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Foreword

w©>r The Space Surveillance Sigint Program came into existence in the early 1960
when both the United States and the Soviet Union were racing to get satellites launched and
were preparing for unmanned and manned exploration of outer space.

($=CCO) As with many programs, technology advances at such a rapid rate that policy
governing its use is often left far behind. So it was with the SSS program: the capability to
exploit signals emanating from foreign space vehicles existed, but a program for managing this
collection activity was very much needed.

(U) ====e+=— This history was originally prepared in draft in 1968, and a limited number of
copies were circulated throughout the Agency. We are indebted tol | who
served as project officer of the SSS program, for reviewing-this history and locating the
photographs used, and td | of the History &nd Publications Staff for performing
the copy editing and seeing the manuscript through.the printing process.

.
-

- .
.

i Vincent J. Wilson, Jr.
PL 86-36/50 USC 3605 Chief, Cryptologic History and Publications Staff
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Background of the SSS Program, 1957-1961 (U)

Beginnings (U)

“€r— 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 is adequate to
cope with current military requirements.

.. .12. Exhaustive scientific and/or technical exploitation of
ESV Elint data could provide vital data on a vast number of
subjects not now included as military matters, for which at
present there appears to be no defined responsibility assigned
within the U.S. Government.

.+ .13. Present DOD Elint facilities could undertake some or
all of the exploitation possibilities but would require augmenta-
tion accordingly.

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

Recommendations:

...15. It is recommended that policy and other guidance be

obtained from appropriate DOD and other governmental boards

and agencies.'
S In January 1958, W.M. Holaday, Di-
rector of Guided Missiles, DOD, recommended
that immediate steps must be taken to prepare a plan for the
coordinated application of our national capability to accomplish

tracking, data collecting, and computing necessary to obtain
maximum information from the various satellites the U.S. and

U.S.S.R. will launch.
He requested that the Secretary of the Navy establish
a working group

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

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

...l am aiso much concerned about our ability to track and
interpret data from the next U.S.S.R. satellite that may be
launched and, more importantly, to ascertain that a U.S.S.R.
satellite has been placed in orbit in the event it is not
immediately announced by the U.S.S.R. It would be very
embarrassing to us for the U.S.S.R. to announce that they had
had a third satellite up for a number of weeks or months and we
not [be] aware of, or able to show that we knew of, its existence.

He urged that the satellite tracking review group
consider

whether we can, at present, or with any reasonable means at
hand in the Departments, discover any new U.S.S.R. satellites,
whether they are announced or not and whether they are
radiating or not. I should be advised of any specific actions that
need to be taken to improve or solve the problem.’

T Late in April 1958, the Director of
ARPA called attention to the fact that:

.. .various intelligence components of the Department of
Defense and elsewhere are engaged in considerable programs
with the capability of detecting and tracking satellite vehicles.
The intelligence community has, in addition, a considerable
reaponsibility for and a high interest in certain aspects of the
information to be collected and disseminated under the plan to
be formulated by the Satellite Tracking Review Group.

3. I suggest that it might be useful if an intelligence repre-
sentative, possibly the Chairman of the Interagency Guided
Missile Intelligence Committee were invited to participate ac-
tively in the planning of the Satellite Tracking Review Group.*

8y S |

(&> 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 (or 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
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8. Intercept facilities must possess relatively broad frequency .'

spectrum coverage. |

=cr Headquarters, NORAD/CONAD con-
curred in the conclusions of the “NSA Comint Elint
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
i8 real-time (or near real-time) transmissions of data
from proposed central processing centers to NSA to
NORAD."*

DOD-NASA Agreement (U)

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

a. Military requirements for space surveillance. ... can be
briefly summarized as the ground environment required in
support of manned and unmanned military space systems and
the detection, identification, and tracking of all space vehicles
launched by foreign governments which might have missions
inimical to the interest of the United States. The system
developed against these requirements must have the potential
capability of supporting counterattack or neutralizing action
against enemy space vehicles. There is & continuing military
requirement to augment our intelligence capability to provide
information, pre- and post launch on the physical and electronic
characteristics, and nature and purpose of foreign space shots.
The data collection, analysis, and distribution systems in support
of these requirements must be secure, must normally operate in
real-time, and must be responsive to the demands imposed upon
them by interested military operational commands. These re-
quirements will be met by the Department of Defense programs.

Plan of Action-DOD

The Department of Defense, through the JCS, has assigned
to CINC, NORAD the operational control of the military space
detection and tracking. The central data coliection and catalog-
ing center to meet DOD requirements will be established within
the NORAD COC. It will take over the military functions and
responsibilities presently handled experimentally by the Space-
track Center in Cambridge. NORAD will assure operational
control of military space detection and tracking sensors primarily
serving its pew mission.

. W

PL 86-36/50 USC 3605

. The Department of Defense program will, provide for aug-
mentation of its space vehicle intelligence veffort, including
electronic surveillance and examination of iore?n apace vehicles,
and improve photographic and other methods for determination
of potential military capabilities of the foreign objects. . . .

-

Notes i
WU) M/R by Jobhn E. Lu'bbert,:"Eiint Exploitation
of ESVs,” 27 Nov 1957.
K1) Memorandum from W. M Holaday for the

. Secretary of the Navy, “Satellite Tracking,” 18 Jan 1958.
Memorandum from Roy W, Johnson, Director,
ARPA, for the Secretary of the Navy, "Sat.el]lte Tracking,” 10 Mar
~ 1958,
. Memorandum from Roy !v Johnson, ARPA,
-Ior the Secretary of the Navy, “Satellite Tracking,” 25 April 1958.
YSLoeT Memorandum from William J. Pond, NSA
'Rnp, GMIC (Guided Misaile Intelligence Comadittee), for Prod—06,
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S s D/F from Ops (Frank C.“Austin) to Dir/Prod
with copies to R/D, Csfc, Comp, "Reeonnaiianoe Satellites and
Space Surveillance,” 11 May 1959.

= y— Memorandum from Colcmel C.P. Richman,
USAF, to Mr. Austin, Ops, “Surveillance of ESV and Space
Vehicles,” 1 Sept 1959,

L(1§)] D/F from Gens to Coaa, “Urgent Requirement

for High Resolution, Long Range D/F Eqmpm!nt " 26 Oct 1959.

(V) Space Surveillance Progmm Review, by D.
Duke and D. L. Fisher, Institute for Defense Analysis, Research
and Engineering Support Division, February '1961 {Contract SD-
80, Technical Report 61-3) pp. 2-3.

i) Space Surveillance Prosnm Review, Institute
for Defense Analysis, February 1961, pp. 3- l!'

") Ibid., pp. 3-17.

) Guided Missile and Asfronautics Intelligence
Committee, “Priority National Guided Missile and Astronautics
Intelligence Objectives,” 26 June 1960. -

() PR No. 7-60, USAF Reqmremont AFCIN-
IC4—(2A3-59-13)~(274)-59, CRLS 9 & 10, 7 Jan 1960.

WUWEQES-  M/R by LTIG . USN, Cosa-
2, “NSA Proposal for Use of Two " Forty-Foot Antenna
Stations,” 1 Apr 1960; (U) “Memorandum from ARPA for Assistant
Secretary of Defense, Special Operations, “Poasible Intelligence Use
of Two 40-Foot Antennas,” 31 May 1960. ]

$(U) Lo Message from DIRNSA fo CUSASA, USAFSS,

“Project Bankhead,” 2 Sept 1960, AGO 09066/02.
U)o M/R by LTJG USN, Cosa-
24 Project Engineer, “Project Bankhead,"” 17 Nov 1960.

U) (o M/R by Howard C. Barlow, Deputy Director,
R/D, “Meeting on Super Bankhead,” 8 Dec 1960.

1)) D/F from Gens to Dir/Prod, “Space Exploi-
tation Program,” 22 Dec 1960; (U) D/F from Dir/Prod to Dir R/D
and Tcom, “Space Exploitation Program,” 27 Dec 1960.

I I=CCO~ NSA, “United States Comint/Elint Require-
ments for Collection of Foreign Earth Satellite and Space Vehicle
Transmissions,” Dec 1960.

™) Message from AF SSO CONAD to DIRNSA,
14 Feb 1961, AGI 142130Z.

-SEERET- 7




Doc ID: 6660911



Doc ID: 6660911



EC 3.3b(3)
PL 86-36/50 USC 3605

.
mised.” None of the |j

appeared acceptable. A site.':'
was said to be the essentinl link in the :
chain. It was planned that four Bankhead sites would

have antennas capable of infércepting frequencies from

- = At Bankhedd sites I and _H, however,

the two 40-foot dish antemnas acquired from ARPA
would be substituted for| ' .Jantennas.

Bl Recording equipment at thje Bankhead

T L=t A field processing and analysis system
was to include a signal analysis unit, t£acking pro-
grammer, signal processing unit, compute} and ancil-
lary equipment, computer displays, orbit-and trajec-
tory determination, telemetry anaglysis and

raseg The plan 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 alerts or tip-offs,
orbital element information, technical support and, if
necessary, raw tracking data. The other was to be a
2400-bit-per-second data link capable of transmitting
selected, digitized telemetry. Buffer storage was to be
provided at both ends of the data link to permit input
to, or output from, computers.

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

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

10 SECGRET—
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.
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3 ) Military construction and equipment
procurement cests for’ FY62/64 were estimated at
about $78.5 millior, annual operating costs at about
$20.9 million; These costs did not include Bankhead
ngm which construction and equipment
costs were estimated to be about $12.1 million, with
operating costs about $3.76 million.

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

—r— During May and June 1961 the SSSPB
plan was reviewed by the NSA Scientific Advisory
Board (NSASAB) and members of three of its panels
who asked a variety of questions regarding some of the
plans, assumptions, and conclusions. The NSASAB
was apparently convinced that collection of Sigint
from space vehicles was feasible and desirable. It
recommended, however, that the NORAD requirement
for near-real-time reporting by 1964 be further inves-
tigated and assessed.’

- Dr. Fubini, D/DDR&E, also raised a
number of questions regarding NSA’s proposed plans:
Why did NSA think the space vehifles would transmit?
Why should its system be considered “operational”?
Had “deception” been considered? The answers pre-
pared by the SSSPB were that the SSS system was a
general purpose system intended to meet NSA’s intel-
ligence requirements, which would exist even if there
were no NORAD, and that the system was “opera-
tional” to the extent that some of its features were
designed in direct support of NORAD. It was conceded
that while a few vehicles would not emit signals,
almost all others would do so. It was also not correct
to assume that NORAD was concerned only with so-
called “black” vehicles but rather with all vehicles
from an order-of-battle point of view, that it must
consider all Soviet vehicles as potentially hostile until
they were identified. Also NORAD and the JCS
operational commanders recognized that a great ma-
jority of the Soviet military vehicles would be active
reconnaissance satellites, mapping vehicles, etc. Al-
though the Soviets might try to disguise the real
intent of a vehicle, as was the case in other intelligence
operations, this should not discourage the U.S. from
trying to intercept and identify emitted signals.*

- Other questions asked were: How do
we relate to NORAD? Are we prepared to use its
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= It 6&3 explained tfhat Plan One offered years, rather than three years. 'Total: estimated costs

the greatest probability of meetmg Sigint requireipents
by 1965, partlcularly early identification of * space
vehicles before they could make & first pass pver U.S.
territory or U.S. forces-abroad. Pla'n One djffered from
the Plan B submitted if May 19({1 in that the original
target date set by NORAD was skipped to 1 July 1965.
It was also assumed that thel |site (Bankhead
IV) would be collocdted with an ehs *ing Sigint station,
that a full U.S. site i - Fas not politically
attainable, and that the alterngtive was a minimum
facility manned by As a result of recom-
mendations by NSASAB and DDR&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. "'’

(U) Savings would result from elimination
of the proposed 2400-bit-per-second communications
and switching centers to link the computers, and from
elimination of a separate NSA SSS computer, together
with relaxation of the “crash” aspect of the construc-
tion program, training, etc. The savings would be
reflected in slower reporting, a lower confidence factor
in reporting, and increased vulnerability to communi-
cation difficulties.

= 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

D

for the three plans were:

Plan One $67,946,000
Plan Two 56,663,000
Plan Three 35176,000'
(U) Plan Two was accepted by DDR&E in

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

NSA ARMY -AIR TOTAL

FORCE
RDT&E $ 6.2 -0- =<0 $ 6.2
Procurement 8.1 -0- . -0- 8.1
Military Construction -0- 45 = 1.8 6.3
Grand Totals $14.3 $45 $1.8 $20.6'7
() In mid-December 1961,"DIRNSA, Vice

Admiral L.H. Frost, USN, announced:the establish-
ment of a new “Spacol Management Dffice” 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.""*

(U) The Spacol Management Office was to
be the “principal NSA element respons:ble for the
allocation or expenditure of Spacol resources, and for
conducting liaison with organizations external to NSA
on Spacol or subjects directly related to Spacol.”

(U) (FOUOQ) Chief of the
Office of Analytic Equipment Development, (K1), 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.”

(W) —V The Office of Spacol Management (R6)
was subsequently designated the “Office of Special
Program Management.” It was organized to work as a
team within which there would be functional special-
ization to permit engineering personnel to concentrate
on engineering while nonengineering personnel would

SECEEE 13
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TDY to NORAD so that detailed agreements on
such matters as Spacol a'!xpport can be keyed to an
overall understanding . . ¥.

6. NSA should ask USIB to pronounce on the
validity and relative imi}ortance of the near-real-
time reporting aspect of space surveillance require-
ments compiled by NOIiZAD and accepted by JCS
on 19 June 1961 (JCSM-415-61 and JCS 2283/
137), in view of the effect subsequent DDR&E
challenges to this concepi*are having on NSA’s own
planning. ...

7. Ask NSA field actjvities (and SUSLO-L),
which have not already*done so to brief their
respective unified or specified commanders on NSA's
SSS plans and to ascertaili: any special requirements
for space surveillance Sigint. (Their overall space
surveillance requirement;z ‘were expressed to NOR-
AD 24-25 January 196T and are included in the
Spadats requirements study) . . . .?

- The first NSA report on the “Status
of Space Surveillance Sigiht- Planning” and “SPACOL
Status Report—1 April 1962"% was forwarded to DDR&E
early in April 1962. In pai-t,: it reported that:

Our principal efforts durin; ihe quarter just ended have
concentrated on five areas: establishing a management approach,
reviewing systems requirementz;. firming up site selection, col-
lecting background information, énd establishing aystem design
criteria. SHE

Progress and achievement in: this phase can be measured not
in terms of hardware, nor by tl:ie volume of planning papers
during the quarter, but ratHer«by the greater measure of
confidence achieved in the exte.pt And limits of our knowledge in
each area....” &

By, Planning Yor the SSS program and
discussion of requirements had been confined to con-
sideration of requirements for intelligence on Soviet
space operations, but in Mn_v;r 1962 Production Group
B also stated requirements a follows:

2. Consequently it is suggested timt the mission of Bankhead
and Stonehouse facilities as outkined in para. 2.a. of the
referenced A4 D/F be amended as !‘ollows:

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

16 -SECREF—
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very informative in giving a broad general treatment of the
subject, but it is not detailed enough. in treating the specific
problems as presented in DDR&E guidance letter, . . . in suffi-
cient breadth or depth to allow us to go ahead with confidence
on appropriation or obligation. Althpugh the contracts and
studies in-being mentioned in the report may cover all of the
unanswered issues, their content is not izmbodied even summarily
in this report and, therefore, we will, need more information.
This information must address itself to and be presented in the
same format as the detailed DDR&E guidance, . . .

We should like to emphasize the congern of this office with the
statements made in the report which agsume that Spacol is going
to go ahead on the basis of the present knowledge. FY63 funds
will be made available only upon presantation to DDR&E of an
acceptable development plan; therefore, any commitment that
may have implied the availability of :the funds could bring
about undesirable consequences. In this connection, it is re-
quested that NSA provide us with written confirmation that all
contracts isaued to date on Spacol can’ be completed within the
present (FY62) funds. Incremental funding is not considered to
be a satisfactory answer to this question. The comptroller is
being advised of our concern about these funds by a copy of this
letter. The NSA report ... does not provide fiscal details that in
any way recognize expenditure limitations that were placed upon
Spacol by DDR&E. Our examination :of the program indicates
that discrepancies might easily exceed. $100 million.

...it is requested that NSA prepare an additional report on
Spacol. This report should be a t.e&mical development plan
prepared in accordance with the specifie guidance from ODDR&E
dated 20 December 1961, and should Be submitted to ODDR&E
on or before 10 June 1962 in order that we can determine our
position on FY63 funding of Spacol. .

It is further requested that your Yeport indicate the NSA
manpower used to date, and that reqq:ired to prepare the above
report.” .

(U)4=Le= A note of 11 May 1962 from Dr. Louis
Tordella, D/DIRNSA, to Mr. | | com-
mented regarding the above, *“...I can readily see
why Fubini got upset. Let’s put more conditionals in
our statements of what we plan to do.” A memorandum
was forwarded to DDR&E on 5 June 1962 assuring
him that the apparent assumption in the first report
that Spacol was in fact going ahead was made merely
for planning purposes; 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.’®
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.?’

e—-eeor After reviewing this plan, DDR&E
wrote DIRNSA on 14 August 1962 that:

HAaNDEE- VI COMINT-CHANNEES-ONEY—
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1. ... The contents of the document are a good, broad and
comprehensive treatment of the subject matter, with sufficient
detail to analyze in depth the features of the proposed program.
In this analysis, it appeared to us that several of the technical
issues were not completely resolved, as was to be expected in
view of the preliminary nature of the TDP. On the whole,
however, the report is satisfactory, and furnishes a most appro-
priate basis for further guidance regarding the technical issues
which we consider to require additional clarification in a modified
TDP. ...

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

a. Based on an anlysis of cost versus effectiveness, consider
deleting Bankheads IV and V from the system, since, while they
fulfill 16 percent of the system requirements, they also incur 25
percent of the cost.

b. Since Bankheads I and II upgrading is a cost estimate
only representing 25 percent of the system costs with no clearly
defined system improvement value, consider deferring this item
until that time when value versus cost determination indicate
that such action is necessary to maintain an adequate system
capability.

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

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

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

It is not the intent of this constraint to set arbitrary funding
limitation on the program; however, the impact of the revisions
of the TDP you will make in c« ance with paragragh 3 will
undoubtedly have the automatic effect of substantially reducing
the present cost estimate to a base planning figure of perhaps
$25 million. In any case, program planning and the associated
management and contractual arrangement must be undertaken
80 as to avoid final expeditures in excess of budgeted amounts.®®

(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) L= NSA forwarded its proposed changes
in the “SSS Technical Development Plan” to DDR&E
about two weeks ahead of the indicated deadline. The

SEERET—

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

1. Phase I included the “add-on” items for Bank-
head 1, II, and V, Stonehouse I, and Bankhead III
installations, and the NSA Processing Center.
These items were to be undertaken immediately
and their estimated total cost was $21,4056,000.

2. Phase II included upgrading Bankhead I and
I and the installation of Bankhead IV, and was to
be deferred until FY65 when accurate cost data on
Phase I would be available.

() o 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 II.” No funds were to be
obligated for Phase II without DDR&E approval, and
NSA would furnish DDR&E a detailed funding sum-
mary covering Phase I and recommendations for Phase
II by 1 June 1964. Further discussion of certain points
requested by DDR&E was also enclosed.”

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

(U) = NSA discovered, however, that the
reductions in Phase I included FY63 MCA (Military
Construction Army) funds amounting to $1,285,000
for Bankhead 1 and $1,553,000 for Bankhead II—
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 II. It pointed out
that these adjustments could be made without exceed-
ing the $25 million planning limitation imposed by
DDR&E.”

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

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

Near- Real Time Reporting:
1. Time and estimated place of launch.
2. Nature, location, and probable purpose of vehicle.
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and a similar facilit.y.nddﬁd to Bankhead I early in
1963 (Figure 4 is a Bankhead system diagram).

-

Continued Reporting (mmp!ing or other basis):

1. To confirm or den‘v reported nature, purpose, and activity
of the vehicle.

y

— : :. (L9)] The Stonehouse system was pat-
. . Do terned after the NASA deep-space instrumentation
= i . facility (DSIF) since the data to be collected was
. . s b similar (Figure b is a Stonehouse system diagram).

. N . SSS Management Program (U)
2 . - U) L= - Planning and implementing the SSS
. . .- program -were to be directed and coordinated by
. N o NSA while specific responsibilities were divided
. . among ‘NSA, the service cryptologic agencies, other
" o government agencies and private contractors, with
S due .}egard for limitations on resources and the
. . spedial talents available and needed. It was ex-
i = pected that there would be one system contractor
N . fer the Bankhead system, and another for the
. . Stonehouse system. The service cryptologic agencies

. . .'were to participate in system procurement to the
. _:- : extent necessary to allow them to conduct the training,
- : > provisioning and construction activities for which they will be
o responsible.*

=) The technical -development plan : Detailed site selection, provision of adequate real estate,

analyzed existing missile and gpace-collection sites . "
and installations in terms of their potentials and'

structures, and support facilities will be accomplished by the
appropriate service cryptologic agency under the guidance of

-
llil.

limitations in relation to kmown space-collection= NSA...

requirements. Proposed SSS facilities were similarly . = Communications were to be provided by the Defense
evaluated. The results, so far as the SSS program' - Communications Agency, based on requirements sub-
was concerned, were summarized in a table showuxg mitted by NSA.

“Estimated Relative Valug of Proposed SSS Fac1_1-_ (U) NSA was to provide each of the SCAs

ities.” (see Figure 1.) Phasing charts for the Bank-- : with a statement of the number and type of operational
head and Stonehouse I systems covering the perigd; personnel required per shift, and the SCAs were to

FY62 to FY67 were also included (see I"lgure 29." . apply appropriate manning factors and provide the
After the |j0mstallations at Bankhead. * necessary personnel. Telemetry and signal analysts
sites I and II were completed, the next majbr’ ) were to be furnished by NSA (see Figure 6.)*

improvements would occur about eighteen months- (U) L= It was pointed out that many of the

later, when the Bankhead III and V .sites wou'ld . people would require extensive training in advance of

become operational. | 4 E their assignment to one of the SSS sites. It was

B : expected that the service technical schools would

. 2 provide basic training courses for operators and main-

Py . tenance personnel and that NSA would provide ad-

- } vanced or supplementary training where required.

fS It was expected that a major im- There would be on-the-job training (OJT) in missile

provement in the speed with .which i.ntelligel-ice and earth-satellite tracking at established tracking

could be derived from telemgtry intercepted 'by stations in the zone of the interior. Initial assignees to

Bankhead I and II could be securs ite Bankhead and Stonehouse stations would be given

processing and analysis of talemetry Lee OJT by the system contractor at his plant before
Figure 3.). A developmental model of a facility for shipment of the equipment overseas.

producing “quick-look” andlogs was to be installed V) &~ Three classes of funds—Military Con-

at Bankhead II hortly after installation struction Appropriations Defense Agency (MCDA),

of the basic collection aystem during the winter, Procurement Appropriation Defense Agency (PDA),

18 -SEERET-
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and Research, Development, Test and évnluat.lon
(RDT&E)—were réquired for the SSS program (see
Figure 7.). Technieal difficulties in siting Binkhead
IV made it necessary to replace $1,675,000 of ‘MCDA
funds requested for FY63 with an estimated $5 million
in FY65 funds. PDA funds were needed for progure-
ment of commercidlly available collection and protess-
ing equipment, for| |Bankhead IV ‘and
V, for spares for one year after installation, and for
handling charges, etc. RDT&E funds were necessaty’,
to cover the systems engineering and development -

effort. Specialized training costs were met by internal, .

programming within O/M budgets.*

PERT Adopted (U)

(V)" 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.?*

Space Sigint Requirements (U)

(S 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 Apollc 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 bas primary responsibility for the collection of such
data transmissions, it is desirable that you consider this problem
area immediately. The NASA would appreciate receiving a
proposed ground instrumentation support plan for meeting these
requirements from NSA and your comments on the enclosed
requirements.

In connection with the instrumentation support plan, the
NASA reviewed your ‘Space Surveillance Sigint (C) $144037
Technical Development Plan,’ dated September 1962. The plan
generally appears to be capable of meeting the NASA require-
ments except in respect to the timing of certain facilities. It is
evident that the proposed B5-foot diameter antenna at Asmara
is a key facility for obtaining proper support of the NASA
requirements. The availability of this installation at the earliest

panlhle date would be highly du;rable. even if the facilities are
actwated orf nrlublystem basis.
. 4. In summary the teqtalnie NASA views are:

. ¢. The use of existi facilities on an interim
basis lnd the optimizing of the capabilities of the 40-foot
antennas in | phould be examined in detail.

..d. The proposed NSA facility at Asmara should be
accelerated. The NASA is willing to assist the NSA in this
regard, if desired by the NSA.*

-5 Representatives of CIA, DIA, and
NSA met on 24 July 1963 to discuss Sigint space-
collection plans and related intelligence requirements.
During this discussion an NSA representative pointed
out that, even when the Interim Deep-Space Facilities

* Plan was fully implemented, it would provide primary

|in the plan. Dr.
Wheelon, CIA, mentioned that there were other facil-
ities which could possibly 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 Il and III from
the SSS program. Dr. Wheelon said that he would
recommend to the DCI that “the door be left open on
CIA's review of that portion of the Combines Crypto-
loic Program dealing with space, pending the results
of further study of space intelligence requirements.”
It was also decided that CIA and DIA representatives
would draft a proposed letter for NSA to send to USIB
stating that NSA had not received space intelligence
requirements covering the period through 1970 and
requesting that USIB prepare such requirements and
indicate their priority compared with other require-
ments previously submitted.?’

S In the fall of 1963 representatives of
CIA, DIA, CCPC (Critical Collection Priorities Com-
mittee), GMAIC and NSA concluded that USIB had
not defined intelligence requirements to be levied on
NSA well enough to allow it to develop a national plan
for space collection. They pointed out that, since the
cost of space collection was extremely high, NSA could
not obtain adequate funds and other support unless
USIB’s specific needs were spelled out in detail. NSA
requested, therefore, that USIB develop such require-
ments and give them to NSA for use in determining
if existing plans were adequate. If plans were inade-
quate, NSA was to notify USIB and submit to OSD
a proposal for augmenting resources. Two other studies
of missile and space intelligence were also then under
way: 8 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 problems.’®

SSS Program Priorities and Funding (U)

(U) S~ 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 Phase IT
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 was believed that the scheduling was
reasonable and that funding for Bankhead 1 and II in
FY65 should remain at the current level of
$2,995,492.%°

Program Review, April 1964 (U)

“©cr— 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 necessary 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 new conditions.
Problems created by changing requirements, dollar limitations,

gold flow restrictions, the impact of foreign policies and tech- -

nological adjustments in pystem design have been met by
responsive and realistic solutions.*

(U) S+~ The SSS program was progressing in
accordance with the approved plan; three major system
contracts had been awarded for Stonehouse, Bankhead
IIT and Bankhead V equipments. Complete fabrication
of Stonehouse and Bankhead V equipment was ex-
pected within six months; the Bankhead III contract
had been awarded several weeks earlier and was
expected to be completed on schedule. Stonehouse
construction was expected to be about five months
late, because of local political complications, and

20 -CONFIDENTIAE—

might be further delayed because of local land acqui-
sition problems. The only significant change in system
design reported was the addition of a 150-foot antenna
(Bayhouse) to Stonehouse. It was predicted that the
SSS program would be completed within the approved
$40 million ceiling.

) Hardware fabrication had been left
largely to commercial contractors while design of
advanced subsystems was assigned to the NSA R/D
Organization.

(U)o The Stonehouse contract was awarded
to Radiation, Incorporated, of Melbourne, Florida on
1 August 1963, as the low bidder of two firms. Five
companies were solicited on the Bankhead III 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 basis
because it was believed that the construction to be
acomplished under severe weather conditions at this
site did not allow the time required for competitive
bidding.

(U) Each purchase description included a
“work package” approach by which all the work was
divided in 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 input to an agency computer, there was no
need for transmission 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-speed teletype equip-
ment could not be procured for timely installation in
the Bankhead circuits, the cost of communications
support for the SSS program was only $302,000,
instead of the $540,000 programmed.

) The remote locations of the Bankhead
and Stonehouse sites, the size and weight of the
equipment components, the contractual requirements
for GBL (government bill of landing) delivery, and the
installation schedules specified in each individual con-
tract, required that careful attention be given to the
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transportation of-each sya;:em from the CONUS. The
Bankhead I ang I] systenis were trans
water and air "to x and upder
then existing DOD policies, no charges were made to
NSA for this service. Add-on eqmpment for those sites
was airlifted. - . .

5~ - The Bankhead IIl's'ystem was shipped *
by water; provision was inade- for this in the contmct&
and paid for by NSA:.Shipment of Bankhead v
equipment _had to b€ phased to avoid the winter
weather in Initially, air transportation. from
Moffet Nava T Station, close to the contractor’s
plant at Mountain View, California was plaphed, but
shipment by water was-found to be better,*The ideal
appeared to be to use a gmall, chartered vessel directly
from the West Coast tol !lf the system
check at the contractor 2 tractual in-
stallation schedules, and the weather permitted, water
transport was to be used.

) The largest and most expensive trans-
portation problem concerned the Stonehouse system,
especially the 150-foot and 85-foot dish antennas.
Moving all the equipment overland from the port of

rted by rail,, *

OGA PL 86-36/50 USC 3605
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2 ‘(U}" MR from R.O. Klde, K3 (Sind) for Howard

‘ C. Barlow Deputy ADRU “Validity o fReqmremenu of the SSSPB

Plan,” 22 May 1961, &

+3(U) « RDT&E Task P.éimrt. “Benson,” Regulation
No. 06-01, 3Aug1961.£ 4. -
"’ $U)(E » +Mémorandum (trahsmitting questions and pro-

+ posed replies) frbm'SSQPB Guy H. Suphenn to Director, NSA,
“Fubini Questians,” 15 Jgne 1961, witheinclosure.

(U)[EQes= + Mémorandum froh SSSPB, Guy H. Stephens
to Director, NSA,’ '“F‘nhixh Questions,’ ‘.15 June 1961; (U) M/R by

| . |Jr q.nd Melville J.nBoucher, SSSPB, *“Meeting
4 August IQGI with .. Dr. Fubini.. .""i"Aug 1961.
"fﬂ!'—-' Mcmormdum fmq:-Dlru:tor, NSA to DDR&E,

Serial: N 2006, “Space 'Sunredlmce Sigiht Program,” 31 July 1961,

with two jnclosures and’ 'M!R by A.W. "R:me 27 July 1961.

SU). Ibtd The M/R tq-t.he NSA memorandum to
DDR&E states, “3....The SSSPB memBers are not completely in
accord with this memo,‘fde!mg that 1t"hbonld give more support to
Plan B." NSA took a.ane, tactical .pont:on without committing
lmlf,ragndmg the vnlidny or urgency-o'f the requirements Plan B
was intended to meet. * * .

o) EQUO-  M/R by P | or. (R ssspB
member and Melville J' Beucher, A41 SSSPB member), ‘Meetings,
4 hugust 1961 with ... Dr' Fubml Sag o i Aug 1961.

« 'NU) _(Fouo— M’Rhy . R022, “Discussion
.lnth Dr. Fubini,” 19 Sapt' 1961.
5 () LEQUC— %by Guy H. Stephens, Chairman, SSSPB

* (unsigned and undated), but attached* to draft memorandum from

Massawa to Kagnew Station posed unusua_l dlf'.&cultlu. * pi r, NSA to M—§,* Continuation’of SSSPB," 4 Aug 1961.
Costs were estimated at $787,500, which included | Upey M/E by and M.J. Boucher
$250,000 for the ship charter, $425,000 for a cartage - ’ ’

contract to supplement Kagnew Station motor pool 2
facilities, haulage for the large antennas in the

CONUS, and shipment of vehicles for use betwee:r
Massawa and Asmara. .

(U) Funds required for data processing
equipment for the SSS program center at the Opeta-
tions Building, Fort Meade were rather drastically
reduced from an estimate of $2,540,000 in FY64 funds
to $579,000 in FY65, plus $302,000 in FY64. These
reductions were made because some of the equipment
was not needed and other equipment having wider
application was purchased from other funds.*'s

Notes J

() Memorandum from Director, NSA for DDR&E,
Serial: N 0920, “Space Surveillance Davelopment- Planning,” 15
Mar 1961.

'U) (FOUS— M/R from[ | Chief, Aneq, to
Messrs. Barlow and Conley, “Discussion of Spexpro,” 3 Mar 1961;

=€y Message from DIRNSA to COMUSAFSS, HDNAVSECGRU,
CUSASA, SSSPB 1001/61, AGO 03100/31, 31 Mar 1961; (C) D/F
from Deputy Director to AG, “Establishment of the Space Surveil-
lance Sigint Planning Board (SSSPB),” 31 Mar 1961.

ey D/F from SSSPB to Deputy Director, NSA,
“88SPB Draft Funding Plan for Space Surveillance Sigint,” 27
April 1961, and attached Draft, p. 2.

SSSPB, “Space Surveillance Sigint [SSS] Meeting 1 Nov 1961...,"
2 Nov 1961; (C) Mepforahdum from Director, NSA to DDR&E,
Serial: N 2468, “Spaoe, Suzveillance Sigint Program,” 6 Nov 1961.

M (S “Outline of Proposed Programs for Space
Surveillance Sigint,” 6 Nov 1961.

)] *Ibid.s

() Pid."

W) L£QUO— «M/R. by R.O. Alde, K3, “Preparation of
Detailed R/D Plans for CoHection System of Spacol,” 27 Nov 1961;
(U) M/R by |dr., K12, “Status of Spacol,” 5 Dec
1961; (U) Memorandum fram Director, NSA ta ADN, ADP, ADRD,
ADC, ADMS, “Spacol Plemning and Programming,” 4 Dec 1961;
(U) D/F from ADN to ADP; ADRD, ADC, ADMS, “Spacol Planning
and Programming,” 5 Dec. 1961; (U) Memorandum from Harold
Brown, OSD, DDR&E-to Director, NSA, “Spacol,” 20 Dec 1961.

b)) D/F from Director, NSA to ADN, ADP,
ADRD, ADMS, “Establishment of ti# Spacol Management Office,”
15 Dec 1961; (U) Memorandum from D/ADRD to ADN, ADP,
ADMS, and C/Group C, “Responsibilities of the Spacol Management
Office (R3),” 19 Dec 1961. .While the numerical designator for the
new office was annoumced *as R3, this was almost immediately

changed to R6. . .

¥(y) Memerandum from Harold Brown,
DDREE to Director, NSA, “Spacol,” 20 Dec 1961.

®U) Toid. |

WY)LEQLS— D/F from R3 (later R6) to CI12, “Spacol
Background Quntmnf o l3 Feb 1963; (U) D/F from C12 to RS,

08D,

“Spacol Background ueetipns,” 8 Mar 1962; (U) Memorandum
from R6, «to NSASAB Communications Panel,
“Spacol Development Pian,” 21 Feb 1962.

) (FOUo- and M.J. Boucher, “Report on

TDY to NORAD, 6 Feb 1962,” R6 to Chief R6, 12 Mar 1962
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N 0543, “Status of Space Surveillance Sigin: Planning,” 3 April

1962 with inclosure, “Spacol Statue Report-1 April 1962," with o

TS~-controlled supplement. %

Weey— Comment No. 2 from Group B to C1, “Rolg
of Spacol in Overall Elint Collection Scheme,” 9 May 1962. .

(1 0)] Memorandum from D/DDR&E to Director,
NSA, “Spacol,” 4 May 1962. .

) Memorandum from NSA (ADRE) to DDR&E,
Serial: N 0793, “Spacol.” b June 1962. .

ey— Memorandum from NSA (ADRE) to DDR&E,
Serial: N 0962, “Space Surveillance Sigint Technical Devalopment
Plan,” 19 June 1962. &

) Memorandum from DDR&E to Diregtor, NSA,
“Spacol Technical Development Plan (TDP),” 14 Aug 1962

R (0)] Memorandum from NSA to DDR&E, Serial:
N 1320, “Spacol,” 23 Aug 1962. .

) Memorandum from DDR&E to Director, NSA,
“Approval of FY63 NSA RDT&E Program for Spacol,” 18 Sept
1962; (U) Memorandum from DDR&E to Direcbor..'NSA. “Spacol,”
8 Oct 1962. .

. ey Memorandum from Director, NSA, to
DDR&E, Serial: N 1495, “Spacol—Revised MCA Funding Schedule
for Bankhead I and IT " 4 Oct 1962. The
term “S8S Program” is used to refer to the specific 340 million
program approved by DOD and means “Space Surveillance Sigint
Program.”
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Memorandum from NSA to DDR&E, Serial: .

2oy NSA, “Space Surveillance Sigint, Technical
Development Plan,” Sept 1962, pp. 115-16.

2 Ibid., p. 116.

*(U) Ibid., p. 121. See also Appendices, pp. 125
ff. including particularly: 1, National Objectives and Requirements,
pp. 125-6; II, USIB Requirements for SSS, p. 127; IV, NSA Support
for NORAD Spadats, pp. 138-40; V, Requirements for Timeliness,
pp. 141-3; IX, Present Collection Sites, pp. 186-91, XV, Site
Selection, pp. 199.

Yo “Space Surveillance Sigint Quarterly Report,”
1 Oct 1962.

(S Letter from Robert C. Seamans, Jr., Associ-
ate Administrator, NASA, to Lieutenant General Gordon A. Blake,
USAF, Director, NSA, 27 Mar 1963. [Ed. Note: Subject line not
known because correspondence could not be located.]

- M/R by B.K Buffham, “Space Collection
Discussion with CIA and DIA,” 12 Aug 1963.

Wy Memorandum from Director, NSA, for USIB,
Serial: N 1523, “Space Intelligence Collection,” 9 Oct 1963 with
M/R by B.K Buffham, EADP, 8 Oct 1963.

W) b Memorandum from NSA (ADRE) for DDR&E,
Serial: N 1662, “Bankhead I and IT Upgrading Funding Summary,”
7 Nov 1963.

“er Memorandum from NSA (ADRD) to DDR&E,
Serial: N 0457, “Review of Space Surveillance Sigint Program,” 9
Apr 1964, with inclosurs, “Space Surveillance Sigint Review,” 1
Apr 1964.

S Ibid.
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UNCLASSIFIED —SORNHBENHAE—

PHASE | PHASE 11
INSTALLATIONS FY-62 FY-63 FY-64 FY-65 FY-66 FY-67
(UPGRADED) CONST.
FABRICATION' DESIGN PLAN
BANKHEAD 1 TEST FABRICATION
TEST
FSQ-41 SHIP
(AN/FSQ-41) INSTALL & TEST SHIP
ADD-ON INSTALL & TEST
i
CONST.
FABRICATION] DESIGN puu\:
TEST FABRICATION
BANKHEAD | SHIP TEST
(AN/FSQ/41) INSTALL & TEST SHIP
ADD-ON INSTALL & TEST
COI\IST,
DESIGN PLAN
FABRICATION
STONEHOUSE | SHIP
INSTALL & TEST
CONST.
|
DESIGN PLAN
BANKHEAD 111 FABRICATION
TEST
SHIP
INSTALL & TEST
————— ——————Jh———-—-s————- . W — ——-d———— e Y T W W
NSA PROCESSING CENTER TECHNIQUES/EQUIPMENT/SOFTWARE
1
CONST.
DESIGN PLAN
FABRICATION
BANKHEAD V TEST
SHIP
INSTALL & TEST
CONST CONSTRUCT
DESIGN PLAN
FABRICATION
BANKHEAD IV TEST
SHIP
1&T
Figure 2

Planned Bankhead and Stonehouse System Phasing (September 1962).
(Figure is UNCLASSIFIED.)
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PRIMARY SIGNAL DEMODULATORS QUICK LOOK
ANTENNA ANALYSIS AND judp AND i GRAPHIC
CONDITIONING DECHANNELING RECORDERS

NITOR
PREAMPS sl MULTICOUPLERS o] MO

RECEIVERS

TRACK |
RECEIVERS

DATA l MAGNETIC
CONVERTER TAPE

} ? RECORDERS

SERVO
SYSTEM

CONTROL
CONSOLE

PROGRAMMER
A

SERVO
SYSTEM

TIMING

SYSTEM

TRACK
RECEIVERS
TOR MM
PREAMPS fep! MULTICOUPLERS pefpy :lns%hglv%ns FiglLITY

Figure 5
Stonehouse System Diagram.
(Figure is UNCLASSIFIED.)
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INTERIM INTERMEDIATE FINAL
INSTALLATIONS (FY64) (FY65) (FY67)
1. Bankhead [ AFSS ________ 73 AFSS _____________ 73 See item 5
(AN/FSQ-41) j i | SEE— 12 T-Ricoccmmmanmvama 12
NS R e 3 NSA s vacso e 3
Bankhead Il ASA _________ 73 ABA s e 73 See item 5
(AN/FSQ-41) TR . 3 TR o toneae 3
127, R, 3 NSA wcoimnaianacas 3
2. Stonehouse | — ABA i coinnmians 24 ASBA i 120
TrRocoocmnne_aoe, 5 TrRoceaesens 3
NSA 2 NSA _________ 19
3. Bankhead III — ASA _____________ 120 ASA ________ 120
] L | 3 ™R __ 3
NSA oo e cone 19 NSA: wowwews 19
National Processing NSA cocecuoce 41 i [, (PO 51 NSA o na 51
Center
4. Bankhead V* — TR oo 25 TR ____ 25
5. Bankhead I - — AFSS _______ 118
Upgraded TR i smms s 12
Ly (27, R 19
Bankhead II — — ASA - oo 116
Upgraded TR _ 12
NSA e i 19
6. Bankhead IV — — AFSS ________ 30
T=Ricoweeuoue 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 and/or engineering personnel.

28 UNCLASSIFIED

Figure 6
Personnel Manning Table (September 1962).
(Figure is UNCLASSIFIED.)
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INSTALLATIONS IN 0. oo, porer TOTALS BY CUTN\'(;{}‘:ES"VE
PRIORITY ORDER INSTALLATION 0
(000 omitted)
1. Bankhead I Add On 3 — $ 308 §$ 247 $ 56656 $ 5565
Bankhead T1 Add On 584 301 885 1,440
PHASE 1 2. Stonehouse 1 431 3,389 1,731 5,651 7,091
FYG63-64 3. Bankhead III 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 — e
PHASE Il 5. Bankhead I Upgrading 1,225 3,807 m 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 1,612 — —
FUTURE*** 7. Stonehouse II 1,515 3,589 635 5,639 45,428
8. Stonehouse ITI 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 purposes only.

Figure 7

Bankhead and Stonehouse Funding Estimate (September 1962).
(Figure is UNCLASSIFIED.)
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Constructmg and Equipping the Statmns (U)

-

"
» - 'I
L
» L
" .. . " "
- o L]

Bankhead I antl II (U) acquis'ition Capabili'ties, i:i:];roved signals analysis, bet-
ter~recordmg equipment, mcreased tracking data-proc-
Al Constru't:tnon- qt the Bankhead I site essing capabllltlea, and to extend frequency coverage.

| |wus delayed by an order to +The improved equlpment ut. each site included:
suspend overseas defense constructmn that would in- .+ 1. Two Mosely x-y plotterd to aid in acquisitions of

crease the drain on U.S. fnonetary gold reserves. . the ESVs. - 5
Operators for thel " |equipment were trained 2. -Mincom CM—IM, fourteen-track recorders to
at HQUSAFSS, but the construction hold-order de- . replace the old seven'rt}gck models.
layed equipment familiarization at the contracfor’s 3. . i
plant, and additional training was given to ﬁll. in the : 4 ..
delay.' s . 2 -
(U)~+= Installation at Bankhead I wt'm planned . . - .
for the fourth quarter of FY63 and the station became ,° 4. A signals nalysis position to aid in
operational in August 1963 (first quartefr of FY64). * new signal identificatiod and proper operation of
-~ o i collection and recording equipment.*
5 o ()4 Bankhead [ also had an SDS-910
. & tracking'data processor which expanded or condensed
. o antenna-pointing information and provided more effi-
. o cient and accurate transmiséion of tracking data over
e 3 teletyge circuits. Bankhead II was to receive this
(U) L& Copstruction of the Bankhead II site equipment during the summer of 1964.
at| progressed on schedule. Generators " NSA developed plans for further up-

installed for emergency power were used as the primary grading Bankhead I and II as part of Phase II of the
source until a frequency converter plant could be SSS progtam for FY65 and FY66. The upgrading was
completed in the spring of 1965. Requirements for a to pe accomplished simultameously with the move of
signale[______Janalysis position were prepared, but the AN/FSQ-41(V) from vans to permanent space in

the choice of a small computer (Scientific Data Sys- the new operations area at ‘each site. Wornout and
tem’s [SDS] 910) for handling tracking data had to opsolescent equipment was tobe replaced as necessary.
await completion of operational analysis studies for Preliminary planning for Phase II improvements
tracking data handling and tracking errors. included: .

(S~ Bankhead Il was scheduled for instal- " (1) Improved photo readout system.

lation during the second quarter of FY63 and the *  (2) Improved analog decomfmutation.
station became operational in February 1963 (third . (3)
quarter FY63). The Bankhead Il site was suitable for ~

(4) Replacement of obsolescent preampliners and
multicouplers.

(5) Replacement of the low-band track receiver
with one which was less complex and could be

e B— Interim add-on equipment for Bank- more easily maintained. Provide VHF search
head I and I1 was a priority action in Phase I of the receivers with an electronic scanning
TDP. It was intended to provide additional target capability.
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(6) Video demodulatess apd displays.

(7) Servo system® redesign.’,

(8) Additional frequetfgy co\ferage (Bankhead 1

only). ) .. x

(9) Additional display units.
(10) Multiple target capabilify (Bankhead I only).
(11) High-band ‘antenna repfacqment, it requlred
(12) Low-band antenna replacement. if reqmred
(13) Doppler tracking system.,. -
(l4l| |tel(-m;etr.y readout unit.

(15) Improvements 1in s;gnalsl |analysm

equipment.

-

-

(16) Integration of the track data, prooessor with "

the existing data handling system, -AN!' FSQ-

41(V).
(17) Standard multiplex system for use ﬂnth the
CM-114 recorder. %

(18) Field analog reproduction facility.®*
U)e~ When the provisioning and logistic
support for Bankhead II broke down, USASA and NSA
acted together to identify the underlying causes,
initiate immediate remedies, and review existing and
proposed procedures to prevent a recurrence of the.

breakdown. The two major contributing factors’ iden- *

tified were: (1) inadequate supply procedures, and (2)
poor reporting from the site to USASA/NSA. The
supply procedures were improved to eliminate unnec-
essary handling, provide expeditious processing of
priority requests and shorten procurement time by use

of an open-end support contract. The status reporting .
problem was solved by establishment of a semimonthly °,

report from each site to regional and command head-
quarters to’ NSA and to the other sites covering all
technical, maintenance, and supply problems.®
(0) (& NSA and the user agencies (USASA
and USAFSS) tried to prevent recurrence of the supply
problems at other SSS sites by joint and periodic
reviews of all manuals, parts documentation, and
provisioning. NSA expected that these efforts, together
with proper supply procedures, would permit normal
supply channels to support the SSS systems. ASA and
AFSS were assuming full engineering support for the
AN/FSQ-41(V), but NSA continued to participate in
these support activities to insure the fullest utilization
of the interim capability and to insure proper feedback
of experience and know-how in the upgrading phase of
other SSS sites.’
(uper There was a serious RFI (radio fre-
quency interference) problem at Bankhead II

and efforts were made to overcome this problem.

-
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personnel for 24-hour operations. Bankhead II was
authorized 77 military operating, maintenance, and
support personnel and 3 contractor maintenance per-
sonnel for 16-hour coverage. Each station was also
authorized two NSA analysts. Increases in manning
requirements were expected as a result of expanded
coverage, the increased capability of the Bankhead I
and II systems, and provision of a full 24-hour analytic
capability.

(U) &1 Preliminary training on the AN/FSQ-
41(V) was provided by the contractor (Collins Radio)
at Dallas, Texas prior to field installation of the
system. Subsequent training requirements were satis-

*, fied by OJT programs on site. To train additional

‘military personnel, NSA established a training pro-
gram in FY65 and FY66. It was expected that other
operating and maintenance training requirements
would “be satisifed through the system contract, at
service schools, or by normal OJT training.?

(U) o'+  Additional military construction was
also needed at each site to house the add-on equip-
ment. Four e&t{a vans temporarily were used at
Bankhead I, and*a “Butler hut” at Bankhead II.
Permanent buildings* for both Bankhead I and Il were

‘. planned for Phase II of the SSS program.

* - Equipmeht to aid in the readout of
| *|l.signals was under devel-
opment in 1962 as part of the general R/D program
supporting the missile and space programs. Specifi-
cations and a purchase order were prepared to pur-
chase two of these equipments (Tadds) for use as part

. of the Bankhead III exploitation system: NSA/RD also

» surveyed the current state of the art in:

readout systems to determine what equip-
ments were best suited for an improved system. Other
efforts to improve techniques and electronic equip-
ments to make signal handling and analysis more
automatic were also under way (see Figures 8 and 9.).°

Bankhead HII (U)

“Er— Bankhead II1 was collocated with
[ | (see Figure 10), where
. installation and testing of the system was to have been
completed during the third quarter of FY65. Slippage
in obtaining the preferred site and the decision to
expedite Bankhead V procurement delayed award of
the system contract for Bankhead III. It was awarded

by use of sultgble filters. . to Ling-Temco-Vought, Inc., LTV Temco Aerceystems
Uy 1~ Ba.hkhead 1 was authorized 73 nnhtnry . Division, Greenville, Texas on 13 March 1964. It
operating personnel and 13 COnt.ractor maintenance -  provided for the following contract parameters:'®
EO 3.3b(3) SECERET— 31
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Target cost $4,580,000 ook 4 . ...ii.-j' g 2
Target profit 400,000 '* - . aattlE .
Target price 4,980,000 ‘. : .' _', s RS ad
Ceiling price 5,496,000, ° :_‘: -,.‘.’,.‘. .
Spread 516,000 . gt A
Sharing formula 85/15%" * _' _ﬂ]} {C¥ A contract for‘ a design plan was
- Wy Ay pwarded in April 1'963', gfte: eéaluatmn of the Bank-
GFE $ 536.1)00' by -head design stydy,. q.ﬁd' cd'mp'leted in June 1963. It
; . scdlled for a ore flekible. aynt‘em than that envisioned
Final 000 - fod Tee 2%
Clol:at:uys:?: contract .Z'ggg’m- hy the TDP gng', tndlcated that the cost of the
s R i -, équipment’ woulldr be shghtlr higher than anticipated.
by $9,940,000 "« A revigéd pﬁrchase descp;btlon, more in consonance
. . . - .Kith, the TBi’, was prepaned and the equipment
. . . . conf.ract was awarded on-m July 1963."
4 " & 8 : ) oSS Ty per&onhel authorization for Bank-
Bankhead IV (U): - -, *head-V fag limited to -15. No expansion was planned
¥ 4 . : aexcep;'for commumch.tors and administrative person-

(U) =~ The Bdnkhedd IV site ws planned for " - ,nel fo be hired m-f.'he fall of-1964 to support the
| but ‘the fact that no existing . »'project after the equipment had'arrived.

military base could be used raised the probable. con- * -(U).U:-)" + It was origindlly planned that the VHF
struction costs to about $5 million {total costs were .-' -7anténna would be,'boused in- an | |
estimated at $9 to 10 million). That was consldered_ g e
disproportionately high for t}ie site's anticipated pfo-- ,‘

ductivity. It appeared to have the lowest poteftial’
intelligence retufn in relatlon to mmtment Wh;h‘ §
thel study aléo mdi’cnted a hlghe'l' eq'mp- .

»
-
»
Ll

-

-lllllun
.
L]

ment cost per site for the SSS program, it was decndeﬂ . by o Y ;
to drop the Bankhead IV systmn in order to, temam [, . i -
within the $40 million prog]"am ceiling_ established: b}' . o 5
DOD. The Bankhead IV requirement was nubsequent‘ly o e 5
met by the equipment matalied a7 . Jin *see Figute 12). .
May 1967 for th¢ Am‘}erp pro;ect.(see Fjgure T . s :
. + . f . L P .
] . pee a e Stonehouse (U)
‘Bankhead’ v (US 203 Fas .
g . . - e An alternate site to Asmara, Ethiopia
f7al] S0 By, 'the spring of 1963’ it became ap- - -for Stonehouse was considered on/

parent that the only féasible, method of meeting the _ The U.S. Ambassador to Ethiopia advised
éd operationgl date,%or Bankhead V, vfhere - suspension of all activity on the Stonehouse program
|mst.allati’oq *problefhs threatened to cause a . :pl'io'r to the visit of the Emperor of Ethiopia to the

seven- or eight-month gﬁppager, was to negotiate a “. 'Umted States in October 1963. He recommended that
sole-source contract mth the Bankhead study Contrac- ;' .-no contracts be let, or construction started, or any
tor. Since Bgnkhead ¥ was to_be the “only extensive * ! contacts made with Ethiopian personnel until after
space surveillance &gmt fqélhtyl F |- the Emperor’s visit. The contract for Stonehouse
this action to expedite procu;ement was . .eqmpment however, was in the final phase of negoti-

considered ]ust.lﬁed Sl * ['ation. The Corps of Engineers was ready to request
) . . -blds on the military construction and expected to
ye . . award the construction contract by the end of August,

Wy by *  or earlier. Negotiations were to continue on the equip-

* . {  ’ment contract but the potential contractor was warned

¥ ) to avoid direct or indirect contact with the Ethiopian
) government until cleared by NSA. Funds for military
‘construction were withheld until approval was received
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from Ambnssador Korry to begin work on Stonehollte
in Asmara.'® .
Sr The initial contract for Stonghq,uie
equipment with Radiation, Inc., of Melbourne, Florich
was modified—after competitive bidding—to. mclude
a new 150-foot antenna. It was considered eceshal:y
because thel [
|and because NSA and NASA requirements confirmed
the need for it. The operations schedule for Stonehousg
was affected by a delay in the availability of thl.'
station facilities. ' :
(U) To fulfill the basic requirements of thé
TDP, an 85-foot parabolic antenna with an x-y mount
was selected and equipped with several interchangeablg
cassegrain feeds and provision for mounting antenné
feeds at the apex of the structure, in order to provlds
the flexibility in frequency coverage desired. :
+r Requirements for the preamphﬁen
subsystem continued to be of primary importance to;
the success and future development of the system.:
However, more realistic estimates of the initial re-é
quirements of the station combined with reasonable:
development of the required masers indicated that:
maser coverage be provided only from 2 to 3 gc. in the:
initial installation. Additional frequency coverage by :
maser preamplifiers was planned as additional mnser:
units became available through normal R/D:
development. :
| 1

(S

(g8} Maintenance personnel for Stonehouse
‘were assigned to the project and given training courses
by the equipment contractors and some of the spec-
ialized equipment suppliers, while operating personnel
were generally to be trained at the site after instal-
lation of the equipment. It was also planned to keep
an NSA engineer at the site for at least the first year
of operation (see Figure 13).

Bankhead I and II Upgrading (U)

) P The NSA Phase II Upgrading Plan for
Bankhead I and II was approved by DIRNSA and
forwarded to DDR&E for review on 1 June 1964.
Following this review, DDR&E directed NSA to con-

duct on-site technical 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 was
prepared jointly by 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 inthe plan required additional anal-
ysis and that improved 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 phase of
the “upgrade plan,” .including initiation of purchase
requests for the new’ traveling-wave tube, high-band
preamplifiers and the| _Iand
high-band acquisition aid for Bankhead IL "™

(U) 4 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 II, and
for Bankhead III (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
sound, but that the proposal for Bankhead I and II
would be considered in the context of the survey team
report.®

() &~ The survey team concluded, with ref-
erence to Bankhead I, that the RF portions of the
AN/FSQ-41(V) were “almost entirely unsuitable for
retention. The entire HF receiving system must be
replaced....” It was also recommended that the ‘‘servo-
mechanical subsystem, including both antenna pedes-
tals, should not be retained....” They recommended
retention of the antenna programmer, computer, and
externals analysis equipment of the data subsystem,
the Dial-X intercom system, and existing Bankhead
maintenance, test and support equipment. They also
proposed specific actions by NSA, HQUSASA, or by
HQUSAFSS.”

(U) #=r A so-called “alert concept,” by which
full manning would be provided only during alert
periods, was considered. This proposal was opposed by
the Bankhead operations officer on the grounds that
the heavy activity of the preceding three-month period
had demonstrated the need for full 24-hour manning.
(U) Lo With regard to Bankhead II, the sur-
vey group concluded that the high-band RF subsystem
should not be considered for use in the upgraded
system; that the limited dynamic range of the low-
band RF subsystems was even more of a problem than
in the high-band subsystem. It recammended that the
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antenna be used mthoﬁt traclung “capa-
bility; that a decision on use of the=~ dqmponents of the
HF subsystem be made on the basis of requirements;
that the entire high-band servq-me.chanlcal compo-
nente be replaced in the upgraded dystem, and that
the low-band servo-mechanical ayatem also be replaced.

(U) #=7 It recommended Fmten.nan_uli the re-
corders, antenna programnfer, ° analysis
equipment, the programmed: and SDS-
910. The Dial-X intercom could be used if it met the
line requirements and if" contmmt.y of operatlons
problems could be overcome. .

(U) Lo The survey grqup reported that main-
tenance personnel at thg Ban'khead II site had made
a “sustained, superior" effort to make this station
operational,” but had been severely hampered by the
difficulty in obtaining, parts, -l)y inadequate instruction
manuals, and by a system fhat had never been-fully
operational. It recommended that the upgraded Bank-
head II have some ,added features not specified in the
Bankhead III purchase degcription, including:

1. A periodic system “check and periodic mgin-
tenance procedure that will assure that the system
will properly gperate og a mission. :

2. A specification of average hours before burn
out on hght bulbs, and the instrument lights shuuld
be tinted to prevent glare. =

3. Radomes. :

4. High-quality, positive-lock connectors shd!uld
be used throughout.

(U) = The site had not been successful in its
attemptﬁ to get complex test equipment repaired: On
several'occasions delicate instruments, shipped te the
depot for repair, returned incapable of improved
performance. > 2 .
(U) ==+ As was the case with Bankhead I, the
Bankhead II operations officer was opposed to. the
“alert concept” Because activity during the precedmg
three months had been 8o heavy that 24-hour man.nmg
had become normal. Operator training on the "AN/
FSQ-41(V) was conducted on the job, and individual
position instructions were considered desirable, d8 at
Bankhead 1. Military analysts for the signal
analysis positions were not authorized,
pins-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-state 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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medical gare fot dependents was avhilable only in

"-('S!' * . On 9 November the government ac-
. cepted the JBayhouse 150-foot parabolu: antenna from
~the ‘ystem cgntsnctor in time to track and intercept

"=

“signals, from [ °
B e . although Stonehouse was still
" incomplete. Bankhead V also tracked dnd intercepted
» gignals and from the NASA satellite
- Nimbus eng Canadian-Alouette during festing. Signals
* from other U.s. gpace, vehicles were also intercepted
. daily. Méetmgs were held with USASA personnel in
* anticipation of, thejr assuming maintenance and oper-
« ational rpspond‘gblllty for Stonehouse :by mid-1965.
" NSA alsc formed a.small* operauons staff to be ready
* when Stonehou&é and. Bankhead V became
. operational.?* %
(U)o The’ Ba.nk.head I and II' survey report
- was distrjbuted to obtam technical conbnbutlona from
. field and- headquurters persdnnel, to be used in pre-
. parmg a technical deVelopment plan for'upgrading the
Bankhead Iand I msta.llatmns .
A . The opemtlom huﬂdmg and associ-
«ated faciities at Bnnkhead v |were
completed system hardwn're instailed, the radome
'erected .and operatiopal checks begun. On-site ac-
. ceptance ‘tests were about 90 percent completed by the
*end of 1964. The Bankhead V §ystem was turned over
-to staticn personnel dn 26 February 1965 for full
- operationr and maintenance. NSA exercised operational
*control, provided technical guidance and some opera-
-tional supplies, and received the tollected data and

.fum' ' |The

. officer-in-charge requested that manning be increased
*from 15 to 19 for the planned 65 hours of operation
.per week. During the first half of 1965, Bankhead V

*produced significant results: mterceptsl |

not obtainable from other sites. Its operational per-
formance and success were considered to be
outstanding.?

(U) When construction of the Stonehouse
operations building slipped, portions of the Stonehouse
equipment were temporarily installed in the feed-
storage building to save time and allow subsystem
checkout to proceed. Maintenance and operating per-
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Sigint; and that NSA should 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.*®

(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.’'

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

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

48)} This condition was attributed to the
pressure of competing requirements, to a community-
wide shortage of “broadly experienced talent,” and to

the fact that Stonehouse was the first installation of
its kind. That it was the first made it particularly

36 UNCLASSIFIED

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:

...7T. The site, given a relatively unskilled cadre of operators
and maintenance personnel, a new system, and an unrponnivs
supply system never fully organized itself. Operational tasking
by NSA, before the Category III test period had even begun,
effectively forced the site to go to day-to-day measures. Training
never achieved its goal; contract and NSA maintenance personnel
were 80 busy keeping the system on the air they gave little
thought to making personnel sufficiently expert to assume very
much of the load. ..

8. In spite of all these events, the system has been operational
and has been effective. But it could have been, and should be,
more effective. . ..

9. ... .Operators generally did not appear to know how to set
up their equipment, comprehend the meaning of information
displays, or even understand the function of the equipment.

10. Opinion of NSA observers was not unanimous that the
present operators could be trained to do their jobs. One opinion
had it that only technical personnel could configure the equip-
ment to meet mission requirements. Considering the total system
knowledge required to patch around ‘deadlined’ equipment and
reconfigure the patch panels, this may be true. . . .

.+ .15. Recommendations:
a. It is recommended that a training program be conducted
at USM—4S to include the following:

(1) Description of orbital elements (keplerian, spherical,
cartesian). e

(2) Description of orbital data (az-el-range, az-el, doppler).

(3) Explanation of vocabulary of orbital mechanics.

(4) Description of how orbits are determined.

(5) Description of data being sent to Stonehouse (prog-
nosticated launch times, look-angle generation
procedures).

(6) Exploration of graphic aids (x-y to az-el conversion
chart, plotting boards, Spadats bulletin).

It is estimated that such a training program would require 10
hours, preferably 2 hours per day. It is suggested that NSA send
a qualified person to USM-4S 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. . ..

¢. In order to fully utilize the above recommended hard-
ware and to increase the site’s capabilities, specific software are
[sic] recommended which would accomplish the following tasks:

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

(2) Generate data matrices for the antenna

programmer. . . .
(3) Accept antenna data. . . .
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{4) Increase programmer fm;:?ﬁo}u. in
d. It is recommended that -ti‘*‘{ﬁllowing software be
providéd for normal housekeeping fﬁndthnr *
«(1) Automatic system checkout . .. Y
*(2) Update operator display =via Nu.le tl‘lbea apd a three
position switch for x-y, u—el BAI).nnd HAD .data
« (3) Frequency bookkeeping. .
*e. It is recommended that computer Pr(tum.a Bg wrlmg
to give Stonehouse capabilities to: " . '.' *
« (1) Input Spadats elementa and output 'p .programmer

tape, earth trace, lighting oond:t:;ms -llletme of, a

*

.
. " .

*

: satellite, and plotter tape s v *

« (2) Input track data and ol.ltput a ta%etmg. dnd datn .
§ statistics. . .

: (3) Input statlon locations a.nd output globn] gr‘chng
. coverage.’ . = % 4

(U) - it was also reported that S-MAC"(,pr-
cial Missile and Astronautics.Center) personnel used

last‘minute telecons to pass® instructions ‘regarding-

system configuration for particular missions. Theq
oftep included equipment which was either not at the'»
site"or was “deadlined.” The NSA observers suggest.ed
thai, as long as personnel at the site were capable of
recOnfiguring available equipmént, the way it was.done
be -left to them. If instructions must be given, the
telécons should take place at least eight hours before
mission activation. .

(U} It was noted on the positive side thiat
experienced NCOs at the site’appeared “knowledgea-

-
LE]

ble, dedicated and capable of performing their duties.”.

Gg¢nerally the Stonehouse syst¢m was producing intel-*,

*
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possibility of opeffating Bank}.read I‘:
NSA civilian perqonnel in g'r&des 11 through 13, nnd

to ascértaining th:e amount of backing which could be
expected from the-DOD. It wds intended to implement
the revised plangon a schedule,which would make it
possible to have'both sites in, operation by mid-1967.
It appears, hml'r_iar:ver, that these proposals did not
receive final approval within Nsx.”

. S . 2

-

*

A redesignated as

-

n
.

portipns of the sy§tem and

taused deferral by DDR&E, on 30 "November 1965, of
fufther efforts hy NSA to prbceed- with a major up-
gradupg. of Bankfead I (a project. which had been
. Thg intetim facility was to
‘contipue ir' juse for the present. A joint study was
started by NSA and USAFSS, however, to determine
alterpate methods of lmprovmg Bankhead I facilities
withil the enstmg palitical limitation§. This included
phased Joutine .replacement‘ of the' more critical
optimum utilization of the

. new operatidns space without J:-.tt.r.a-'.:tmﬁ undue atten-

‘tion.” Politice]l, ¢onditions in =|became less

» fayorable for retention of the, U.S. intércept station

llgence data and meeting most tasking requnements .

despite admmlstratwe, operatjonal, and maintenance
pi_'oblems. :
(W) Completion of Category IIl testing was
fyrther delayed by priority tasking through the re-
mainder of 1965 and the first half of 1966.%°
D) > As further considerations was given to
the steps needed to improve the Bankhead I and II
systems, and to collection requirements and costs,
NSA officials became convinced that it would not be
advantageous to use existing equlpment in the upgrad-
mg process. It was estimated that the maximum
amount which might be saved by retaining usable
equipment at both sites would not exceed $1 million
and that the advantages of new equipment, thoroughly
sintegrated and tested in the- United States before
:ahipment overseas, would in the long run outweigh the
‘temporary savings,’® .
- 659 R6 proposed that a new system, to be
- operated by USAFSS personnel; be procured to replace
*the AN/FSQ-41 atl and that a

| Consideration was also given to the

-

UL

" at |Pr0jqct|:[and Bankhead 1 were

drop'ped from the SS§ program in June 1966.%

('Q)_‘C.)-- NSA and USASA conducted a broad
examination of space—col‘lgctmn reqmrements for the
and measures needed to upgrade space-

colleétion facilities at both

A technical development plan was also
*prepared for .upgrading space collection facilities at
[+ ‘. |(designated Project Anders). A pur-
chase descriptidn was released to Sylvania Electronics
Systema-West ons 11 February 1966 covering both the
Anders equipment, (scheduled for completion and in-
stallation in first quiarter of FY68) and similar equip-
ment for the Jaeger project (see Figure 14).*
(U) & Preliminary acceptance tests on the
Banklead III equipment were completed at the plant
of LTV: Electrosystems, Inc., on 29 January 1966. The
equipment was then dismantled and packed for ship-
ment to and scheduled for delivery at the site
by 11 Apri . Reinstallation, checkout, and final
acceptance tests were to be completed by 18 July
1966, to be followed by USASA Category II tests.*'

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

- (U) By the autumn of 1966, USASA and
NSA were considering formal termination of Stone-
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house (AN/FRR~65v) Category III testing. Most 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 earl.'y

in 1966 identified the need for additional maintenande

billets, and plans were made to fill this need through

the normal CCP cycle. At a meeting in September

1966 in Philadelphia, USAECOM representatives di-

vulged that they had never attempted to fill a supf)ly

pipeline to Stonehouse or any other SSS installatidn,

and that procurement never began until a requisition

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 expe;:ted

that this approach, if followed, would at least dtart

the Stonehouse and other SSS programs on the road

to reliable operations.*’ 5

(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.*’ .

(U) == Some Category III testing was tontin-

ued at the Bankhead I site | |during
the last quarter of 1966. Category III 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 III 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 FYGS8.

(U = Bankhead III'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

38 -CONFIDENTHL

protected by radomes but exposed to salt air. Bank-
head IIl was also plagued by a 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.**
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Stonehouse, Asmara, Ethiopia.
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Completlon -and Certam Lelsonl of Experience (U)

" %
- " . %
» " . :

Accompllshments andZ Culmmu’tlon (U)

U J By 1968 Stonehouse hs.d been tasked :

with many* missions not kndwn in 1962 and new ..

-equipment .had been added odtside the $SS program

to keep up’'with intelligence r_equlremenl:s The system
had made substantial mtelhgence oontnbutmna, de-
spite the_ problems created hy the need tp reconfigure
the systém to cover new targéts .

@« . The Anders -system (AN/FRR-81(V))
was shipped on schedule Er(}m Sylvania’s plant at
Mountuin View, California td|

May 1967. Installation was begun by the tontractor in -
May and was completed on 1'7 June 1967, The system ,
was accepted by the government on 13 September”
1967, following satisfactory Category Il tests. Category
II tests were then started by USASA, and completed
on 15 January 1968. No migjor engineering or opera-
tional problems developed-as the system began full
operation, and met or..exceeded performajice
requirements. L5

(U) e Jaeger’s primary and secondary sys-
tems (AN/FRR-82(V)) suecessfully completed Cate-
gory I testing at Sylvanials plant on 26 May 1967.
Aircraft tracking test results for the |,

were almost three times as accurate as.the contract

‘

(U)-@')"‘ Installation and Category Il testing of
Jaeger was completed on 12 November 1967, and the
system was accepted by the government on 15 Novem-
ber 196‘7 one month ahead of schedule. Catggory III
testmg .was then started by USASA. .
During Category I testing

]

} No significant
.operafional or maintenance problems were reported

! during the remainder of 1967.’

| (U

and the last of the components arrived by 23

NSA and USASA also jointly prepared
an iftegrated technical support purchase description
for application of Jaeger and Anders. It was agreed to
contract with Sylvania (SES-West) for resupply cov-
ering essential unique spare parts, engineering ser-
vices, modifications control, and configuration man-
agement. USASA provided the necessary funds but
the contract was handled through NSA, which nego-
tiated a basic ordering agreement with SES-West, the
syitem developer. It was planned that, beginning with
FY69, USASA would take over completely.’

: Lessons Learned (U)

U)o The office of Special Program Man-
pgement (R6) concluded from its experience with
gystem development under the SSS program that:
. a. Its most basic problem was that of educating and
. counseling the system contractors from the interpre-
- tation of operational requirements through close su-
. pervision of fabrication and testing.

* b. Each of the five systems built under the SSS

» program by three contractors was uniquely designed to

specified. Sylvania thereby earned a $50;000 perform- -

ance incentive payment negotiated in-the contract.
The equipment was then loaded aboard ship at Red-
wood City, California for shipment to

| and arrived at

the site on schedule in July 1967.

meet specific mission reqguirements, located in a com-
pletely different physical, electronic and operational
environment, and had to be completed within such a
short period, ranging from 16 to 28 months, that some
normal procurement and fabrication processes had to
be compressed or eliminated.

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

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

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

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

g The experience with each contract was applied
to thoee which followed, as far as available time and
funds permitted, and resulted in improved operational
characteristics though all problems were not solved.*
(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 Bankheads I and II, but there was
apparently not time enough to benefit from this
experience before other system contracts were let.

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

c. Other early difficulties were attribnted to the
fact that, at the start of the program, contract
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specifications, data items, and guidance were not
systems oriented; that maintenance personnel 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 resupply
procedures failed to meet SSS program operational
requirements.

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

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

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

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

———————e—s
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SSS PROGRAM FISCAL SUMMARY
(IN THOUSANDS)
GOVERNMENT
SYSTEMS IN ORDER FURNISHED SYSTEM MILITARY
OF INSTALLATION | ADD-ONS | EQUIPMENT | CONTRACT | CONSTRUCTION | TOTALS
BANKHEAD II
— - 2
(AN/FSQ-41(V)) $328 $1,01 $1,340
BANKHEAD I
fe o 1
(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 III
(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 $2,727 $26,919 $4,987 $35,521*

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

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

Fiscal Status of SSS Program, April 1968.

Figure 15

(Figure is UNCLASSIFIED.)

GO ENT AT

$2,000,000
1,200,000
220,000
252,000
807,000
$4,479,000
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ARPA
BMEWS
BOB
CCP
CCPC
CoC
DSIF
GMIAC
GMIC
IDA
KYMTR
MCA
NSASAB
o/M
080/0SD
PERT
SCAs
Spacol
Spadats
SSSPB
TTMTR
USAECOM
USIB

Tl-Feb Bl-53-1733

UNCLASSIFIED
——SteRE—

Abbreviations and Acronyms

Advanced Research Projects Agency

Ballistic Missile Early Warning 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 Test Range

U.S. Army Electronics Command

United States Intelligence Board
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