed a: small' operations sti.ff to be ready 
'when Slonehou4It! and. Bankhead' V became 
· ~ 2"· 	 . , operatlon~. " , 
, (U) J9f ' Thi,Bankhead I and If survey report 
: was distributed to obtain technical contributions from 
: field and, headquarum pers~nnel, to be used in pre­
· paring a technical de}relppmeat plan for'upgrading the 
: Bankhead 1 and II installations. : 
;4i1- : The Ope~fltioJta buildin) and associ­
,ated facijities at ~eaQ V I Iwere 
: completed, system hardwa"re lDstilled, the raQome 
'erected, :and operatiojlal checks begun. On ... ite ac­
: ceptance'tests were about 90 Percent completed by the 
: end of HM;4. The Bankhead V ~tem was turned over 
,to statiop personnel do 26 February 1965 for full 
: operation and mainten~ce. NSA' exercised operational 
'control, provided techni.cal guidance and some opera­

: !~~~1Pliea, and re~iVed the l:.~llected data and 

~ • IThe 
: officer-in-charge requested that mannihg be increased. 
,from 15 to 19 for the planned 65 houI'B of operation 
:per week. During the first half of 1965:.Bankhead V 
'produced significant results: intercepts I 

not obtainable from other sites. Its 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
atorage building to save time and allow sUbeystem 
checkout to proceed. Maintenance and operating per­
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sonnel arrived at the site. NSA and USASA gave (U) Tea~ of NSA obsel'vers visited the 
careful attention to maintenance and supply proce­ Stonehouse installaJidtl from 17 to 26 November, on 
dures and spare-parts requirements. A memorandum 30 November, and 'On:9 December 1965 to participate 
of understanding was prepared by NSA and USASA in Category ill test·s. Their observations were intended 
defining responsibility for Category ill testing. After to assist USASA: in ·"establishing the system in a 
system acceptance, USASA was to take p088ession of steady state for' opt&num and maximized perform­
the installation and thereafter exercise all necessary ance," and secogdarily to identify any operational or 
operating and maintenance functions. USASA would maintenance pr~ble~ on wbich NSA could take cor­
be responsible for Category ill testing. Documentation rective action. regar4ing Stonehouse and any new 
and spares were to be furnished, and they had to be system develonments.• 
found acceptable before the Category ill testing was fB+- • The *onehouse hardware appeared to 
concluded and the system declared ready for operation. the NSA teani to be versatile, to be operating accord­
Stonehouse was to be declared an operational facility ing to desigl!' specific~tions, and to have a potential 
ready for unlimited tasking only after both NSA and exceeding the specificAtions. There had, however, been 
USASA had certified that the criteria of the Category problems with the p~ase-Iock receiver and the com­
ill test plan had been met. 26 puter peri~eral gea}, difficulties which caused deg­
(U) Three recognized categories of testing radation of I _results, and serious hydraulic 
were to be completed. problems ;nth the 85-foot antenna. 

Category I-Tests conducted by the system con­ (U) There also appeared to be too little 
tractor under government surveillance at the pro­ coordinat.lon between operations and maintenance per­
ducing plant to determine if system performance 8Onnel; it was suggested that if an equipment status 
complied with contract specifications. board were prominently displayed in the operations 

Category D-Tests conducted by the system con­ room, this situation would be improved. 28 

tractor in accordance with directions of the tech­ (U). The Stonehouse facility was manned 
nical representatives of the contracting officer. largely by military personnel with a small number of 
After such tests successfully demonstrated that civili,;na (8 civilians of 51 total), including an NSA 
system performance met contract requirements, the seni~l' electronics engineer who had been the project 
system was accepted by the government. engineer during the system development, a senior 

Category ill-On-site operational tests which also ele<;.honics technician, and an RCA contract techni­
included many other functions nece88ary for opti­ cian. USASA also employed, under a maintenance 
mum system performance prior to operational task­ se~ces contract, five technical personnel from Radia­
ing. They covered effective operation and mainte­ ti§n, Inc., the system development contractor. The 
nance by the using service, adequacy of construction NSA team concluded that the military personnel were 
and utilities services, communications, system doc­ barely adequate to perform their assigned functions 
umentation, site organization and management, .llnd that there was . a serious problem of continuity 
logistics, training, test equipment and modification .which appeared to be m08tly a matter of training and 
procedures. : experience rather than numbers of people. ~erM also 

\S esQ.) The Stonehouse installation was ac- : appeared to be a complete lack of clerical support; 
cepted from the contractor on 17 May 1965 and • specialized maintenance personnel were typing, driv­
complete Category ill testing started immediately • ing, and performing escort duties despite the critical 
thereafter, but urgent operational requirements forced character of system maintenance and the fact that 
USM-4S simultaneously to accept tasking while start- • heavy emphasis should be put on maintenance train­

;;dJhe fir., ..., phase. Du,ing 'he quarto" aignals i ing. The team recommended that a full-time training 

L 
officer be 888igned to Stonehouse to organize a respon­
sive training program, and that more effort be put 

IThe result was into OJT training, which for military personnel ap­
considered to be high-quality intelligence product of peared to be very limited. 29 

significant consumer interest. Category ill testing was (u) The NSA team also recommended that 
suspended during the following quarter because of the OlC of the installation be a major, with two 
high-priority operational tasking. Testing resumed at captains-one for operations and the second, an elec­
the end of September, but with the stipulation that tronics engineers (EE), for maintenance; that the OIC 
it might be interrupted again if high-priority targets should also be an EE or, more importantly, that he be 
appeared. 21 . familiar with NSA operations and experienced with 
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Sigint; and that NSA s~ould furnish a qualified 
civilian analyst. A programmer familiar with tracking 
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. 10 

(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. J I 

(U) The Stonehouse station management 
had not been able to advance from a "day-to-day 
crash approach to problem solving," and 80 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 organiutions 
at Fort Meade whicb receive operational data from the .ite and 
are responsible for providing a constant flow of technical feed­
back. in the plainelt of language, Stonehouae haa not received 
the level of competent management-from either NSA or ASA­
which it must bave to consistently and expertly render ita 
miuion. 1J 

This condition was attributed to the 
pressure of competing requirements, to a community­
wide shortage of "broadly experienced talent," and to 
the fact that Stonl'house was the first installation of 
its kind. That it was the first made it particularly 
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important that its problems 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 lite, IPven a relatively uukilled cadre of operators 
and maintenance pel'lOlJnel, a new lyatem, and an unreaponaive 
lupply lyatem never fuUy organi2ed iuelf. Operational tlllkini 
by NSA, before the Category m teat period had even begun, 
effectively forced the lite to go to day-to-day meaaurea. Training 
never achieved ita ,oal; contract and NSA maintenance personnel 
were 10 bUlY keeping the IYltem on tbe air they ,ave little 
thougbt to making personnel lufficiently expert to llSIIume very 
much of tbe load... 

8. 10 Ipite of all these eventa, the lyatem haa been operational 
and haa been effective. But it could bave been, and Ibould be, 
more effective. _.. 

9.....Operaton ,enerally did not appear to !mow bow to let 
up their equipment. comprehend tbe mellDing of information 
diaplaya, or even understand the function of tbe equipment. 

10. Opinion of NSA oheerven waa not unanimous that the 
preaent operaton could be trained to do tbeir jobs. One opinion 
bad it that only technical personnel could configure tbe equip­
ment to meet million requirementa. ColUidering the total lyatem 
knowledge required to patch around 'deadlined' equipment and 
reconfigure the patch paneb, thia may be true.... 
... 15. Recommendatiou: 

L It ia recommended that a training program be conducted 
at USM-4S to iDclude the following: 

(1) Deecription of orbital elementa (keplerip, spherical, 
carteaian). 

(2) Description of orbital data (az-el-range, az-el, doppler). 
(3) Ezplanation of vocabulary of orbital mechanica. 
(") Description of how orbita are determined. 
(5) Description 	of data being sent to Stonebouse (prog. 

noeticated launch tim.. , look-angle generation 
proc:edu rea). 

(6) Ezploration of graphic aida (x·y 	to az-el converaion 
chart, plotting boards, Spadata bulletin). 

It is estimated that IUc:b a trainin, program would require 10 
hours, preferably 2 houn per day. It is lug,..ted that NSA aend 
a qualified person to USM-"S for a period of one week to 
conduct the training.... 

b. It is recommended that the following additional hard ­
ware be installed at USM-4S.... 

c. In order to fully utili2e the above recommended hard­
ware and to increase the site'. capabilities, specific IOftware are 
[Iic] recommended which would accomplisb tbe following tuk.a: 

(1) 	 Increue the types of inputa to generate program 
track data.. .. 

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

(3) Accept antenna data. ... 
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j4) 	Increue programmer fu~c~cm.... . p088ib~ity of ope~ting "~~a"d"I I Iwith 
d. It is recommended that" til,,· (6llowing IOft.are be NSA oivilian pe~nnel in grAdes 11 through 13, and 

provided for normal housekeeping fl'lDc.'tfonr. • • to asc~rtaining tJ;1"J! amount 0' backing which could be 
:(1) Automatic II}'8tem checkQut.":·:. •• •• expecbed from the-DOD. It was" ·intended to implement 
"(2) Update operator display '"Iia N~ tubes 1l:pd a three 
• poaition switch for I-y, a"z-el, kAn antt HAl) .data. the reyised plans":on a schedl:tle·. which would make it 
: (3) Frequency bookkeeping. : •• •••• •• • • p088ibie to have"both sites m: operation by mid-1967. 
"e. It is recommended that computer"p~l",IIma h~ writt'l!{1 It apPears, ho';~ver, that these proposals did not 

to gi~e Stonehouse capabilities to: : •• " • • • receivl! final ap~roval within f.JS}t.17 
" (1) Input Spadats elem~nts: and oU.t'l!ut"~ "."~alll~er •• -tet- : r: " . "" 

tape, earth trace, ligbtlDg condlttpns, .Jif~tlme of. a • .. d f I ':"b-:~-;D=D'""R&~-;:E=--~-=3-=O""hl:-:------:-b--::l:-::965=--::f.....J 
ll 't d I tt t • " • t&lUBeu e erra", , 00 ..,ovem er , 0aa e t 1 e, an p 0 er •• • 	 ••a~. 

(2) 	 Input track data and o~tput a tar'ketin~.lfnd data·. further efforts by- NSA to prpceed- with a major up-
IItatistic.. " """. •• • gradq,g or Ban~ead I (a pcoject. which had been" 	 . 1---'(3) Input 	 IItatioD locations ~d output r!obal ·V~~ •• redesignst.ed as " I. Thr intet.im facility was to 
coverage.)1 ••• • ·~onti..Oue in .use tor the present. A. joint study was 

(U) It was also re~rted that SMAC\SP.e- st8,rt.~d by NSA. .~d ~SAFS~: howe".er, to dete~~~e 
cial Missile and Astronautics :Center) persQnnel Qsed altehlate method'.of lmpro~g Banlthead I facllitles 
last-!'minute telecons to pass" instructions "regardipg. withi!i ~he existin~ pql~ticallimitationQ. This inclu~ed 

" figu t' f rt"' I m;aal·o· s Th~· phased,· .routine "replacement" of the" more criticalsys em t con ra Ion or pa ICU ar u>o D. _". .". 

ft • . 1 ded . t h''':\. ·th ·t t th· • portions or J;he system and·"optimum utilization of theo 	 ep mc u equlpmen w l-.u was el er no a &.. • . " .." . " 
't "d dl' d" Th NSA b t. t d·· • new operatldQs space Without attractmg undue atten-SI e·or was ea me. e 0 servers suqges e •• •. t, . . " ., . 1 I 

th	 ; I I t t"h 't bl f· tlOn. Pohtlclfl c;ondltlons 10 • became lessao-, as ong as personne a e Sl e were caps eo: " •. •.• . 
. '1 bl .... t th ·t· d • f'vorable for ret(ntlOn of the U.S. wtelcept statlOn 

recOnfigu ring aval a e equlpm.,n, e way 1 was. one •• 1 1 Pr" J I d B kb d I
"I f h If . . " be'· h •• at • . 0 t:ct ran an ea werebe • e t to t em. 1OstructlOns must given, t e ••..1 d f h SSl:! . J 1·006 J8
" h k I' h be·~ vroP]>e rom t f! 't program 10 une .

tel~cons s ould ta e place at east eight ours l~re (U.)~ NSA sh.d USASA conduct.ed a broad 
mi8sion activation. 

" 	 eqmination of space-coHfction requirements for the
It was noted on the positive side th·a.t .• 

I \ and measures needed to upgrQde space­1 

ex~erienced NCOs at the site"appeared "knowledgea- collelltion facilities at both I 1 
ble, dedicated and capable of ~rforming their duties. '\ ",:::=~••=:"",:,=:::,,:=~=---=::,=.::...J'--_____ 

G~nerally the Stonehouse syst,im was producing intel-·. ":. 
Iigence data and meeting most tasking requirements ••.. 
despite administrative, operational, and maintenance .: 
p~oblems. H J')---=--J.,------------ ­
(lJ) Completion of Category m testing was •• (U)~ A technical development plan was also 
Nrther delayed by priority tfsking through the re- • repared for .up" ading space collection facilities at 
mainder of 1965 and the first 'half of 1966. 35 

•• (designated Project Anders). A pur­
(iJ) ~ As further considerations was given to ""'c'-as-e--;d:-e-sc-r-;-ip-t:-:i-:dn:-' was released to Sylvania Electronics 
t}le steps needed to improve !he Bankhead I and n Systems-West o~. 11 February 1966 covering both the 
&ystems, and to collection requirements and costs, ~ders equipment (scheduled for completion and in­
~SA officials became convincep that it would not he stal\ation in first ql\arter of FY68) and similar equip-
advantageous to use existing equipment in the upgrad- ment for the Jaeger I Iproject (see Figure 14).40 
lng process. It was estimateii that the maximum (U) ~ Preliminary acceptance tests on the 
!lmount which might be sav~ by retaining usable BankHead m equipment were completed at the plant 
equipment at both sites would. not exceed $1 million of LTV. Electr08ystems, Inc .• on 29 January 1966. The 
:and that the advanta.", of ne~equipment. thoroughly eqU;pmt ~::Jen dismantled and packed fo, .hip­
"integrated and tested in the· United States before ment to and scheduled for delivery at the site 
:shipment overseas, would in the long run outweigh the by 11 Apn . Reinstallation, checkout, and final 
·temporary savings,]6 acceptance tests were to be completed by 18 July 
: ~ R6 proposed that a new system, to be 1966, to be followed by USASA Category m tests. 41 

: operated by USAFSS personnel" be procured to replace 
Program Status in the Second Half of"the AN/FSQ-41 at 	 and that a 

1966 and 1967 (U) 
(0) By the autumn of 1966, USASA and 

Consideration was also given to the NSA were considering formal termination of Stone-
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house (AN/FRR~5v) Category m testing. Moat of the· 
operational and maintenance problems identified a: 
year earlier remained unsolved. They included the: 
inability of the military system to give prompt respon. 
sive support, certain technical inadequacies of militarY 
maintenance personnel, and a continuing lag in the 
updating of documentation. A manpower survey ear~ 
in 1966 identified the need for additional maintenan~ 
billets, and plans were made to fill this need through 
the normal CCP cycle. At a meeting in Septem~r 
1966 in Philadelphia, USAECOM representatives di­
vulged that they had never attempted to fill a supply 
pipeline to Stonehouse or any other SSS installati!>n, 
and that procurement never began until a requisit.ion 
was received. Two years after NSA began to urge :the 
necessary action, USAECOM was considering contract­
ing for the resupply of systems parts. It was expected 
that this approach, if followed, would at least ftart 
the Stonehouse and other SSS programs on the -road 
to reliable operations. 42 • 

(U) Stonehouse continued to be opera­
tional during the second half of 1967 and in 1968, and 
only final contract settlement with Radiation; Inc. 
remained to be completed as far as the SSS program 
was concerned. 4 

) 

(U) ~ Some Category m testing was eontin­
ued at the Bankhead m site I (during 
the last quarter of 1966. Category m tests to deter­
mine system operational capability began on 15 Sep­
tember 1966 but were suspended on 12 November 1966 
until the VHF antenna, which had separated from its 
pedestal, had been repaired. Phase m 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 and II had already 
been published. The arrival of two additional contrac­
tor technicians in January 1967 resulted in significant 
improvement in the operational condition 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 satisfied contractual require­
ments. Some technical discrepancies 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~ Bankhead m's 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 expoeed to salt air. Bank­
head m was also plagued by 8 greater number of 
spare-parts supply problems than other SSS sites. 
These were major factors responsible for this site's 
uneven operational performance record, although the 
system was capable of "eminently satisfactory perform­
ance" when fully operational. 44 
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I \ CHAPTER IV .. .. 
I ".. 	 .. 
I . " ..'. . . " 

Completion ~and ¢ert!~in Le880~~ of Experience "(U). 	 . . 
.... 
~.. 

". 
"'. ..'" 

Accompl~~hments anct:Culmin~ion (U) === (U~ : Installation and Category n testing of 
"'. • Jaeger wa.s completed on 12 November 1961, and the 

(U) By 1968 Sto~house had: been ta.sked :. system y,a.s accepted by the government on 1i Novem­
with many:missions not kn'bwn in 1962, and new': bef 19&7, one month ahead of schedule. Cat'~gory m 

.equipment .had been added ~tside the ~SS program :: te;ting :was then started by USASA. 
to keep up'"with intelligence riquirements: The system :: tit- During Category m testing 1 
had made' substantial intell~nce contributions, de- ,l-.--.---------=----.::........-=------.:......!:===_, 
spite the:problems created h.Y:the need tp reconfigure i ~ No significant 
the sy8t~m to cover new tar~~. :opera~ional or maintenance problems were reported 
~ The Anders ·sYstem (ANiFRR-81(V» : durin, the remainder of 1967. 2 

waa shipped on schedule G6m Sylvani;'s plant at (U)~ NSA and USASA also jointly prepared 
Mountll.in View, California ~!>1 . I an ~tegrated technical support purchaae description 

I r and the laat of the romponents urived by 23 for application of Jaeger and Anders. It waa agreed to 
May 1967. Installation wa.s ~gun by the tontractor in conti-act with Sylvania (SES-West) for resupply cov-
May and wa.s completed on :1-7 June 1967; The system: er~ essential unique spare parts, engineering ser­
waa accepted by the government on 1~ September' vices, modifications control, and configuration man­

1967, following satisfactory Category II tests. Category 
 ag(ment. USASA provided the necessary funds but . [m tests were then started b;r USASA, and complete03 the contract was handled througb NSA, which nego­

on 15 January 1968. No niQjor engineerihg or open­
 tiated a basic ordering agreement with SES-West, the 
tional problems developed: as the sY8te~ began ~Il sytltem developer. It was planned that, beginning with 

operation, and met or::exceeded p'erformapce F¥69, USASA would take over completely.) 

requirements. 


- Lessons Learned (U) 

~U)~ The office of Special Program Man­
jt.gement (RG) concluded from its experience with 
"8ystem development under the SSS program that: 

a. Its most basic problem was that of educating and 
: counseling the system contractors from the interpre: 

(U) ~ Jaeger's prJmary and &e<:o~aary sys- • tation of operational requirements througb close su­
tems (AN/FRR-82(V» suecessfully completed Cate- . pervision of fabrication and testing. 
gory I testing at Sylvania~8 plant on 26" May 1967. " b. Each of the five systems built under the SSS 
Aircraft tracking test re~ults for the 1.' I program by three contractors W88 uniquely designed to 
I 	 I . meet specific mission requirements, located in 8 com­
were almost three times 88 accurate as .the contract pletely different physical, electronic and operational 
specified. Sylvania thereby earned a $50;000 perform- environment, and had to be completed within such a 
&nee incentive payment negotiated in ·the contract.. ahort period, ranging from 16 to 28 months, that 80me 
The equipment was then loaded aboard 8hip at Red- normal procurement and fabrication processes had to 
wood City, California for ahipment tol r be compreaaed or eliminated. 

I 	 rand anived at c. At the beginning of the program, a basic decision 
the site on achedule in July 1967. W&8 made that the ayateDl8 would be aasembled from 
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commercial off-the-shelf components in order to elim­
inate requirements lor new research or development. 
It proved DecetI8ary, however, to modify lOme of the 
components and develop new interfaces between equip­
menta. The 8B8embly of such IllJ'Ie electronic (and 
electromechanical) systems by this procedure reduced 
c08ts and saved time but, nevertheleas, required 
profel8ional 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 cue of printed. circuit 
boards and contractor-developed equipment. 

e. The mechanical, electromechanical, and hy­
draulic components of the systems proved leaa reliable 
than the electronic components. There were unWlually 
severe dWlt, 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 n teats were frequently 
delayed by component failures. Operational require­
ments were met prior to system acceptance. 

g. The experience with each contract W88 applied 
to th08e which followed, as far as available time and 
funds permitted, and resulted in improved operational 
characteristics though all problems were not solved. 4 

(U~ 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 requirements, technical 
manuals, system drawings, provisioning documenta­
tion, system spare parts requirements, and other 
elements of a successful maintenance program. Some 
warning was given by spare parts and documentation 
shortages for Bankheade I and n, but there was 
apparently not time enough to benefit from this 
experience before other system contracts were let. 

b. It was BBBumed 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 Byatem use, and 
with the reliable and dependable backup of a re8pon­
sive spare parts supply system." 

c. Other early difficulties were attributed to the 
fact that, at the start of the program, cootract 
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specificationa, data items, and guidance were not 
systems oriented; that maintenance pel'8OD.llel were 
trained so far ahead 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 reeupply 
procedures failed to meet SSS program operational 
requirements. 

d. M08t of the above 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 m08t 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 Jaeger and Anders, as they 
entered the Category mteat phase, a technica1 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 ita 
original organizational charter in attempting to trans­
fer knowledge gained during systems development to 
tasking, operator, and maintainer organizations. This 
effort includee all aspects of technical support (which 
are defined to include engineering modifications, doc­
umentation, configuration management, training and 
logistics). And this effort to tranafer knowledge for the 
purp08e of 8I8uring 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 m08t' meaningful technical 
support data, at the lowest C08t and in phase with 
hardware development, installation and acceptance. 
The concept is predicated on the point that both 
system performance and system availability mWit be 
parallel technical efforts, from the start of design 
planning . ..5 

(U) The fiscal statWi of the SSS program 
in April 1968 wheD it was completed iB .hOWD in Figure 
15. 
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SSS PROGRAM FISCAL SUMMARY 
(IN THOUSANDS) 

SYSTEMS IN ORDER 
OF INSTALLATION ADD-ONS 

GOVERNMENT 
FURNISHED 
EQUIPMENT 

SYSTEM 
CONTRACT 

MILITARY 
CONSTRUCTION TOTALS 

BANKHEAD II 
(AN/FSQ-41(V» 

$328 - - $1,012 $1,340 

BANKHEAD I 
(AN/FSQ-41(V» 

560 - - 754 1,314 

BANKHEAD V - $1,077 $4,193 - 5,270 

STONEHOUSE 
(AN/FRR-65 (V» 

- 401 8,354 1,185 9,940 

BANKHEAD m 
(AN/FRR-69 (V» 

- 536 7,368 2,036 9,940 

ANDERS 
(AN/FRR-81 (V» 

- 234 2,791 - 3,025 

JAEGER 
(AN/FRR-82 (V» - 479 4,213 - 4,692 

TOTALS $888 52,7'1:1 $26,919 14,987 $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 ci08e-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 
Coostruction funds held in reserve by BOB 
Construction fuods in excess 

Figure 15 
Fiscal Status or SSS Program. April 1968. 

(Figure is UNCLASSIFIED.) 
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$2,000,000 
1,200,000 

220,000 
252,000 
807,000 

$4,479,000 
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~ "Space Surveillance Sicint Quarterly Report," Notes 
1 Oct 1967 and 1 Jan 1968; (e) "Space Surveillance Sicint Program, 
Final Summary Report of Development StatuI," 1 Apr 1968. ~ "Sp.ce Surveillance Sigint Procram, FiDal 

Summary Report of Development St.tu.... 1 Apr 1968. ~ "Space Surveillance Si&'int Procram, Final 
~ "Space Surveillance Sigi!lt Quarterly Report," Summary Report of Development Statue," 1 Apr 1968. 

I July 1967, 1 Oct 1967. and 1 Jan 1968. s<Ul Ibid. 
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ARPA 
BMEWS 
BOB 
CCP 
CCPC 
COC 
DSIF 
GMlAC 
GMIC 
IDA 
KYMTR 
MCA 
NSASAB 
O/M 
OSO/OSD 
PERT 
SCAs 
Spacol 
Spadats 
SSSPB 
TTMTR 
USAECOM 
USIB 

~EeRET 

Abbreviations and Acronyms 


Advanced Research Projects Agency 
Ballistic Missile Early Waming System 
Bureau of the Budget 
Combined Cryptologic Program 
Critical Collection Priorities Committee 
Combat Operations Center (NORAD) 
Deep-space instrumentation facility (NASA) 
Guided Missile and Astronautics Intelligence Committee 
Guided Missile Intelligence Committee 
Institute for Defense Analysis 
Kapustin Yar Missile Test Range 
Military Construction Army 
National Security Agency Scientific Advisory Board 
Operation and maintenance 
Office of Special Operations/Office of the Secretary of Defense 
Program evaluation review techniques 
Service cryptologic agencies (Army, Navy, Air Force) 
Space collection 
Space Detection and Tracking System 
Space Surveillance Sigint Planning Board 
Tyura Tam Missile Teat Range 
U.S. Army Electronics Command 
United States Intelligence Board 
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