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Wwas opératibnial from 1962-77;
present. ‘A progenitor, GRAB, prece
GRAB and POPPY were ELINT search

d the ! peration at 1360-¢
‘ and technical intelligence collectors, directed
against S6viet air arid ballistic missile defense systems. POPPY Missio was

_ by means of low earth orbit satellites; In 1970,
EOB production and ocean sutveillance to POPPY mission guidance.

nsqis giveri in the History of the Poppy

Satellite System (1978). The format was suggested by topics specified by the DNRQ:
.« program objectives, costs, contractors, mission launch and termination dates,

significant problems and’ anomalies and their mission impacts, significant intelligence

contributions, an ﬂof mission successes and failures, ground stations, .

- - personne), etc. ite 1354, 1 S
The 96'page report was prepared at% aperiodof.
weeks, and it complied with the task, literally. Each topic was addressed in turn,

beginning to end. The report records technology and techniques and their

 evolution. No particular effort was made to make the report lively or readable.

Those significantly involved in conceiving, implementing, and. supporting POPPY
are mentioried only in an appendix, titled "Key Contributors.” - -

~6#B}— In October 1996, Capt (now RAdm) Rand H. Fisher (then the LEO systems

program manger) commissioned the history of issio He

.suggested a chronological, event-driven narrative. . t happens in wo'rld,'

affects design. What is developed, affects operations. Key players should be

.- identified and credited with their contributions as the narrative proceeds. Nor
should the history gloss over pitfalls and false starts that are part of every real

system development.- We should tell about near misses and failures, as well as
successes; disagreements, as well as agreements and compromises; losses and gains.
The objectives were to satisfy the NRO requirement for a history and edify
those who get the chance to read it. The document was to be written for the men

" and women who work in our laboratories, indiistrial facilities, and ground stations
arid who want to know more about roots of systems they make happen and perform

operationally, .
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=678}  While research and writing were underway, the scope changed — as a
consequence of decisions, within the NRO and NSA, to accelerate consideration of
jfication and potential public disclosure. The operational systems
program management office of the LEO SPO, under the late
was tasked by the joint POPPY declassification integrated process
team (IPT) to provide materials, including text, historical references, and artifacts.
Accordingly, greater emphasis was placed on precursors, particularly
GRAB, which had been treated only cursorily in the 1978 POPPY history, and on
identifying dogumen tential interest to historians. - The sto ot:h .
turned into a stery of and predecessors and a supporting historical archive.

~648)— . U. S. Navy/NRO Program C Electronic Intelligence Satellites (1958-1977), a
history of GRAB and POPPY, is provided herewith to support the POPPY -
declassification IPT, The first six chapters — distributed by the LEO SPO.in January
as U.S. Navy Electronic Intelligence Satellites (1958-1962) — have received minor
corrections and. additions resulting from further research. Some additional C
‘paragraphs are now unclassified, consistently with DCI approval, on 30 A ril 1998,
of the SIGINT Committee's request to declassify specific aspects of GRAB for public
disclosure as part of the Naval Research Laboratory's 75th anniversary celebration in
June 1998. . L ' SR ' o
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© .. EXECUDIVEOVERVIEW '

(U) A US. Navy ELINT satellite system became operational in July 1960.and -

was operated until August 1962, The mission. was to obtain information on Soviet

air defénse radars that could not be observed by Air Force and Navy fertet aircraft
flying ELINT missions along accessible borders in Europe.and the western Pacific,

of 1958.- In parallel with éxploratory development by the NRL, the Office of Naval
Intelligerice obtained endbrsements of Project Tattletale from elethents of the "
executive and legislatjvé branches. With positivé recommendations from State,
 Defénse, and CIA, Presidént Eisenhower approved full development on 24 August’ -
- 1959.. By thefi, the project had been placed under a limited distribution security N
; * control system (Canes) with access limited to fewer than two hundred people in the.
. Washington D.C. area. Development and interagency coordination proceeded as the

] " (U) _Thé system ‘was proposed by the Naval Research Labora'to‘ry:in“the spring

GRAB (Galactic Radiation and Background) experiment.

) (U) - After NRL completed development of the GRAB satellite and a network ,
- of overseas ground collection sites, a first launch was approved by Eisenhower on 5
May 1960, just four days after a CIA U-2 aircraft was lost on a reconnaissance mission
over Soviet territory. The GRAB satellite got a free ride into space on 22 June 1960
with Navy's third Transit navigation satellite. GRAB carried two electronic
payloads, the classified ELINT package and instrumentation to measure solar
radiation.’ The SolRad experiment was publicly disclosed in DoD press releases on

" achieve an initial operating capability was
Four more launches were attempted,
one of them successfully on 29 June 1961. Total cost of the program wasi )

()] The Director of Naval Intelligence exercised overall control. Field sites
were operated by elements of the Army, Navy, Air Force, and CIA. Data recorded on
magnetic tape was couriered back to the NRL. Tapes were evaluated, duplicated,.

- and forwarded to the NSA at Army Fort Meade, Maryland, and the Strategic Air
Command at Offut Air Force Base Omaha, Nebraska, for analysis and processing. In
searching the tapes for new and unusual signals, NSA found that the Soviets were
already operating a radar that supported a capability to destroy ballistic missiles. The -

’ AC's processing was o
aimed at building the SIOP (single integrated operations plan), a responsibility of the
Joint Strategic Targeting Staff at Offut AFB. - AR o :
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~{57By _ Shortly after the NRO was officially established as an operating agency of
the DoD, the Navy ELINT satellite project and its multi-agency infrastructure were
assimilated in the NRP as am C (Navy) in July 1962. The GRAB successor,
two-ball POPPY 1/Mission was launched five months later and was followed,
in the next nine years, by six more launches of three or four POPPY satellites at a
time. Starting as an ELINT general search system, the POPPY mission gradually
expanded, as capabilities improved, to encompass: general search, ABM search,
technical intelligence, EOB production, and ocean surveillance.: - :

~57B)—= Growing concern in the U.S. defense establishment about demonstrated.
abilities of Soviet fleets to project military power across seas and oceans, was .
registered iri 1970 by the USIB's designation of ocean surveillance as a national
intelligence objective. Pursuant to a study conducted by the Defense Science Board, -

- POPPY was upgraded by NRO and Navy to become an interim ocean surveillance .

- system. Meanwhile, NRO, Navy, and NSA conducted broader studies to determine

oxoiggf» ' operatic

an optimum system and concluded in 1972 that the POPPY tec

infrastructure,_and operational concept should evolve to

.1
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| Chapterl. ANTECEDENTS -
(8] Ante‘cedént‘s to "s’ﬂfvez;llance from 'spacc.; in the 1950s were well - publicized .

- American and Russian patticipation in an intérnational space program and parallel,

covert U.S. efforts to gait more knowledge of new-Soviet weapons and  defenses.
The Naval Research Laboratory participated in both: endeavors. - I

Vangyard

- (U) " In October 1954, planners of the International Geophysical Year, meeting

in Rome, Italy, adopted an American proposition that artificial satellites could be
placed in orbit above the Earth's atmosphere to observe extra-terrestrial radiation _
and geophysical phenomena. Proposals from the U.S. armed services circulated in
the spring of 1955, and the U.S. National Security. Council consented to the idea of a .
space program with a peacefuil purpose, if it would not intetrupt ballistic missile °
programs — a particular concern of Secretary of Defense Charles E. Wilson. An

advisory panel of eminent scientists was formed by Donald A. Quarles, assistant

secretary of defense for research and development (R&D), to evaluate the several

proposals to achieve earth-circling satellites, In midsummer, the White House and,
Kremlin separately announced intentions to put satellites into orbit during the 18-
month scientific program, to start in two years. International participation, down to

the grass roots level, would be enabled by ‘coordinated efforts to track the small,

manmade objects in outer space, using both radio and optical equipment. The US.

- Department of Defense (DoD) committed technical skills, equipment, and facilities

of the Army, Navy, and Air Force to build, Jaunch, and operate a scientific satellite . .
for the National Academy of Sciences. American universities and government -
laboratories submitted ideas for experiments to the U.S. national committee for the
International Geophysical Year. Those selected were funded by the National Science -
Foundation.. .. - ... . .. o e e

(U). . . The Naval Research Laboratory (NRL) in southwest Washington, D.C.,
was selected by Assistant. Secretary Quarles’ advisory panel in late summer fo
develop the scientific satellite and a passive tracking system. Administrated by the
Department of the Navy (DoN) through the Office of Naval Research, the Navy Lab
had a solid track record, extending back to 1946, in investigating physical ‘
phénomena and properties of the upper atmosphere by means of sounding rockets
that telemetered scientific measurements back to earth,. SecDef Charles Wilson .
formally assigned overall technical responsibility for the National Academy satellite
to the Navy on 9 September 1955. The Air Force would provide a lgunch site and = .

- support from the Patrick Air Force Base ballisti¢ missile test 'center_ at Cape* - -

o ‘ Handle Via B |
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Canaveral, Florida. The Army would build tracking stations and provide -
communication circuits. The Glenn L. Martin Company in Baltimore, Maryland,
won a competed contract to develop a rocket, built to NRL's specification of major
characteristics and required performance. Martin had previously manufactured for
NRL the Viking sounding rocket, first fired in 1949. The Viking would be adapted
as the first stage of a nonmilitary three-stage launch vehicle for scientific Project
Vanguard. NRL's contract with Martin called for six test vehicles and six satellite
launch vehicles, the expectation being that one in six attempts to orbit a satellite -
would succeed. In the same time frame, under a higher DoD priority, Martin
“undertook. de\(elcpmental work as prime contractor for 'the‘ Air Force Titan
intercontinental ballistic missile (ICBM). The first Vanguard test vehicle, a single- ..
stage refurbished Viking, was launched in December 1956. o S

(U) . The Russians were first in space. The Kremlin announced, on 26 August |
1957, successful firing of an ICBM. Sputnik was launched on a modified ICBM from' -
Tyuratam on 4 October carrying a scientific payload that transmitted for 23 days. .On

3 November, Sputnik 2 went into orbit, with a live dog as a passenger, and” =
transmitted for seven days. Plans were announced to begin lunar flights in two . -
years. The space feats boosted Russian national pride and benefited the U.SS.R.

. econontically and politically, while the U.S. debated national prioritiés and_

- capabilities in' the news media and on Capitol Hill in Washington, D.C. .~

. (U) © Vanguard had completed three successful test vehicle firings, and the first
launch of three live stages with a minimal four-pound spherical test payload was -
- - scheduled for December. As backup to Vanguard, ordered by President Eisenhower
. after Sputnik 1's triumph, the new secretary of defense, Neil H. McElroy, approved -
- on 8 November an updated proposal from the U.S. Army Ballistic Missilé' Agency in
Huntsville, Alabama, for two atterripts to orbit a satellite using a modified Jupiter C
intermediate range ballistic missile (IRBM). A 20-pound cylindrical Vanguard' -
‘instrumentation package, designed to measure cosmic radiation and meteoric
impact, was transferred from NRL fo the Jet Propulsion Laboratoty in Pasadena,
- California, for adaptation to a 31-pound, bullet-shaped satellite named ‘Explorer’.

(U) ~ While the US. scientific program was being dugmented in response to.
Sputnik, the responsibility of DoD's director of guided missiles was expanded to .
include military space programs. Military operational requirements for satellites '
were under review by the Armed Forces Policy Council. The council was chaired by |
SecDef Neil McElroy and included the deputy sectetary of defense, service =~~~
secretaries, and service chiefs. Council member Adm Arleigh A. Burke, chief of -
naval operations (CNO), designated RAdm John E. Clark, director of the guided -
missiles division in the office of CNO, to speak for the Navy. Clark stated the .
Navy's operational requirements for reconnaissance/surveillancé (most urgent), - -
navigation, communication, and anti-submarine warfare detection satellites. He®
listed as common to all three services, requirements for a weather satellite, an’
electronic’ countermeasure satellite, and a nuclear armed missile space platform -

- (Nov 57). -~ ‘ . - e
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(U)  Atmidday on the 6th of December; the U.S. failed its first attempt to orbit a_

test payload when the new Vanguard tocket lost thrust, tipped, and exploded _
seconds after liftoff from its launch stand at Cape Canaveral — fo the dismay of * ~

- millions of Americans tuned to live broadcasts. [The damaged 6.4-inch sphere is ori

exhibit at the Smithsonian Air and Space Museum near a full-scalé Vanguard
launch vehicle] .. . 7 ) oo
(U) - Undaunted by the Vanguard failure, NRL distributed 200 copies of an’
updated 121-page secret report of its colléctive vision for' Americé's space program
beyond Vanguard (10 Dec 57). Forty NRL contributors were guided by John P. -
Hager, who directed Project Variguard. Included among military, operational, and:

' scientific satellites were systems designed for radio navigation, nuclear weapons test

reconnaissance, electronic intelligence reconnaissance, communication, geophysics,

- solar physics, interplanetary arid cosmic research, manried flight and biological

experiments, lunar vehicles, and satellite launching vehicles and facilities: The"
rt-showed that most needs could be met by 300-pound satellites launched by an

EOM'for the first stage (either Air Force Thor or Army Jupiter) arid Vanguard

hardware for upper stages. The post-Vanguard program was included as part of

- Navy recommendations, compiled by the Bureau of Ordnance, ‘for the natiofial
- satellite and space vehicle program (24 Dec 57)." A month later, Capt Peter H. Hom, ’
- "NRL's military director, forwarded a copy of the entire report directly to:CNO -

- Arleigh Burke (22 Jan 58). ' B T

U) |  The Army delivered the birth of outer space exploration for the US. by its
launch of Juno, a hastily modified Jupiter C, on 31 Jariuary 1958, carryinig battery- -
powered Explorer into elliptical orbit. Anotialous scieritific data, trarsmitted fo the

' Vanguard Minitrack ‘stations for neatly four months; coritributed to James A. Van
.Allen's later discovery of the Earth' inner radiation belt, which interfered with his
cosmic ray experiment at high altitudes. A sécond Variguard attempt t6 orbita™

minimial payload on 5 February agaif disappointed Aierica, due 1o & eoiitrol system

failure a minute after liftoff.

(U) - Militéry and intelligerice potential of space-based systems quickly gairied

widespread appreciatiofi irvthé DoD. Study efforts becaine projects. SecDef Neil -
McERvy formally established the Advaficed Researclf Projects Agency (ARPA) to

| replace afi ad hoc (guided missiles) grotip and qversée space-related research and: -

developmert within the military. departmients. (7 Feb 58). 'Under Roy W. Johrison,
rectuifed from General Blectris, ARPA wug quickly staffed by civilfains-from the. o
office of the secretaty of defense (Q5D) arid military officers from the” Army, Navy, -
Marine Corps, and Air Force. RAdm John Clark was reassignied from-duty as -~
OpNav's-director of guided inissiles to become ARPA's deputy diréctor. ARPA.
backed a continuation of the’Armiy Explorer project and- futided fidll-scale '
developitient of an Ait Forcé‘advaticed reconnaissdnce system.(Sentry). '

(U)y . . Among the needs for a satellite to stpport naval warfire was an electronic,
countermeasure satellite, an operational requirement that Navy shared with Army

4
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. and Air Force. The avionics division of the Navy Bureau of Ae:onautics, which
answered to ECM-related requirements other than shipborne configurations, -

requested by confidential letter that the NRL establish a new priority B problem: "To

design, develop, and fabricate an Electronic Countermeasures Intercept System,
subminiaturized, lightweight, for supersonic vehicles" (5 Mar 58). The ECM _ - -
intercept system of the future was intended to cover 1000 to 10000 MHz (50 MHz to
50 GHz desired), be compatible with tri-service efforts in ECM and supersonic =
vehicle fields, be installed on either manried or unmanned vehicles, and
automatically retransmit intercepted data to existing naval receiving stations. =
Equipment for evaluation was wanted by 1 January 1959. The new problem would

'supersede a long-standing project to develop wide operi radar intercept systems for . - _

‘naval early warning aircraft (NRL Problem 54R06-17). Qn that same day, 5 March,

‘the Army Explorer team's second satellite failed to atfain orbit when the fourth stage

did not ignite. - -

(UF -~ The Vanguard team's third try with a test payload, on 17 March 1958, wet

according to plan. Solar powered Vanguard 1 was deployed in an elliptical orbit,
transmitted its signal for seven years, and permitted the fitst long term observation
of orbital dynamics, résulting in discovery of the Earth's oblateness and initiation of
mathematical modeling of the Earth's gravitational field. = . = .

Electronic Countermeasures

(U) - . The confidential ECM task from BuAer was intended for (and had been
invited by) NRL's third-echelon countermeasures branch; which developed. - |
equipment for conventional collection platforms to gather intelligence on signals
from threat weapons systems. The hranch had developed systems for use on naval
ships, transportable equipment huts for deployments to friendly military -

installations adjacent to Communist-bloc borders, and ‘miniaturized equipmeniv for -

use on aircraft and submarines. ECM technology advanced by the branch included -

electronic signals intercept, direction finding, jamming, and deception techniques, -

including chaff and-decoys. The countermeasures branch provided equipment,
technical suppart, and technology transfer for various surveillance and = - .
reconnaissance platforms, via the Navy Bureaus of Ships and Aeronautics, the Aig:
Force ECM wing in Biloxi; Mississippi, and the Central Intelligence Agency (CIA).

Intercept equipment developed by the branch included aritennas and receivers,, .
recorders, and amalysis devices:. These equipmenits were often upgraded to exploit

new technology and keep pace with the threat signal environment as it spread into
- higher regions of:the radio frequency spectrum. Several generations of signal
direction finding (DF) equipment had been developed for shore stations, ships, and:

. p— .
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(U)  Howard O. Lorenzen, countermeasures Branch head since 1950, had
arranged after World War H, through wartinte contacts in the British Admiralty; to

‘borrow some captured Geriifan electronic equipment stored at the Admiralty's

Signal and Radar Establistiment in Portsmiotth, England. Two devices were to *
prove especially fruitful: the Wullenwebér goniometer and the Athos system's

crystal video receiver. -

(U) ~  In 1957 at the back end of the Hybla Valley Coast Guard Cominustication
Station in northern Virginia, the branch's DF section had erected a wide-aperture

t

. radio DF anterinia, consisting of a 400-foot diamefet rmcg of broadbarid sleeve *

antennas and an inner vertical reflector screeri. - The German goniometer, located in
a small building in the center of the array, was used to accurately measure bearings
of radio signals transmitted at high frequency (HF) from ships at sea. The =
Waulleriweber technology was the basis for a collaboration between Howard " =~
Lorenzen and the new head of the Naval Security Group, Capt Bernard F. Roeder, a_
line officer with 4 sub-specialty in communications. Navy-funded project
would enable NavSecGrut to intefcept and determine the direction of HF radio -
sig'xl-:' als, then fix'a transmitter's position by correlating bearings repotted from a net

of tatiofis. A very small experimental remote array was béing built about
-a miilé-east of the 400-foot array and would be conriected to equipment in the same -

Waullehweber operatiotis building. [In yeats to come, circularly disposed antenina .

Research engineer Reid D. Mayo-had beén advancing wide-open crystal

" video receiver technology for shipborme and airborne ECM applications since 1949,

based at the outset on the Athos Warning system: Athos had been uséd by lookouts
on German submariries to detect éneniy airborne radar operating at teri-centimeter

" and three-centimeter wavelengths.: The latest advance by Mayo's unif wag the

design of a antefina/ detector, sponsored by BuAer's avionics division for the

‘Navy's two airborne early warning squadrons (NRL Problem 54R06-20). The

antenna would be used with airborne crystal video receivers to search for possible

~new radar signals from Soviet aircraft.

- (U) Sputnik 1 temporarily diverted several members of the DF section, - -
including Reid Mayo, to track its 20 MHz signal and help determine its orbit, using:

both bearing and Doppler measurements generated by the Wullenweber system at
Hybla Valley.. Mayo and his assistant, Vincent S. Rose; shifted in early Detember to

a crash project, sponsored by the BuShips countermeasures branch, t¢ develop a
periscope-mounted spiral antenna, that would be
connected to crystal video receivers for collection of adar -

signals within the periscope's line of sight. - The systems section of Lorenzen's ,
branch developed a similar configuration, with a vertical sleeve monopole antenna,
to cover low to very high communication frequencies (15 KHz to 265 MHz). T
Following integration and testing at Kolmorgen Optical, In¢. in North Hathpton,
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Maine, Kolmorgen's modified L's intercept equipment .- :
were-installed on the to support its Sy,
mid-January deployment to the Reid Mayo and William Edgar (Ed) = -
~ Withrow, also from the DF sectfon, observed the installation, tested the ECM - : . o
system, and participated in sea trials. They did the same, in February and March, for S B

would operate in

a second system on the
the IR

10) e _:Wh.ile Reid Mayd eng\inee'red; the unde-rs.e.a projeét,_ his superi'o'rs' were n
promoting applications of crystal video receiver technology in outer space. Howard

B . .

Lorenzen, countermeasures branch head, and Louis A. Gebhard, superintendent of S
the radio division, had collaborated on a description of an electronic intelligence .
reconnaissance satellite, which was incorporated as a seven-page section in NRL's 10- -
- December report to BuOrd on the post-Vanguard program. The system would be. - . -
- targeted on one radar employed in the Moscow defense complex, which was “out of. . -

range for ground-based sites and conventional airborne platforms,” and utilize "a .-
microwave antenna, a bandpass filter, a crystal detector, a simple video amplifier, a
pulse stretcher circuit, a modulator, a tiny transmitter, and a telemetering antenna” -
(10 Dec 57, section 2.1.3.2)." A four-pound battery would provide about 100-milliwatt

average power for three weeks of intermittently operating a payload weighing about -
27 ounces. Payload characteristics were compatible with the wetful%- : .
The payload. would be )

. y radio command when above Moscow's radia horizon and would '
.telemeter information to existing receiving stations within line of sight. Missions - -

- and payloads would expand as "as the load~carrying capacity increased.” They had o
' discussed the project in detail with cognizarit personnel in the Office of Naval . . '

Intelligence and expected to be ready for launch "within about a year, assuming that S
appropriate prigrities would be assigned.” Since-then, Lorenzen had encouraged .. .
Marion B. Pickett, his counterpart in BuAer's avionigs division (AV-42), to support ~ . .
NRL's explaratory research, resulting in the 5 March priority B ECM problem .
request. - e S St T

§ ™

1F ™

. National ELINT Program : _ ’
(U) - ECM equipiment was designed for tactical warfare and used to support
operational commanders. Howard Lorénzen had been among the pioneers of after-
the-fact analysis of countermeasures intercept data, and, to further this effort, he had.
helped organize an ELINT component of the joint commuinication and electronics * -
committee in 1948 and chaired the ELINT sub-panel during the Kotean War. By '
1955, magnetic drium and magnetic tape recording technology and protocol had -
advanced to a point that electromagnetic signals of interest could be preserved on.
tape and then analyzed elsewhere ini detail after the collection event. Recorders - -
provided- a technical means to support an urgent Air Force need to develop a Soviet - .
radar orderof battle. Accordingly, the National Security Council had directed and S i
the DoD had implemented a loosely coupled national electronic intelligerice” ~ - ‘

+ (ELINT) program under the secretary of the Air Force (SAF) to fund and manage a B
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second tier of signals exploi;ation. SecDef Charles Wilson had assigned

responsibility to the SAF and delegated to him authority to direct and supervise
consolidated processing, analysis, and dissemination of ELINT data and to guide and

~ coordinate ELINT activities of all agencies of the Dol (13 Jul 55), In liis new office as

SAF the following month, Donald Quarles had the responsibility to implement a
national ELINT program. S S .
(U) - Pursuant to national and defense directives, the’Army & Navy Electronic
Evaluation Group, collocated with NavSecGru headquariers in northwest
Washington, D.C., had been redesignated as the National Technical Processing
Center (NTPC). The NTPC was administered by an ELINT coordinating group in
the office of the assistant chief of staff for intelligence USAF (AFCIN-Z), jointly -
staffed by about a hundred personnel from the three military departments and CIA,

‘and commanded by an Air Force lieutenant colonel. The services and CIA's office

of ELINT were represented in AFCIN-Z's ELINT advisory board. U.S. ELINT

~ objectives and general intelligence requirements were prepared by the AFCIN-Z,

submitted by the SAF, and approved by the Joint Chiefs of Staff JCS) as guidance for
signals collection (recording) to operational forces equipped with ECM equipment.
Operational commanders retained unabridged authority over integral ECM
.resources and freedom to, exchange ELINT for mutual support. Recordings were .

" couriered, as expeditiously as possible, to the NTPC. . . -

L (U)A ' NRL's coui}termeésur‘&s branch participated in and supported the national
- ELINT program by serving on technical committees; developing intercept '

' equipment; evaluating data acquired from ECM configurations installed on Navy,

Air Force, and CIA platforms; and technically supporting the NTPC through the
Office of Naval Intelligence. Within the DoN, developmental requirements came

‘. from elements of the office of CNO, sponsorship from material bureaus. In both

cases, cognizance corresponded with the platform: shipborne, airborne, or shore- -
based. Development coordination across platforms and military departments was - .
provided by the Office of Naval Research (ONR) in the Pentagon.

AChapter 1 References

- 1BBJulss SecDef (S) DoD Directive S-3115.2

Subj: National ELINT Program .

Ref: NSCID 17, 16 May 55 - _ , o
Nov 57 RAdm John E. Clark statement to Armed Forces Policy Couricil, summarized in The Navy

in the Space Age, pp. 41-42, dated 15 June 1959 .
10Dec57 - NRL (S/restricted data) Report 5097, Ser 00808/RD (Rev. 2) ‘

Subj: A Satellite and Space Vehicle Program for the Next Steps Beyond the Present’

: : VANGUARD Program (U)
24Dec57  BuOrd (S) letter to CNO, Ser 005029. o ) S
_ Subj: [Navy's recommendations for thé national satellite and space vehicle program]

22 Jan 58 DirNRL (S/restricted data) letter to CNO, 4140-16;JWS:eb, NRL Prob A02-88, Ser: -

00821/RD : : : ]

Subj: "A Satellite and Space Vehicle Program for the Next Steps Beyond the Present
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j (v) The Naval Research Labaratory praposed de‘ve!épment of d satelhte
system that could produce intelligerice on Sobiet gir defense systems *Project -

© . Tattletale wis successfully advanced by the Office of Naval Intellxgence over a nine-

] o month penod through the' DoN mtelligence cdmmunity and DoD -

NRL's Satelhte Propasal -' S ,

‘ (U) - Upon return from temporary a331gned duty to the%

Reid Mayo took leave with his family in Grand Rapids, Michigan, to-visit s
family. " During the return trip, on the night of 28 March 1958, a late season .

+ snowstorm stranded the Mayaos at a Howard Johnson's restaurant on the <
Pennsylvanig Turnpike. While his wife and two children dozed, he began thmkmg
about the work that awaited his return to the NRL. The periscope-mounted

* antenna project would be wrapped up in a couple months. Two aitborne -
L © equipment problems were already on the books. Vanguard 1 had been launched on
© - St Patrick's Day (11 days ago) and was orbiting the Earth 11 times every day. In each
- cycle its altitude went from 400 to 2500 miles and back again.. It was time to begln
thinking of this new platform in earnest.

(U).-  Reid Mayo conceived of takmg the S-band poruon of his submanne BCMr
system to orbital altitude and thereby gaining access to air defense radar i .
Soviet interior. He made preliminary detection-range calculations for the
H:adar on a paper placemat, concluding that intercepts from
emutters at the radio horizon.cou Fd be made at orbital altitudes up to 600 nautical -
_miles. He presented the placemat and S-band concept du'ectly to his branch head in
NRL Building 56 at the first opportunity. AnS§-band receiver assembly, highly '
minitiaturized, could be packaged in a satellite the size of a fully instrumented 20-
inch Vanguard, Here was a way to solve a s1gmﬁcant intelligence problem; Did the
Russians have different air defense equipment in the interior from what ferret L
aircraft saw on the borders? The idea was much more ambitious thanthe .. =~ -
Lorenzen/Gebhard proposal several months ago, far less ambitious than BuAer's. -
. vision, but it could be done in the time frame initially suggested by NRL and
~ stipulated by BuAer. Howard Lorenzen d1verted section head James. H. Trexler from
"+ his project, Moon Bounce, to help elaborate the space collection aspects; ‘electronic
" scxenhst Bruce Wald from HI-'DF fo help on the concept of operauons. .

[E () I LOtenz arranged with BuAer's avionics dxv1s10n for Mayo to suspend
' _ work on the antenna/detector and to concentrite on exploratory”
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. development of electronics under BuAer's request fora w;de-open ECM system for
manned or unmanned vehicles, the initial effort to be centered on S-band. Reid
Mayo hand-carried the completed problem acceptance form to the associate director
- of research for electronics, Allan H. Schooley, for signature. In accepting BuAer's
problem of developing "Intecept Systems, lightweight, Subminiaturized for -
supersoruc velucles," NRL estimated the three-yeat cost at $487.9K (2 May 58)

U . In addmon to financial support from BuAer, ELINT community support -‘

and participation would be needed to operate the system and exploit collected data.

The' coyntermeasures branch prepared a top secret proppsal for an electronic -

-~ intelligence satellite designed to detect and transpond S-band radar signals from a.’

. small satellite in a circular orbit (6 Jun 58). Lorenzen submitted the seven-page
proposal to the Office of Naval Intelligence (ONI), whose responsibilities included

management of the Navy ELINT program and Navy partxcxphuon in the natlonal

ELINT program, -

()] Research ahd exploratory develdopment c0ntinued with the first mcrement’ L
of funds from BuAer. In the meantime, the countermeasures branch completed the

ﬁrst phase of the BCM project for BuSlnps 'Ihe' pe 8
. D23 ﬁ | used Q

subiiiarine installation, NRL's third; kad to be completed by June, followed by
. transmon to mdustry for productmn Versxons (type 8B) (13 Iun 58)

. @)- " On20June 1958, only four months after being formally ¢ estabhshed
ARPA séparately asked NRL to develop a U.S. space surveillance system (weapon
* system 434) that could actively detect and track all space objects deployed by the US.

or other nations. The Navy Lab was selected becausé of its experience ift developmg. .

‘the Minitrack passive satellite tracking system for Vanguard and its successful

" trackifig of Sputnik satellites, using both v}:asswe and active techniques. Sputnik s 20
Mtz signal had been tracked iising the Wullenweber system at H}gla Valley, and

-active tracking had been deménstrated by a joint Army/Navy effort. A contihuous -

‘wave (CW) transmission capabihty of the Army Signal Corps Signals Research’and

Development Laboratory in Fort Monmouth, New Jersey, had been used in =

. conjunction with the NRL's reception capa at the prototype: Vanguard,
Minitrack Tracking Statior, to'skin-track the Spu(mks

NRL proceeded to develop'WS 434 SpaSur, a chain of transmitter sites and receiver

sites, forming a CW electronié ferice above the-southern states, from coast to coast.

[The Naval Spate Surveillance Facility, headquartered at the Naval Weapons '

Laboratory in Dafilgren, Virginia, was formally establishied two years later and was -

assigned responsibility for operatirig the skin-track fence. Using both active and _
passive techniques, NavSpaSur would later play an essential role in producing -
ephemeris for systems that needed fo detemme satellite posmons ptecxsely for. -

_ mission success.] ;
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3 ONT's Staff Study : .o |
J : (U) - RAdm Vernon L. Lowrance, a submariner and deputy director of naval
: .. intelligence for intelligence (DepDNI/Op-92B), ordered 4 staff stady on NRL's:.
' propasal.for an electronic intelligerice satellite. Action fell to the operatiofal -
; . intelligence branch (Op-922YJ, then to the desk of Cdr Earle'G. Hutchisony J#, it .
- intelligence specialist assigned as head of the branch's ELINT section (Op-922Y4) and
- appginted as thie Navy ELINT cdordinatsr. Hutchison served ‘as the Navy member
| ‘of AFCIN's special ELINT advisory board, and ke chaired 2 Navy ELINT progm < .
review board, which guided Navy participation"int the nafional program, incliding
. the NTPC. He also chaired the review board's technical guidanice committee, and he
b invited committes members to kelp with the staff study. ~ . . -

(U)." . While the satellite project was being planried by NRL, Earle Hutchison
had been revising and coordinating instructions that governed the Navy ELINT - -
© program and its mariagement sttucture. His products, two OpNay.inistruetions, had -

- .- recently been signed out by the office of. the ! (30 Jun 58). The updates were-. .
stimulated by high-levet scrutiny of the foreign intelligence community and the
national ELINT program — triggered by thie fact that-the U.S. first leared Sputnik'l

* was inorbit by a Kremlift announcement the day aftér the laiinch from Tyurataim,
. despite Russian disclosure of planned broadcast frequencies.at 36 MHz and 40 MHz -
severaldaysbefore. "~ - - o o LT
) (U) .+ ELINT was undeér revigw by the U.S, Comniunications Intelligence Board,
' which- éstablished objectives and prioritiés. for the foreigi communications . - -
 intelligence (COMINT) program. The National Security Agency (NSA), directed by -
LtGen John A. Sitaford USAF; was respunsible for COMINT and for the - -
. cyptegraphy that protectéd U.S. electromagnetic communications from foreigrt =
" eavesdropping. Unlike ELINT, the cryptologic community was tightly céupled and
- highly structured. GOMINT collection, in response to NSA tabking, teehnical . . -
guidance, and feedback, was performed by NavSecGru and its service counterparts, .
the Army Security Agency (ASA) and Air Force Security Service (AFSS). The s
. service cryptologic agencies also participated int the much smiller national ELINT -
program. ' Although ELINT and COMINT wete integrated at the unit level, they.
diverged upward. Thus; for exdmple, NSG's shore-based and’afloat units looked to -
tw6 authorities; NSA for-COMINT, AFCIN-Z for ELINT. Earle Hutchison's division
head, Capt Charlés M. Bertholf, assistant DNI for production (Op-929), sarved as the -
Navy member of an ELINT task fotce chartéred to look at the relafionship of ELINT
to COMINT. The task force was chaired by CIA's deputy assistant director for -
collection/scientific intelligence, Philip G, Strong. The task force had concluded in -
June that it made sense o unify thie two signal8 disciplines at the top and~ =~
recominengled that NSA's charter be expanded fo encompass ELINT under guidarice”
from an ELINT committes (ELCOM) of a joint intelligerice board. " The instructions .
- crafted by Hutchison delineated the Navy infrastructure for ELINT, largely "+ . -
- indiffererif a8 to whether thé superstricture was captdiried by AFCIN or DirNSA.- - o

Fan

I
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(U) Howard Lorenzeén's first quarterly progtess report on an intercept systém ‘ )
for supersonic vehicles was forwarded by his supervisor, Superintendent Lou . . e
- Gebhard, to BuAer's Marion Pickett:  NRL reported completion of link analyses, = 1
.submission of a related proposal to ON, and completion of “a blockdiagram of a
crystal-video intercept system which is capable of operating unattended" (23 Jul 58). . .r

(U)~  The fn'st Pentagon me_etihg of a wbrking groﬁfi to consider theproposal of
the-Naval Research Laboratory for ar electronic intelligence satellite. occurred on 28 o »

- July 1958. Organizations represented were ONI; ONR, BuAer, NRL, and NSG. .. .. . X
£NI's Earle Hutchison chaired the meeting and sét forth the rules.-Based op an . . . 3
earlier recommendation from NSG's Cdr Frederick W. Hitz, Jr., ‘Tattletale’' would = -
be used as an unclassified title for the top secret project. A tattletale repeats what it .
hears.. Written materials would be confined to a Pentagon reading roomreg uiring *- - )
special clearance for access. NRL's Jim Trexler described the concept, using fivelarge . - =
graphics referenced in the proposal, from ONI's production . - =
division summarized what was known about Soviet air defense systems.. ONR's. -~

-+ Harris B. (Bob) Stone reported on WS 117L — an ‘advanced, multi-mission, space--. - o
.- based reconnaissance project conceived by the RAND-Corporation for the Air Force. L.

- and under development by Lockheed Aircraft — which had: receivéd a good deal of , -
disoussion in newspapers and magazines.as the 'spyin the sky satellite’. Referring . T
to ARPA's progress report of 31 March, Stone pointed out that 117L had been funded - o=

with $233.7M through fiscal year 1959, whereas ONR had available about $100K that

~ might be committed to the NRL effort. - Actions were assigned to review the Lab + - !

" proposal in detail and compare it with Army and Aif Force appreaches. Bob Stone R
agreed to visit two contractors working on WS 117L: Airborne Instrument -~ - -
Laboratory (AIL) in Mineola, New York, and Haller, Raymond, and Brown (HRB) in : .
State College; Pennsylvania. Other members of the group would study the NRL -

© propusal and prepare for a more detailed discussion at the next meeting. PaulJ;,
Martin of th¢ DepDNI's staff wrote the secret minites, for this and subsequent :
meetings.. . T LT el e
()] The working group inet for a second time, gn 6 August. Two mare . . -
organizations participated. '_;he office of the assistant CNO for R&D (Op91),a: -
regular member of the Navy ELINT technical guidance committe¢, was represented

. by Capt Frank G. Marshall, Jr., 4 riaval aviator who was the assistant to the systems - .

-~ planning branch head of Op-91. NTPC was represented for the first time; too, by - .-
- Henry F. DeCourt. Bob:Storie briefed on his visits to'AIL on 1 August and HRB on 4

August. L S AT . o ST

by

AIL's Mark 1 Ferret ELINT system,. . - —.
eed next-January for launch ip August, |
from $8M to $3.5M. Hardware -

.. was initially ‘been deljvered to Loc
~ but AIL's funding had recently been reduced
development was still in the breadboard stage. HRB was the intelligence member of
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SO the 1171 team and had been tasked to develop information for AIL and Lockheed on
b the expected ELINT environmerit for the period 1960-65. Most of this meeting was
"devoted to pros and cons of the two différent concepts for ELINT from space. Bob
Stone.had already made arrangements to visit the West Coast 117L establishments
during the third week of August and would ‘provide more information next

. -

.meeting, -~ .

et

(U) - .. At the NRL, members of the countermeasures branch met with miembers
of the atmospheré and astrophysics division on 14 August,’a Thursday. Lorenzen
asked for support in design, instrumentation, and testing of an ECM satellite, - Johri
T. Méngel, liead of the fadio tracking branch and responsible for Vanguard's .
*. . Minitrack system, proposed a Vanguard liaison man to coordinate and expedite "~
- work’among Vanguaid elements that could be of help. John Hagen, division '
superintendent and Vanguard project director, asked for a day or two to'corisider -
feasibility and agreed to get back to Lorerizen no later than Monday. Hagen 'then .
furniSlied Robert W. Stroup, who was Vanguafd's general coordinator and trouble-
shooter. BT | T

(U) . Representatives of. ONI, ONR, BuAer, NRL, NSG, OpNav R&D, and

NTPC gathered again in'the Pentagon on 21 August. ONR's Bob Stone reported on

‘his trip to California and visits to the Air Force Ballistic Missile Divisionin- =

Inglewood and. Lockheed- Aircraft in Sunnyvale:” WS 117L's cylindrical. platforin
-, - - would measure 5 x 19 feet. The photographic capability was being developed by

) .~ Eastman Kodak; infra-red, Aerojet General; and ground data processing, Philco. .
Batteries would provide 20 to 30 days of life. There would be some emphasis on' -
, biomedical experiments pertaining to matined space flight, and development of a
o -capsule recovery capability would be attempted. * T T

T s

—— PO agiay il

(U) The 117L/Sentry ELINT capability, code word 'Star’, would first be

included on the twentieth Thor-boosted firing in June 196). Tlie scope of 117L awed
many-of the working group participants. Knowing the funding profiles for . -~
Vanguard and WS 1171 and that a single Douglas Thor launch vehicle would take-
$5M, Frank Marshall from ACNO (R&D) was totally skeptical of Howard Lorenzeri's
talk of costing out-the NRL project in ternis of hundreds of thousands of dollars.. -

- His own estimate, based oh the empirical launch success probability of 1-in 6, was |
that it could take as muchras $40M to get oné satellite on orbit a year ahead of
Lockheed's schedule. Was a one-year advance in the time-table for U.S. collection of
Soviet S-band ELINT data worth that much money? Feasibility questions were. -
raised by other members, and Howard Lorenzen accepted Op-91 action items for
NRL to prepare a mission impact assessment of anomaloits, non-circular orbits and -
an explanation for NTPC of methods to fix locations of interceptéed radar signals. -

(U) -~ After discussion, the-working group voted to go forward and settled on an
outline for a coricise writtéi endorsement of NRL's proposal. Membeérs were given
drafting assignments from amiong five areas that would receive comment: . .~
statement of proposal, technical feasibility, operational feas'ipilify,. statement of

: . Handle Via B _i' ¥
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' mtelhgence requn'ement, and, lastly, fiscal conslderahons. 'I'he group met agam on
26 August to review the joint product, compxled and edited by Paul Martm.

(U)°  NSG had 1denhfied three overseas naval ELINT stations suttable for
Tattletale and urged participation by other services and agencies. To house -
receiving equipment, NRL had decided on transportable equipment sheltets, which

could readily be relocated to accommodate various orbital inclinations, changes in . -

the status of host stations, or new targets. Shelters would be manned only durmg
scheduled évents. NTPC had estimated to ONI that a factor of ten to one could be
used as the ratio between analysis time and collection time and that engineering -

feedback on the ELINT payload would be available within a few days after NTPC's

receipt of the first recordings. ONT's basic and technical intelligence branch (Op-
922G), located at the U.S. Naval Observatory (USNO) on Massachusetts Avenue, .
concurred in using the 10:1 ratio to program resources for a joint analysis effort:
BuAer had budgeted for five satellites and ground eqmpment ARPA wou]d be
solicited for launch vehicle funding. .

(U)  As part of the intelligence community overhaul the summer of 1958,
- operational and technical control of national ELINT intercept and processing

" activities were added to the NSA director's charter for cryptography and COMINT hy

the National Security Council's issuance of intelligence directive number 6 (15 Sep
58). Issued the same day, NSCID 1 established the U.S. Intelligence Board (USIB),
. chaired by Allen W. Dulles, long-standing director of central intelligence

Formed of intelligence heads of departments and agencies (CIA, State, Defense, and _

. the three military departments), the USIB would gmde and oversee operatlona of
the foreign intelligence community. .. .

(U) .. The decision tp combine ELINT with COMINT at the natxonal level was -

taken in stride by the naval intelligence community-and would not affect its own

.internal bifurcation of ELINT. Airborne ELINT was collected by early warning (VQ) E

and long range patrol (VP) squadrons, under the auspices of the deputy CNO for air
. warfare (Op-05), whereas the head of NavSecGru, RAdm Bernard Roeder, was
responsible to the deputy CNO for fleet operations and readiness (Op-03) thtough

the head of the naval communications division (Op-30). Aside from compatxbxhty _

in technology and personnel skills, the subordination of cryptology to -
communications served several purposes. NSG enforced. communications security
for' naval communications, many naval SIGINT stations overseas existed as NSG
departments of naval communication stations, and communications was a natural
- entry level for cryptology. Hence, even though the charter for a national ELINT -
program moved from Air Force to NSA, the ‘Navy program would still need an

: ELINT coordinator in ONI. Both legs of the Navy ELINT program ~— ashore/afloat

NSG. and airborne VQ/VP.— would continue to be supported by ONR as the ECM -

development coordmator, by NRL's countermeasures branch ag the developer, and

by Op-922G as the technical intelligence expert. ONI would continue to be.a -
customer of Navy and national programs, collating ELINT with other intelligence
~ for the DoN and for theater and, fleet commanders OpNav and operational
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commﬁders, in turn, collated ONI_':S_inte_Iligence with own force dispositions and
plans to form the compléte picture: - - = .. B

(). The working grotp finished 1ts'business at a sixth ind final three-hour
. meeting in the Pentagon ot+-3 October 1958. NRE subihitted papers ofl impict-of

eHiptical orbits (Sep 58) and mithods of fixing targets, aid thesé were well-received

- by Op-91 and NTPC, séspectively. The group then agreed & proceed with a low-key -

advance of the NRL proposal through.the Navy asi¢h- DoD chains. BtrAer's thoney
was being used in curtent fiscal year 1959, but ARPA funding would be sought for
next fiscal year. “Assumiing favorable review by the ACNO (I)/DN], the propdeal -
would Fist have to be cleared through Frank Marshall's bass, ACNO (R&D) RAdm.
John T. Hayward (Op-91) — then approved by the CNO, the Navy secretariat, and -
ARPA. Marshall cautioned that it would be a hard sell, due to interisive television
and news coverage of contliiiing Vanguard orbital injection failures, the latest-
public-embafrassment just one week ago. Even if the project was approved, White -
House clearance would probably be needed for each launching — reconnaissance -
being an area of great international sensitivity. ‘Despite these niisgi'}l;l;ltis,.the ‘group
refined and firialized the third draft of:its positive endorsement of 's'sevens

. page proposal, which stood o its own metits: Tattletale would perform a sinigle
. function, be simple, provide an early capability, and be relatively inexpensive to

develop. . | : e | A .
(U) . In six formal Pentagon meetings of the working group, totaling 15 hoults; -
fourteen men had participated, three with records of perfect attendance, including
Chairman Hutchison; NRL's Jim Trexler, and the recording secretary from Op-92B, .
Paul Martin. Hutchison submitted the final version of NRL's proposal foran .~ -~
electronic intelligence %atellite, the group eéndorsement, and & one-pdge brief io the

' DNI, RAdm Laurence H. Frost, via DepDNI Vernon Lowrance.  DNI Frost directed

that a formal presentdtion be piépared, suitable for review by Adm Burke, and that'a

. preliminary dry run first be conductéd for eléments of the office of CNO.

Preliminary Desién- _ .

(U) ~ The first increment of funding from BuAer had been received in, May, but
only $20K had been spent in fiscal year 1958, pending approval of Tattletale. Positive
reception by the DNI was enough of a go-ahead to-increase the pace of development. .

.. Lorenzen, Trexler, and Mayo had already reached oral agreement with five other

branches,. three of them iri different scientific areas, for specific Tattletale
development or testing work. Raymond B. Owens, who led the countérmeasures
branch's DF section and was Mayo's immediate supervisor, was an experienced
project manager. Lorenzen assigned to him the task of reporting quarterly progress
to BuAer and managing the schedule and apportionment of funds ta the six
cooperating NRL branches. . ‘ o . -

(U) . Ray Owens immediately formalized i, writing the previous oral . '
agreements; requested Bob Stroup.to be the single point of contact between the
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Vanguard development team and the countermeasures branch; and. solicited formal
problem budget estimates (NRL Form A-1), titled ‘Radio Astronomy Experiment', to
supersede previous oral cost estimates;
consider classified: connection of the countermeasures branch to the radio

astronomy experiment, frequency of the data link, and frequency and coding of the

command link. (They would not be provided anty specifics on the payload.) Owens

then promulgated a tight development schedule, in the form of a confidential

branch memoraridum to the head of the electronics area, copies to John Hagen and
- Bob Stroup, summarizing responsibilities and calling.for a prototype for electrical. E

testing, by 1 January, flight units available for operational use by about 1 April 1959,

(U) " In October, Reid Mayo and Vince Rose refined detection rangg calculations

for several types of Soviet early warning radar and determined data link :
transmission requirements. By the end of the month, they completed preliminary -
payload design. They collaborated on theoretical design of an RF band-pass filter-!
detector and ‘provided technical content for a 16-page contract specification for an’
"omnidirectional microwave transistorized crystal:video radio receiving system ...
suitable for mounting in a 20" metallig sphere® (4 Nov 58). Development of the - .
satellite shell and framework, '
downlink antennas had been allocated to other branches. Ground equipment needs
~were known, and two olive drab electronic equipment vans had ‘been borrowed .
from the Army Signal Corps for evaluation. e AT
) In preparation for the briefing to CNO, Reid Mayo oversaw the technical
information division's (TID) preparation of 30 x 40-inch briefing boards, chiefly

artistic conceptions of the collection architecture and components. Artist Nancy A.

Monacelli rendered a view of a radio receiving hut in a. pastoral setting, door open -.
to reveal the electronic equipment inside. NRL's intemnal rehearsals were @~ . .
previewed by Lorenzen's superiors: Superintendent Lou Gebhard, Associate -
Director Allan Schooley, Director of Research Robert M. Page, and DirNRL Capt
Peter Horn. ‘ ' : .

(U)  Robert Page; who had specialized in development of radar for the Navy -
from 1934 until his promotion'to ditector in 1957, was keenly interested in = - °
Lorenzen's latest project to go after systems in the Soviet heartland and somewhat
disappointed that transmitted pulses would —
other than the spacing between theni. Lorenzen was no stranger to mild criticism
- from Director Page — his fitst assignmient at NRL, as'a new-hire in 1940, had been to
' build receiver amplifiers, which turned out to be too noisy for use in Bob Page's
classified project (called 'RAdio Detection and Ranging’, for which Lorenzen was

not yet then cleared). Capt Horri agreed to furnish the NRL command presenceat

the OpNav meeting. -

(U)  Asthedryrun approached, Lorenzen was anxious about the effect .Bn the -

project of transfer of Vanguard to the National Aeronautics and Space " .
Administration (NASA), which had been formed by law on 1 Oc_:toll‘)er 1958. Since
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then, work had been suspended on satellite development efforts allocated to other
branches. He ‘wrote to Superintendent Gebhard that Tattletale's status was -
uncertain. He wanted réassignmment of that work within NRL, 4 new coordmator
from the cooperating dxvxsxon, and unmedlate commenrement of techmcal haxson

rneetmgs

Navy Review ... = .- 0L C o

(U) The fn'st Tattletale presentatlon, the dry run, was conducted in the
Pentagon on 25 November. .The new DepDNI for intelligence, RAdm Allan L.
Reed, conducted the briefing, supported by Earle Hutchison and Howard Lorenzen.
as briefers. 'Hutchison covered security and Tattletale's fit in the national ELINT

‘program, (In this and subsequent briefings, Lorenzen or his deputy, Jim Trexler, -

briefed the concept of operations and technical aspects. Theoretician Bruice Wald
was usually there for backup, to take notes, and to protect and help carry a bulky

canvas bag filled with briefing boards, Attendance and results were noted on

consultative services record forms by either Lorenzen or Trexler.) The audience of
four dozen included a large QNI contingent, led by DNI Laurence Frost, and

' managers from offices of deputy CNOs — fleet operations and readiness. (Op-03),

logistics (Op-04), air warfare (0p-05), plans.and policy (Op-06) — all but persorinel

N (Op-01) and administration (Op-02). The, bneﬁng was classified top secret and lasted

one hour.” DNI Frost, who had a subspedialty in communjcations, mquu‘ed as to the

- radio frequency used to command the satellite. Addressing Frost as ‘sir', Lorenzen

responded that the DNI had no need to know that information.. After a pause, Frost
ackriowledged that Lorenzen was right and enjoined hiri to rementber that fact in”
subsequent briefings. The briefing team received general concurrence from the
audience with encouragement to proceed as rapidly as possible. [Worth notmg in |

~'regard to OpNav efforts to exploit this, techriology for the Navy, commencing ten.

years later, was the gresence of future CNO 'I'homas H. Moorer, one of two rear -
admirals attendmg om Op-06] & 4 S

). The sameé team. gave the presentauon to duefs of bureaus (Shlps,

Aeronautics, Supplies and ‘Accounts, Yards and Docks, Medicine and Surgery), the
chief of naval material, and staff members on 1 December. Not represented at'the
meeting were Personnel and Ordnance. The Navy bureaus were located at Main -
Navy, a set of World War II teniporary buildings arrayed along Constitution

. Avenue betiween the Liricoln Memorial and 17th Street. The space outlook-'was

improving, due to accomplishment of the first full-ratige firing of Convair's Atlas
ICBM at Vandenberg Air Force Base (AFB) two days before, but the Soviets ‘

. remained far in front and €éveryone in the room expressed interest in moving ahead
. with Tattletale. Absence of the ordnance chief forestalled an early opportunity for °
_an interface with the ARPA—funded 'I'rans1t satelhte project, managed by BuOrd.

) The main event for NRL, ar oppor:mmty to stafe the case for an ECM
satellite directly to the CNO, took place on 8 Décember. Allan Reed and Howard

. Lorenzen bnefed Arlexgh Burke and the senior adrmrals in OpNav, including Adm
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Iames S. Russell (VCNO) and deputy CNOs.” Burke ;udgecf that Tattletale was a very
worthwhile project and volunteered to sign any papers appropriate to give his
endorsement to. ARPA ACNO (R&D) John Hayward recommended to the CNQ
that a pitch be ngen to NASA, too. Reed agreed to follow through on Hayward s

ldea

(U) - . Martin J. Votaw, an RF engineer, had developed electronics con\ponents
for Vanguard's antenna array and spoke the same language as the countermeasures
branch. He elected to remain with NRL rather-than trarisfer to NASA and was
reassigned from Vanguard to the applications research division of the electronics °

area. During the period of uncertainty, Mayo had continued informal discussions'

with Votaw on characteristics of a satellite needed to carry an ECM package and
constraints on the payload. " After being assigned by his division superintendent,
" Claude E. Cleeton, as coordinator of cooperative satellite development efforts

supporting Tattletale, Marty Votaw met with six members of the cotntermeasures

branch on 12 December.’ Lorénzen described the project and interest aroused in

OpNav, the material bureaus; and CNO. Votaw showed a block diagram of the -

satellite assembly and. described the status of components. Progress was better than
"expected.” All agreed that the payload receiver was now the pacing item. Opening™

exp
- bids were scheduled fo begin in three days. To expedite shock and vibration testing, . .
Votaw agreed to prowde a spherical structure in wh1ch the selected c‘ontractor could'

_ mount a prototype receNer

'Intelhgence Commumty Revxew

) " Before seekmg ARPA or NASA sponsorship, DepDNI Reed needed the
mtelllgence community to back the mission. ONI's representative to the USIB's -
critical collection problems committee got Tattletale on the agenda for an 18 = -

Décember meeting at the CIA's administration building in Langley, Virginia. The f

briefing team — Reed, Trexler, Hutchison — addressed 17 people, répresenting

. State, OSD (special operations), JCS, Army, Navy, Air Force, CIA, and NSA.
‘Trexler's techriical portion elicited good questions from the committee chairman, .

Col R. R. Stewart USAF, and from CIA's assistant director for scientific intelligence,

Herbert P, Scoville, Jr., a leading figure i CIA's participation in WS 117L. Also -
present for this briefing was* from NSA, on assignment to OSD's

office of special operations (OSO) ould later facilitate commumcatxon
between ARPA and CIA regardmg pro]e‘ct approval. C. '

(9)] USIB 5 critical collection problems committee was part:cularly mterested
in the potentlal mtelhgence to be derived: .
.o SPECIFIC INTELLIGENCE WHICH
" *TATTLETALE® CAN SUPPLY
INFOFIMATION CONCERNING CHARACTEHISTICS AND LOCATION'
* OF AIR DEFENSE EQUIPMENT . .
2. EVIDENCE OF NEW "S" BAND EQUIPMENT

. INFORMATION CONCERNING LOCATION OF RESEARCH DEVELOP- *

%W
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MENTAND TESTING ACTIVITY :
4.  INFORMATION CONCERNING LOCATION OF ELECTRONIC
" MANUFACTUHING AREAS ' :
_5. INFORMATION CONCERNING AMBIENT ELECTRONlc ATMOSH-'IEHE :
- WITHIN *8* BAND THROUGHOUT ussn . ..

: The recewer 's instaritaneous bandwidth would encompass a poruon of S band used
" by several known types of Soviet.air defenise radar. Anotfier bnefmg board’ deplcted

beam patteérns and intercept gedmetry for two major early warning systems, GAGE
(cosecant-squared) and Tokefi (V-beam). In view: of the purpose of these systems.

* (defense against high altitude bomber penetration), Chairman Stewart requested an-
. immediate brieﬁng for h:s parent organization, AFCIN.

(_U) Next day, a Fnday, Col Stewart escorted RAdxi Reed, Iun Trexler, and Cdr o
Hutchison to Pentagon Room 4A932. The audience would number over a dozen:

since Tattletale had attracted additional interest from CIA and several Air Force

.. components; including guided missiles, advanced technology, and R&D. “Aside
from the festive mood of the Christmas season, the Air Forceofficers-had a new

~ achievement to velebrate. Using an-Atlas Boostet, Vandenberg AFB.had. launched,

thé day before, an 8,800-pound ARPA/Lockheed Agena“uppet stagé, which made an

elliptical, thouglt rapidly decaying orbit.. Carried on the Agena was.a battery- ",
powered recorder"and trarismitter, now playing art American Christrnas greetmg to.
the world. Presenit fot the briefing was BGen Robert E. Greer, whose staff had: - .
erigineered successful Project Score, the first voice méssages from space: Greer - .

 directed the Air Force Office of Guided Missiles, Pentagon counterpart to the

Ballistic Missile Divisiori it Los Angeles. The ARPA/Air Fotce Sentry projéct was
represerited by BGen H. A. Boustiey, director of advanced technology (satellite " -

s systems) uider the deputy chief of staff for developmetit. The senior Air‘ Force

officer present, MGen H. E. Watson (AFCIN), showed great interest in Trexler's one~
hour briefing on Tattletale. Trexler and Hutchison had ready answers for data-
handling questions from George C, Miller, who was in CIA's office of ELINT and-

- participated in AFCIN-Z. MGen Watsort noted that no stabilizatiori of the satellite

was required and concluded that Tattletale s greatest strength was its sunphcxty

"(U) - In the week before Chnstmas 1958; roles and pnorities of NASA and -

ARPA were clarified in the news media. NASA's administrator, THomas Keith .
Glennan, annouriced that NASA's plans for wéather and communication satellites
and for manned platforms should suppott civilian, not military, endeavors: - A few
days later, at a DoD press conferefice, Director Roy Johnsofi anriounced ARPA's new

- Discoverer project, aimed at developing large satellites and launching rockets which. .
might be used for any number of military missions and lead to manned satellites-

and warning systems, starting with a 1300-pound stabilized satellite in polat orbit. _
He informed the reporters and television camera crews that Discoverer; like Sentry',
was a spm-off from WS 117L; that Sentry's position as the Iargest itéin and highest
pnonty in ARPA's $460M budget for 1959 would now be taken by Discovérer; and
that there was not enough money in his budget to 'sustain Seritry on its ongmal ’
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development schedule.. stcoverer, hke Sentry, would include tésts for infrared
detection, recoverables, and bxo—medmal expenments needed to develop a manned '

satellite (23 Dec 28). :

(8)] NRL's Vanguard team was now NASA*s Vanguard dmsmn, Iocated at -
the NRL until new facilities could be found. John Hagen continued as NASA's
Vanguard project director and division chief; no longer as an NRL division
superintendent. Lou Gebhard wrote a confidential letter to Hagen, asking that twq
former NRL engineers be allowed ta.finish five subminiature command receivers
for Tattletale., He had arranged with the comptroller to reassign $15K to complete-”
the work. Supermtendent Gebhard closed with a security precaution: “The ECM

- nature of this project is considered Confidential. Operating frequenmes and coding
systems are conszdered Secret. The unclasmﬁed code name is ‘Tattletale™ (29 Dec

58). -

(U) » Havmg passed ,scrutmy of the USIB committee and the AFCIN X
arrangements were made to brief ARPA in the Pentagon after the holidays.’ The
_briefing was given on 19 January 1959 by Allan Reed and Howard Lorenzen, ~. .

- accompanied by Frank Marshall, representing the ACNO (R&D). Director J ohnson -

was not present: ARPA's deputy. director, RAdm John Clark, Col Dent Lay USAF,;

. and five civilian members voiced appreciation of the project's simplicity.  Clark.” -
suggested to Reed that, instead of relying on a CNO endorsement, he ask JCS to send . :
ARPA 3 letter stating the project's urgency, which would then require ARPA to plan s
a priority program for Tattletale. James O. Spriggs, wha was present'for this .. -
meeting, had served with Lorenzen in NRL's .countermeasures branch during the :
1940s, and he became ARPA's primiary point of contact with NRL for the Tattletale
project.. ARPA's DamelI Sulhvan performed liaison with other ofﬁces and- - -
_agenCleS. .

(U) . Next day, the 20th, Reed and Lorenzen brxefed the Honorable Thomas S.
Gates, Jr secretary of the Navy;, who gave his own approval and urged Reed to
proceed on the course of negotiations with the JCS suggested by ARPA. The under
secretary and the assistant sectetary for, R&D were not present, but their mlhtﬂry

~ aides were there and would brief them based on notes. -[Again worth noting in
regard to future events, was'the presence of the aide to 'SecNav, Capt Noel A, M:
Gayler, renowned as the World War II fighter pilot who was first to be thrice
awarded the Navy Cross. Noel Gayler would become DirNSA in 1969, several = .
months after CNQ Thomas Moorer first saw evidence that satelhte systems could
_identify and track Soviet warships.] :

Uy Followmg through on the suggestlon from DeprrARPA Clark, DepDNI
Reed arranged a.29 January presentation for the JCS intelligence staff (J2). Reed -
introduced Jim Trexler, who briefed the project at a highly technical level." The head
of JCS ]2, MGen Robert A. Breitweiser USAF, closely examined the relationship of
NTPC to-Tattletale. Most of his questions were fielded by Earle Hutchison, backed
“up by Charles Bertholf on points relafed to restructurmg of the nahonal programi -
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. Mayo was evaluatirig two types of UHF ground réceivers. The tape récord
" been selected and was'under test by Donald B, Christman from the branch's signal
-processing section. Mechanical engineer Charles. W. Price was in charge of -~ = ., .
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-, under NSA and ELCOM. The reception was good, and Trexler received suggestiofis
for future missions, chiefly coverage of other tatgets. S

()] While progress was being made on the briefing trail, development

proceeded at the NRL. In Marty Votaw's area, weight was allocated by ounces,
'pawer by milliwatts.” The 20-inch spherical alumiriuni-shell would have an internal
framework very similar to the Vanguard design. The Army laboratory at Fort .

* Monmouth, New Jerséy, was developing 4 24-volt power supply, consisting of

silicon solar cells and nickel-cadmiuri storage batteries, for the mission data -
transmitter. Votaw had nearly completed design of the satellite anténna array for

* transmission and command reception. His second, Edgar L. Dix, had previously .

designed Vanguard's transmitter and was in charge of Tattletale's space-and ground -
transmitters as head of the RF systems section. “A 60-milliwatt tracking transmitter -
was under test, data transmitter under construction; payload timer designed, and -

 command transinitters ordered, -

U . In Ma);o's area, the payload antenna array was designed; a two-inch ~
prototype antenna fabricated, and a payload antenna/receiver production contract
awarded to the lowest bidder, International Telephone & Telegraph @TT). -~ . °

Laboratories in Fort Wayng, Indiana. Paul L. Mast was the ITT project mFxmer
ecorder had

procuring and fitting out equipment shelters. He was the branch's staff engineer, - -
supported all of its projects, and had previously designed the mechanical structures .

~ employed in several generations of Trexler's massive- Moon Bounce antennas: His

design for Tattletale was tailored to its smaller scale and budget. Starting with a

- -plywood model of the instrumented end of a receiving and recérding equipment

shelter erected in his office in Building 56, he developed the equipment layout in " -
coordination with Mayo and tested and refined man-machine interfaces for &ase of
operation. When it came time to similarly configure the interrogation equipment
shelter, Lorenzen assigned Ed Withrow to perform engineerihg liaison between® Dix

. and Price.. Applying the knowledge gained in ‘this assignment, Withirow could then -
conduct the turnover for operational payload interrogation. The conimand and :

receiving antennas would be mounted.on a mast installed on the shelter's roof and
tilted upward at a 15° angle. To the bottom of the mast, protruding several feet into

 the shelter, Charlie Price planned 10 affix the steering wheel of a Mack truck, as part

of a steéring and braking mechanism to enable manual control of antenna azimuth. -

(U) A consequence of thi briefing for JCS J2 was that ONI was steefed to the -

" new USIB ELCOM.  An ONI/NRL/NSG: Tattletale team went to the CIA

headquarters on 5 Febriiary. Lorenzen briefed an ELCOM audience of fifteen,
emphasizing the mission and roles of collection sités and NTPC. - Reed requested
ELCOM's mission endorsement and provided a draft, which was qitickly scanned by

the chairman, Donald A. Borrman, and several committee members, including

s . . ;-
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 CIa’s George Mrller and NSA's Robert E. Drake.’ The ELCOM agreed to take the -
_ matter under advisement and provide a response in two weeks.”

() - Lorenzen and Mayo participated in a revrew of the payload receiver desrgn
. . atJTT Laboratories in Fort Wayne on 9 February. Next morning, upon returning to
* Washington, D.C., they were met at Union Station, united with the briefing boards,
and- driven the few blocks to Caprtol Hill, where the House Committee on Science
and Astronautics was revrewmg Navy space projects. The BuOrd Transit satellite,.
which would provide navigation data to fleet ballistic missile submarines, was the
main item on the agenda. The session pravided an opportunity for them to meet-
* Richard B. Kershner, Transit's architect from Johns Hopkins University's Applied .
Physics Laboratory. ACNO (R&D) John Hayward conducted the Tattletale - .
. presentation. - Lorenzen's charts and briefing of the Tattletale operational concept
evoked great interest and cordial questions. Several committee members.came up
after the presentation to express part:cular enthusmsm for an economical project not

costing ten,s of millions:

(U). - A second meeting w1th the USIB ELCOM was held at the CIA headquarters :

.on19 February Optimism prevailed due to a Vanguard satelhte-launchmg vehidle -
- success two days before. After some discussion of fine points and minor. changes to
the wordmg of ONI's draft, the ELCOM endorsed Tattletale. . Through their -

representatives to the ELCOM, George Mrller and Robert Drake, CIA and NSA were

aboard. ST ) o e

Transrtlnterface o R -

(V) On 9 March the assistant SecNav (matenal), Fred A Bantz forwarded the

Tattletale proposal and endorsements to ARPA for consideration. Howard =~ _ -

Lorenzen and Earle Hutchison revisited ARPA in the. Pentagon on 12 March,

_ meeting with four civilian officials, one of whom, Jim Spriggs, had been present. for.
the 19 January briefing. Lorenzen asked for a launcher. The ARPA representatives

suggested merging the small Tattletale satellite 'with the larger Navy navigational

satellite on a single launch. Lorenzen agreed to mvestrgate the possrblhues with- . -

BuOrd and Applied Physrcs Lab.

(U) Early next day, Lorenzen and. Hutcluson met with two represantahves of
BuOrd at Main Navy. The bureaucrats were in favor of the merger, expecting it

would aid BuOrd's efforts to get additional launch vehicles for Transit (beyond three

already programmed). They arranged a meeting at the Applied Physics Lab in
Howard County, Maryland, for that afternoon, and Lorenzen got Marty Votaw to
accompany him there; APL's Richard Kershner and Theodore Wyatt agreed that

NRL's launch requirements for Tattletale appeared to be compatrble thh Transrt, .

and Lorenzen figured he had his ride into space.

V) The 18-month International Geophysxcal Year had been extended twelve
months, to December 1959, The National Aeronautics and Space Administration -
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" - had been formed to take re’sponsibility for America's nonmilitary space program,
. chiefly Vanguard and Explorer — partly because these highly visible projects did not
receive high priority within the DoD.. NASA had ‘assumed operatiorial ‘control of
the Vanguard scientific mission, tracking system, and launching facility-4t Cape
Canaveral. After a string of four failures to orbit fully instrumented 20-inch~ = .
$phetical Vanguard satellites in 1958, Vanguard 2, launched-17. February 1959, had
measured. reflected earth radiation differences to-map its cloud cover, transinitted
for 18 days, and provided the first rough pictures from space.” From Vianguard 2, -
ONR had derived a weather-forecasting project to record developing cloud ~ -
formations, storm systems, and cloud cover images, -Called TIROS (Television and
InfraRed Observation Satellite), this project, too, had transferred to NASA and was
being supported by the Army Signal Corps. NASA also requested NRL fo propose
-an experiment to continuously monitor the complete spectriim of solar emission ™.

for a period of over a year. |

(U)-  On'16 March, at NASA headquarters on H Street i\ orthivest- -
Washington; D.C., a Tattletile-infortational briefihg was conducted by DepDNI -
Reed for NASA's senior nianagement. Lorenzen's briefing emphasized the -
* . Vanguard technology transfer to Tattletale and was well received. -Admivistrator
" Keith Glennait felt it was a worthwhile project, whidl, becaiisé'of its military - - .
" applications, should be sporisored solely by ARPA. Frahk Matshall, present for the -
‘meeting, could report back to RAdm Hayward (Op-91) that NASAwould be’ - -
l ) ' supportivé-and provide tiicking data but Would niot-furid aniy aspect of Tattletale, - )

() T At its peak, NRL's Vanguard team numbered 180 personnel. Allbuta .. =
couple dozen of them transferred to-NASA and became the nucleus, of the Goddard -
Space Flight Center at Beltsville, Maryland, which becanie operatichal a year later

- and built 4nd operated satellites, After three tvote latinches; one successful, the
Vanguard project was completed in 1959, fot a total cost of $110M. Vanguard lefta
technological legacy that would enrich NASA and DoD space systems for years to
come, particularly in rocketry, lightweight materials, miniaturized circuits, solar -
power, rechargeable batteries, thermal control, payload command, telemetry, and
tracking. ‘Vanguard rocket technology migrated. & NASA's workhorse of. the next °
decade, the'Delta launther, and to the Air Force's Thor Able Stir.. The satellite -

. design evolved ta stiefitific and military applications iri Army and Navy space . -
projects, gradually changing appearance and gfbwing lafger. The Army Explorer
teamn, under Werrther von Braun, achieved fouir successes in nine launch attempts
and would next year become the core of NASA’s George C. Marshall Space Flight_, -

. Center in Hiintsyille, Alabama, where NASA'S lduncherg were developed. The: - -
Infernational Geophysical Yeat had truly launched.thie space age. - e
V) . The same day, after tlie presentation at NASA headquarters, Lorenzen,: .

- Hutchison, and Wald went to the Pentagon for a working meeting hosted by ARPA.
Richard Kershner and Theodore Wyatt from Applied Physics. Lab reported on the . -
launch compatibility of the two projects and technical feasibility of a dual satellite
laurich. BuOrd's representatives concurred. There remained a programmatic
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problem, the need for clear lines for control and fundmg From an orgamzahenai

viewpoint the only thing Transit and Tattletale would have in common was '

. backing from ARPA.” Applied Physics Lab was developing Transit under BuOrd.
The Navy Lab, under ONR, was developing Tattletale with mission sponsorship”

* from ONI, programmatic oversight from ACNO (R&D), and funding from BuAer.

- Jim Spriggs favored funding and managing Tattletale by the ARPA/BuOrd ~ . .
mechanism already in place for Transit: The meeting concluded with the ~ = |

* understanding that ARPA would answer the Navy's request for support of

. Tattletale with specxﬁc proposals as to what the Navy should do to ;om these CL

prq,ects

Orgamzational Chﬁnges )

(U) © Implementing NSCID6 of the previous September, SecDef Neil McElroy |

signed three DoD directives. The first (DoDD $-5100.20) established NSA as a
separately organized agency of DolJ, responsible for COMINT, ELINT, and other

- functional fields assigned by specific national and defense directives (19 Mar 59).. Foi-‘

both COMINT and ELINT domains, DirNSA reported to the SecDef through the
assistanit. to the secretary of-defense (special operations). Subject to supervision of -

. the director of defense research and engineering (DDR&E), DirNSA was empowered .

to conduct research arid engineering to meet the needs of NSA and the departments
and agencies and to coordinate related research, development. test and evaluation
(RDT&E) conducted by others. The directive abolished the NTPC and the Electronic
Intelligence Coordinating Group, whose assigned functions; records, facilities, and
equipment were transferred to the NSA. Personnel moves would be mutually
agreed bétween NSA ‘and the military services. As a ¢onsequence of the diréctive

and LtGen Samford's plan to establish an in-house ELINT organization, plans were -

being made to relocate NTPC to the NSA headquarters at Army Fort George G.
Meade, Maryland. The second and third directives speaﬁed ELINT and COM]NT
defimtlons, policy, and rsponsﬂamues (19 Maf59) o . !

(U) - Inthe hght of NSA's tespons1b1ht1es and authonty for ELINT Tattletales
planners in ONI, NSG, NTPG, and NRL reconsidered data handling, As a
precaution against delay in reconstituting NTPC's capabilities at the NSA, analysis -
and data yeduction would be performed by a task force type of operation with
participation by NRL and NSA. (NTPC). Technical support would be pravided by
ONT's basic and technical intelligence branch (Op-922G). They also perceivéd that
new provisions for oversight of ELINT RDT&E called for project endorsements -
from DDR&E and DirNSA: - Lorenzen briefed Tattletale to Hector Skifter and .

another official from OSD (R&E) on 30 March and, through their arrangements, to a .

~ dozen senivt mandgers frorit OSD and NSA on 10 April — the 14th Tattletale

briefing. 'Among those present at the Pentagon briefing for OSD (R&E) were several
meri who waiild ififluence the futire of Tattletale: Herbert P. York of OSD (R&E), )

Graves B: Erskine; the assistant tor the SecDef for s  operations; Louis W.
Tordella, deputy-director of NSA; and NBSA representative to
0SD's ofﬁce of spec1a1 operahons (OSO). Lorenzen had known and worked on
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- various projects with the DeprrNSA from the time he was Lt Lou Tordella,

serving with NavSecGru during World War I Following this successful meeting,
Lorenzen infotmied Jim Spriggs that NRL needed about $345K to finish two- satelh.tes-

. and associated ground equipment.

Uy - Smce August 1958 the under secretary of the Navy, leliam B Fra_nke
had been leading a board appointed by SecNav Gates to tiglten the DoN
organizational sttucture. The board recommended upgrading the office of ACNO

' (R&D) to a new office of deputy CNO for development and merger of the Biireaus:of

Aeronautics and Ordnance into a single bureau. In this context, with several space
projects underway and others on the drawing boards, CNO Burkeé charged the .

. deputy CNO for air warfare (Op-05), VAdm Robert B. Pirie, with responsibility ; and

authority to direct the Navy astronautics program, except R&D, use of
OpNav's existing organizational structure, - An Op-05 letfer, signed by VCNO James
Russell, appomted Capt Thomas F. Connplly, assistant chiief of BuAer, as senior

~ member of "ari ad hoc.committee t6 recommend policy on the use of space and the’

science of astronautics” (3 Apr 59). The committee of fourteen navalofficers and -

. one marine — from OpNav, the matenal bureaus, the Pacific Missile Range, and

NRL +— convened at Main I\j\a]zg and undertook a survey of uses of space pro]ed:ed ‘
by Army, Navy, Air Force, ARPA, NASA, and industry. Frank Marshall

-represented Op-91 and was junior only to Tom Connolly. NRL's representativé was

Capt Winfred E. Berg, an aeroriautical engineering duty officer (AEDO) who had
overseen Martin's development of Vanguard launch vehicles and the iriterface.
with Patrick Air Force Base and was now NRL's senior program officer for military
application of satellités, including tracking. In this capacity, he oversaw’ SpaSur '
deveIOpment and kept abreast of satellite prolects mcludmg Tattletale K

- (@U) . In the quarterly assessmmt of progress at the NRL, onte year aﬁer Mayo s

initial conception, there appeared to'be 4 charice of beirig ready.in time for Transit's
fitst launchi; Prototype shells were expected ftom NRL's machine shop in two
weeks. Equipment under qualification testifig intluded tracking fransinitters; -
comunand réceivers, and cothnand transmitters. Bréadboards or prototypes were :
on hand for a patch of solat cells, a battery pack, the telemetry systent, data-link
tranismitter, payload timer, and payload receiver. An experifriéntal ground’ :

receiving station had been set up on the roof of Buildirg.56 and successfully used to

- collect and record signals from Vanguard 1 and 2. ACNO (R&D) Hayward requested
- of BuOrd that Tattletale beé included in a 1959 Transit launch and identified '

Lorenzen as the NRL point of contact (20 Apr 1959). BuOrd's resporise was neganve
An attempt to mate thie two satellites, at this late date, would cause Transits
readiness for August launch to slip to December, could cause an additional delay of -
eight to ten months due to the Air Force Ballistic Missile Division's extremely
difficilt schedule for the ballistic missile test center at Cape Canaveral, arid tnight.
incur additional costs to Transit of two to three milliont dollars Any dday in® -
Transit woiild adversely affect Polatis.” Tattletale could go piggyback with the second.

- satellite, scheduled for February—Mardh 1960°(29 Apr 59).
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(U) . °. Before Bqud‘s response arrived at Op-91, aviator and physn:lst John .
‘Hayward had Feceived 4 third star and moved fo his new assignment as'the first -
DCNO for development.(Op-07). His responsibility and authority included R&D: i in
'Navy astronautics. In the same month, RAdm Charles B. Martell reported for duty
to the office of CNO, havmg ‘completed his assignment as commander of cruiser -
division four. Previous to the sea tour, he had been DepDNI under fellow line
officet Laurence Frost for 20 months. In the Pentagon, he was charged to du'ect a .
specml group to plan the merger of BuOrd and BuAer o

N(9)) In May 1959, another change in the orgamzatxonal structure of the office of
CNO grouped communications and cryptology with general planning (Op-90), - -
intelligence (Op-92), and long range objectives (Op-93) — all reporting to VCNO -
Russell (Op-09). The director of the naval communications division (Op-30) was
redesignated as the 'director of naval communications and ACNO for .
communications’ (Op-94). As a consequence, RAdm Roeder's title was changed to

_ 'deputy director of naval' communications for NSG/head of NSG office of CNO'..

94G). The organizational change was unrelated to Tattletale but considered
favorable by NRL's countermeasures branch, since it brought into closer proximity
the two rear admirals most acuvely supportlng the pro]ect: Allan Reed (Op-92B) and _

. Bernard Roeder (0p-94G) o _ T

Pro]ect Approval

(U) AR.PA s two-month rewew of the DoN 's formal. proposal mcluded .
coordination between ‘staff members and their parent offices within OSD and the :
‘military departiments.” Issues surfaced regarding technical feasibility, security, and
risk to two-gther ARPA projects, Transit and Samos (formerly named 'Sentry’). -
ARPA had worked closely enough ¥ with Tattletale and Transit to be comfortable .
with technical and interface questions. Issues regardmg security were linked with
Samos and more difficult to answer. In the year since Howard Lorenzen submitted
the proposal for an electronig intelligence satellite, Tattletale had received a "good
deal of classified exposure, including ONT's staff study, briefings for the Navy dnd -
. intelligence community, minutes of meetings, ] DoN's proposal and the ongomg ~
Navy survey of space and astronautxcs _ ,

-(S-/-B)— None of the wntten matenals explamed how intelligence could be denved
from a simple transponder, whereas the ELINT component of Samos would =

: Duphcahon with Samos and the value
of potennal intelligence from Tattletale were challenged. There were fears, too, that

Ta ld jeo ize Samos.
More mportantly, they-would be forewarned of a US.
capability before the advanced reconnaissance satellites had been launiched. The

' possibility of completely covert detection would be lost, and the Russians might take

steps to thwart or confuse it.
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(U) Instead of resolvmg issues and concerns with. ongmators, which would
have required broader participation than the review thus far, 0SO, ARPA, and ONI
concluded that Tattletale had received wider discussion than was justified fora -
sensitive intelligenice project. Actordin ly, it was agreed that the director of AH’A
would send a memorandum to the under secretary of the Navy expressly = -

" disapproving Tattletale. (This would also take care of concerns thiat the name

'Tattletale® was too suggestive of the system's nature.) The ARPA project would
then go forward under a new security control system, called 'Canes’, access limited
to those wWho had an absolute requirement to know. ARPA agreed to rovide $325K;

o 'augmentmg $375K already provided by BuAer, to enable Transit pickaback launch of -
"two units before Samos would be operauonal In view of questxons raised about

intelligence value and the risk to Samos, higher lével endorsements would be

- sought from the mte.lhgence community, pamcularly the DCI as chmrman of the
- USIB.. , , '

L) On 2 Iune, ]ohn S. Pattor of ARPA and —of 050 bnefed
CIA's Phlhp Strong orn Project Canes, which would replace Tattletale, and solicited -
his support in securing:the DCI's concurrence before requesting presidential "~

- approval.” After being informed that naines of those with a need to know must be

recorded in ARPA, Strong requested and received permission to-clear the assistant
director/scientific intelligence, deputy directors for' plans and intelligence, deputy -

. DCI, and DCL Next afternoon; Philip Strong and AD/SL Herbert Scoville briefed the

proposal to the CIA's deputy director for plans, Richard M. Bissell, Jr., who was iri -
charge of CIA's aerial and satellite reconnaissance programs. DD/P Bissell agreed to
look into implications of Canes for'these programs and advise the DCL_They
decided that ARPA's director should send a written proposal to the DCI via the |
special assistant to the SecDef for special operations.” Next morning, Phxhp Strong
informed ARPA's s John Patton, of the need for a letter. - L

(Uy -~ On8 Jufe, qmd Daniel Sullivah of AKPA dehvered
to Phxlxp Strong a top secret, limited distribution lettér from DifARPA Johnson to-
DCI Dulles, describing Project Canés in some detail and requesting DCI coricurféfice.

K cover letter from Graves Erskine, assistant to the SecDef for' special operatioris and

head of OSO, urged approval because the project significantly could increase critical
intelligente on-Soviet defenses and technological development. Richard Bissell and
Herbert Scoville discusséd the project with Allen Dulles-during the day. Strong -

"delivered the ARPA letter and OSO cover letter to the director in his office that

afternoori. Dulles indicated that, unless ARPA® wanted a formal reply, he would
simply convey verbal approval to Erskine when the USIB convened ¢n thé morrow.

- Following the ek e between Dulles and Erskine at the USIB meeting, Strong

was advised by thiat DCI concurrence with O30's position "had been -
noted by memorandum on the OSO copy of the correspondence, and that no written -
conﬁrmatmn from CIA would be necessary (10 Iun 59).

) - During thé spring ‘of 1959, the workmg committee oh space and :
astronaut:cs, led by BuAer's 'l’om Cbnnolly, grew | to twenty members (half of whom

I
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were Navy captams) and recexved representatxons from mdustnal teams (Convan',

‘Douglas Aircraft, North American Aviation, General Electric, Aerojet General,’

- Boeing Aircraft, Lockheed Aircraft, RCA, United Aircraft, Martin, Goodyear- A1rcraft
Avco; and American Machine and Foundry). They visited the Atlantic Missile .
Range at Cape Canaveral (where they witnessed a Thor IRBM launch) and the Army
Ballistic Missile Center's Redstone Arsenal in.Huntsville, Alabama (where they

. were briefed by Wernher von Braun). - Meetings were held with representatives of
. ARPA, NASA, ONI, CIA, NRL, the Army Guided Missiles and Space Division,

Applied Physics, Laboratory, ONR, and the Air Force Division of Advanced

Technology They solicited advice from a dozen Navy managers {including RAdm -

Thomas Moorer (Op-O6C), who' dxrected naval warfare simulation for the NOJ. .-~

, (U) " The comumittee complled and coordindted a secret, tWO-volumé draft -

report, running to a couple hundred pages, which Tom Connolly signed out 6n 15
June. The report described ongoing Navy pro;ects (including Tattletale), raources,'
and involvement in space projects of other agencies and departments. .-

Reconnaissance from space, which meant imagery, was a major interest.

Discoverer's capsule recovery approach had overtaken Sentry, in terms of ARPA's
priority and funding, due mainly to limitations on data transmission from space.
Sentry, reduced in scope, | had been renamed 'Samos' (a Greek island in the Aegean. -
Sea) by ARPA that s rgrnng (Air Force and Lockheed continued using 'Sentry’ until
* mid-summer.) The Navy panel favored Samos  over Discoverer, due to timeliness
. of data return, and recommended that the Navy support Samos in the areas of  °
sensor development, data read-out and handling, and'data interpretation. In.

_ particular, they sought direct involvement of the Naval Photographic Interpretation .
.Center (NPIC), located at the Washmgton Navy Yard, and establishment of a joint

command to coordinate tri-service paruapauon. It was felt that the Navy's

advanced telemetry techniques (in projects like Vanguard, Transit, Tattletale, -

TIROS, vertical space probes for imagery reconnaissance, and a solar mionitoring . -
satellite) could contribute to determining the optimum compromise between data
complexity and transmission simplicity for Samos. (On the matter of film teadout -

- versus film recovery trade-offs and particular needs of Samos, the ad hoc committee
" had the benefit of counsel from AEDO Capt Ropert C. Truax, a member from BuAer: . -
As a veteran of the Army/Navy Project Orblter team, which lost to Vanguard, Cdr -
Truax had been appointed early in 1956 as first director of the Air Force . v
Reconnaissance Satellite Office in Los Angeles. After his office selected Lackheed as
prime contractor for WS 117L, he had continued on as deputy director under a
newly appointed Air Force colonel through ARPA's fynding of Sentry for
~ operational development. More recently, he served as a technical adviser on .

ARPAs Discoverer pro;ect, supportmg DD/ P Richard Bxssell of CIA)

(U) - CNO Arleigh Burke's mterest in $pace and the Con.noﬂy ‘cominittee’s -
‘work stimulated formation of new OpNav elements to monitor and direct space
efforts for the DoN. DCNO (Air) Robert Pirie established an astronautics operations
division (Op-54), a captain's billet, as program, sponsor for space and responsible for -
formulating space pohcy, plans, and reqmrements 'DCNO (Dev) John Hayward
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assxgned r 1b1hty for Navy astronautics research, development testand
evaluation (lgDT&E) to Op-76, headed by Frank Marshall, and established a space .

and astronautics branch (Op-761), headed by Cdr George Stephen (Steve) Morrison. '
This gave the office of CNO a modest orgamzatxonal structuxe to coordmate and
control space-related ‘activities. , - ‘ '

(U) The first meeting of a Tattletale techmcal 0peratxons group was hosted in

. the Pentagon by Frank Marshall and Steve Morrison in their new assignments in

Op-76. Marshall had just completed his 10-week assignment to the ad hoc > . .
committee on astronautics. TOG participants were DNI Laurence Frost and his
deputy, Allan Reed; Howard Lorenzen arid Reid Mayo frorh NRL; Fred Hitz from
NSG (now Op-94G); I from ONT; Haywood L. (Robbie) Robertson from
ONI's basic and technical intelligence branch; Hank DeCourt, now with NSA; Iohn
J. Conlon fromt NTPC (which would move to NSA in two years or so); and :
from NSA. Assigned roles and responsibilities fit the charters of

. participating, ofganizations. ‘The techinical operations group would meet monthly,

sometimes more often, rotating the meeting place among the membership, which ™"
changed from time to time over the next three decades but always included NRL

NSG, and NSA. - L e - -
(U) ~ Howard f.orenzen leamed at the TOG meetmg that Capt Connolly s report

 on space and astronautics treated Tattletale'as a project under development, whereas .

ARPA had formally killed it to limit knowledge of what was being done. ARPA,

' 0SO, and ONI had placed all further discussion under a unique security control.

system to reduce risk of compromise. Tattletale had been too widely promulgated
and too well recejved to be expunged from the report to the CNQ, but its treatment-
there should begin a fade-out. At the NRL, Capt Winfred Berg, NRL's ~ -
representative to Comolly § dommittee, loanéd Lorenzen his copy of the final .

report for a quick review and comments. Lorenzen toned down teti passages " -

pertaining to Tattletale, representing it as more of an idea than a project under.,.

'development. He suggested deleting twoq figures, one depicting the. satellite shell

and interior, another illustrating the collection architecture.  After coordinating. his -
comments with Berg, Lorenzen submitted them in writing to RAdin Reed and'
provided a copy to Betg, who agreed to follow through on ths modifications (1 ]ul
59). DirNRL Peter Horh and Director Robert Page ordéred that a scientific -
experiment derived from Vanguard be added as a second payload thereby prowdmg
a legmmate, unclassmed cover for the mission.

[

) - Although the ostenslble lulhng of Tattletale and new secunty control

system silenced much of the opposition, .Air Force concerns about the risk to Samos
remained unanswered. Headquarters USAF still had access through its member of
the USIB, MGen James H. Walsh, assistant chief-of staff for intelligence. .
Notwithstanding the unresolved questions, DirARPA Roy Johnson sént to the
secretary of defense a five-page covering brief for Canes,.recommending that he sign

' an attached letter to the presxden’c. The Canes brief summanzed the 9 Maroh DoN
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proposal aid ARPA's planned support, acknowledged quostxons ralsed and .
provnded answers to most of them. . .

(U) -~ With regard to the pnmary issue, Roy Iol'mson s letter conveyed the

'posmons of CIA, OSO, and NSA:
: [The] intelligence community feels that this proposal is a complement to, and not a
substitute for SAMOS bécause of this system's simpler mechanism and different orbit.
" Also, intelligence believes that the information obtained from the interior and isolated
. areas of the USSR by the iis-CANES flights will be of considerable utility in .
appraising the electronic resuls of SAMOS, <. Furthermore, the proposed project offers
. a partial back-up for the SAMOS electronics payload in event that the latter system is
delayed or restricted for technical or other reasons.” (10 Jul 59) .
Johnson discussed the p0351b111ty of Soviet monitoring of the data link and stated. .
the mtelhgence commumty s assessment "that a reasonable risk of exposure is .
warranted, in view of the urgently needed information which the system is
intended to collect." He identified the tentative short title of the unclassified-

smgnhﬁc cover as ‘GREB’ for "Galactic Radxatlon Experiment Background."

(U) -~ The one-page lettér to the président was a proposal by ARPAin |
' con)unctxon with the DoN, for “an interim electronic intelligence capabxhty ‘which
can be accommodated m the Department of Defense’s navigation satellite - -
" development program.” Most of the text Wwas aimed at 0vercormng opposmon on
' behalf of Samos. . )
" The system, tentahvely designated as PIO]ECt CANES, has been coordinated with -
the Director of Central Intelligence, who has expressed his approval. It provides for a- .
collection capabihty it an earlier date than that provided by SENTRY (recently -
redesignated as Project SAMOS). The planning envisiens a completely covert progran,
thus avoiding political repercussions and undue publicity. Further, the system has -
several operational safeguards to reduce interference and to. provide considerable
* flexibility for decision as to its use.
The Department of Defense and the mtelhgence cmmmuuty believe that this .
proposal is a complethent to, and not a substitute for the SAMOS satellite system, and -~

thait it offers art early oppoitunity to'check assumptions relating to the latl:er system at

very low cost.’ Italsow:}lprowdeasxgmﬁcmtmtelﬁgawe input.
The lether,ended with a request for approval."to proceed with the techmcal

-development and planning” and an approval line for the president's slgnature The

new deputy SecDef, former SecNav Thomas Gates, signed and forwarded the letter
on SecDef letterhead to the president on 13 July. ~ -

(uy On the same day, CNO Arleigh Burke released the amended Connolly
study, specxﬁcally mentioning the OpNav organizational additions (Op-54 and Op-
761) and approvmg Hﬁ statement of classxﬁed (secret) Navy pohcy on the use of
~ space: - :
I-hghest: pt:.ont:y w:.chin the Navy astromut:ic program
will be given to immediate development of space veh:.cle systems to
improve fleet capabilities in the fields of ‘reconnaissance, com-
unications, navigutlon. sea-launching and recovery of satellites,-
. and metéorology. Thesé will exploit the potentialities of U.S.
command of the sea and will detemne paramet:ers of enemy

" capabilities. o
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Baszc and supporting astronautics research. w:.ll be

devoted to the ultimate development of an ECH satellite system .
and an anti-satellite weapon system, subject to-the hlgher pr:.orxt:y

of the items in [the] paragraph .. above.
In support of the national space eff.ort, the Navy will

‘ maka’ avazlable itg outstanding capabilities in bio-medicine, -
‘astronomy, and ehavironmental studies to achieve manned space
travel,. advariced space propulsion techniques, astromcmy and space
navigation, and maritime operations which will permit: exploitation
‘of the U.S. strateg:.c command of the sea areas. (13]u159) :

(U) Project Canes — the beginning of "an ECM satellite system — thus
ranked lower in priorities to support naval warfare than "reconnaissance [imagery],
communicatioris, navigation, sea-launchmg and recovery of satellites, and _
meteorology.” Yet only one of these missions - navigation — would achieve

¢ operational status before the ECM satellite.. DCNO (Air) Robert Pirie effected
- distribution of the final report, "The Nav‘y in the Spaée Age," and the. CNO's

acceptance letter (18 Jul 59),
(U)  ARPA's Canes brief and letter fo the pmxdent did not su;fﬁce to gain

" approval from the White House, where the review was coordinated by the

premdents national security adviser, BGen Andrew J. Goodpaster USA. Further
questions were raised regarding some of the issues identified in the brief,
particularly Samos, vulnerability of the data link to intercept (which had not yet
been analyzed), and possible consequences of detection. Those involved were - -
George B. Kistiakowsky, the president’s science adviser and chairman of the.
president's science advisory committee (PSAC); Capt Evan P. Aurand; an awator, _
the president's naval aide; LtCol John S. D. Eisenhower USA; and two members of
PSAC. (Prior to Canes secunty control, ONI had, on 30 April, briefly described the

" classified Navy satellite ini the annual Navy input to OSO for report to the:
“president's board of consultants on foreign intelligerice activities. Subsequerit

annual inputs- contain no mention of the pro;ect nor did the board of consultants
participate in Cana review.). : o

(U) - ARPA and ONI turned to-NRL for an analysxs of the technical part of the

vulnerability problem, and Lorenzen asked Bruce Wald to provide one. Wald
granted that an eneriiy informed of the system s characteristics could find and
exploit the ELINT data link.  On the assumptioti that U.S. ELINT equipment and
techniques equaled the state of the art, his study assigned a life-time probability of

. 0.03 to the event that an unalerted enemy would discover the satellite. transponder -
signal in the course of routine ELINT operations; 0.1, if he was suspicious and

mounted a maximum effort. Weighing against the enemy were a previously

Under these assumption, if the

s
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payload was achvated twice a da the average aggregate transmxssnon time per day
woul be— | .

(U) - Othier questions’ reqmred mputs from DCI Dulles, Graves Erskme (OSO),
- DDR&E Herbert York, and Secretary of State Christian' A. Herter. SecDef McElray
sent a letter to the Pres1dent with a much broader perspechve than the one sxgned by

Gates, as follows.
AUG 18 1959

: ,Dear Mr. Pre‘eideut:

' We have re-examined, in the light of your'wquest:.ons, certein aspects
of the CANES project sponhsored by the Advanced Research PFroject Agency
and recently proposed for development approval by‘ the Depertment of Defense.

First, the members of the U. s Intelln.gence Board, representing CIA,
the State Départment, Defense, and the three military departments, subscribe
with cne exception, to the view that the intelligence t¢ be gained fiom -

‘the project is well worth its relatively modest cost. The CANES device

would transmit sxgna.le from Soviet radars and:other electronic equipment

cperating anywhere in the USSR, whereas now, from either ground-based or "

airborne receivers, only those radars established near the Soviet borders .

can bée heard and identified. . Even though other much more- eomprehenei\'e

programs for electronic intercept from satellites are planned includz.nq

one, the Air Force SAMOS, ‘which is scheduled to begin in 1960, ;the . .

majority of Intelligence Board members feel that this early try is -

. useful to the development of this new field of intelligence collection. -
They consider that CANES does riot duplicate the larger SAMOS project and
will in fact provide additional intelligence. They further feel that the

risk of detection of the project by the USSR.is slight. : L

b
. The opposed view’ of the Air Force is that this pro:ecc is dupl:.cet:we
in coverage to the already programmed SAMOS project; and that this project,

. programmed to.be' lofted in TRANSIT II, is contemporanedus with. SAMOS. -

TRANSIT II is scheduled to be fired in March 1960 and to remain aloft one:

year. SAMOS. vehicles are to start in April 1960. Thus for eleven of its

twelve months' life CANES perellele and duplicates SAMOS. If CANES does

not succeed in TRANSIT II and is lofted by TRANSIT III ic would be ss:heduled

‘ well aftet the beg:.nnlnq of SAMOS.

As to the sc:.ent:.f:.c view of the project, the Defense Direetor of
Research and Engineering cons:.dere that, while the technical advancement
represerited by CANES is not very great and would not warrant the expense
of a separate launching, it is well. worth the much smaller cost of be:.nq

rlncluded as a peckege in an already approved velucle.

The posszbility that the retransmitted e:.gnels from CANES would ba

" detected and identified in the USSR has been examined with particular care.
Detection by electronic. search and intercept of the signals would require
much more. powerful and sensitive equipment than that normally used in
intercept by this country, and even then the chances of hearing the briefly
audible sigrials would be about one in a hundred.- Unusual efforts are.being
made to hold knowledge of the project to'a limited few, particulerly the
transmitting frequency to be employed. Administrative control will be -

- vested exclusively.in ARPA, and all construction, logistics, ‘and operations
in the project can be carried on exclusively within the Navy and within the
Natiohal Security Agency. The Depertment of Defenee cone:Lders, theretore.
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that detection would be extremely unlikeiy

In the event, however, that the device was detected and its gereral
purpose ascertained, the Secretary of State believes that its employment

" would be very unlikely td ‘harm the United States‘ relations with the Soviat
Union. .

t o~

The Secretary of St:ate't;hne recomends thatlthe brogeco be approved
with the proviso that periods during which the device obtains and transmits

" data be subject to approval by the Preszdent: on the recommendatlon of the
. Secretary of State. .

The project is therefore submitted aga:.n for ybur approvel * I should
be glad to answer any. further quest::.ona you mey ha.ve B

w:.th great: respect:, I am R -

" Faithfully yours,
I8/ _Neil McElroy

/8/ D‘E'

‘The. Preside'nt' .

The White House

) . Durmg reconsideration of the proposal in the thte House, Andrew

- Goodpaster received an office memorandum from Dr. Kistiakowsky that moderated

his previous opposition, in the light of more recent information,

" Since our last disoussion of this matger. 1 had a briefing and two con--
versations with knowledgeable peopls.. My present conclusion is that the project
is of no overwhelming value, but may provide useful information, and since

.. Project SAMOS will probably be delayed, this information. will come at an :
opportuneé time. The project colld not be embayrassing under the worst possibie
circumstances, 1.e. some electronic breakdown, until the President issues a .

- specific authorization, which could be postponed until the spring of 1960, When
such authorization is given, the degree.of concelvablé smbarrassment would be very:
slight, about commensurate with the value: of- the Informaﬂon obtalned and ls not
likely to-happen in any case.

‘ . Thé cost of the project apparently wlll be well below ﬁalf & million, |f
~ - the approval is given now, so that no alr transportation of com ts Is involved,
etc. | understand these funds are available, but of course 1 can't be sure that It
will not sprout new offshoots. -
' My presant position s a recoriméndation to approve, but not a strong ona: I do-
not think that fallure to grant &pproval wul ‘hurt our mterests Senously (20 Aug 59) .

~(U) -~ Several addmonal precautmns favored a POSltWe decision on an inferim

space satellite ELINT capability. Presidential authorization would be required.before
launch. Initial testing would be conducted outside the range of Soviet reception
capabilities. . The data link might riever be activated over the S6viet Union and, if .
so, only by White House approVal The systent would irclude a capability to turm -

. off the payload at a moment's notice. Four days later, on a Monday, the premdent

approved Canes. m a merhorandur, to SecDef McElroy

o -gﬁemﬁs ,HandleViaB'
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| MEMORANDL_IM FOR. -
THE SECRETARY OF DHENSE

I hereby approve the project recommended in your
memoranda to me of 13 July and 18 August for inclo- - -
sion of an electronic infelligence devme in each of twWo' -
planned satellite firihgs. : o

This appxoval highlights the need. for a control orgamza
tion within the Defense Departmenit to provide effective -
and unified operational control and coordinatior of thesé and
other satellite devices designed to serve operational pur-
poses. I understand that you are studying this matter and
I1ook forward to consndenng with you a plan for such an
orgamzahon. ’

/ s/ Dw:g,htD Exsenhower

' (U) " Two days later, in very general terms, without mention or allusxon to any
specific satellite or function from space, CNO Arleigh Burke personally cpnveyed
- his thoughts on the commg relevance of space for fleet operatlons to the Navy

senior admn'als
: L1, 'I'he use of. satellites for Naval purposes 'is going
to come about' in a few years; also, the necessity for
' close coordination of thxngs pertam:.ng to Spaca with .
. other Naval. functions will become :mcr-as:mgly unpor--
tant. '
" 2. I think :u: is t;ime for each of the Fleet. cOmanders
- and possibly CINCLANT. and CINCPAC to have a Space Section
in their Staffs whose main function would be to ensure - -
‘that- the commands are fully cognizant of all Space activi-
ties and tlieir influence upon war planning, readiness, :
et cetera. The initial staff sections need not be more -
than one officer but that officer should be very good °
and should be thoroughly briefed before ha takes the
. Job. There should be a system set up so these officers’
. are. kept fnlly comuzam: of the rapxdly cha,nqinq Space

pictyre. (26 _Aug 59) o ) L

(U) ARPA was responsible for progxammatze management of Canes, as an

. integral part of Transit, and.funded BuOrd for two launch attempts. Augmenting
BuAer's sponsorship of the unattended intercept system for supersonic vehicles,
BuOrd formally tasked NRL to develop an ancillary payload for Transit and tasked
Applied Physms Lab to develop the interface. . -

=378y . The Canes security control system 'protecfed contmued development of |
the ELINT satellites and ground network, much of which would be close to

approval o respons1ble officials of ARPA 0SO, or ONL Those mdoctrmated signed

-gﬁem- Handle Via
' Only
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’ aPm)ectCanesAgteenmt conshtutmganoath,whxchwasd&hed andthnessed
* ARPA's Daniiel Sullivan provided Andrew Goodpastér with a list of 50 mdivnduals

uutmllyclea.redfromARPA CIA,OSO NSA,andDoN

ChapterZRefe:ences ,
2May 58 -mmmm»mmu&w&mmmm&s«m
Problem.. of . .

Subj: Asgigrment Request; dcceptaince
Ref: (a) BuAul&A&AV-AZ}ZSarMofSMuISSB

6hn58  NRL Radio Division Countermeasures Branch (TS)

Subj: APmposdfmmEhc&mkhtelhngnﬁdhﬁe(C){uvisedAug 58]

15 jun 58 NRL (C) Report 5155 (E. G. Becks, R. A: Cirpenter, G. W. Kely,Jz. R D. Mayo, V. §.
Rose, and W. E. Withrow)

" Subjr . A Very Wide Band Intercept Equipment (U):

DJmsB | CNO (5) OpNavinst mmmwmomwmmm) ©Op-

03), Ser
ubi U.S. Navy ELINT Program L X
‘ S'E::Fl. (¢ ) Cmv:zntu.s.NavymMCapnbility o C
: (2). 'ﬁmead\ednleforobjechveldmmm
@) OPNAVOrgmlnﬁmfo:mPromCoordnuﬁm
T ) (G)ImdhyBIMCommnldl e : N
0 jun58 CNO(C)OpNavatOSGOlC,!smdbyACNOMM)(Op-DZ) 58029345?92 .
. Subj: E[t;l:TngnmRszoudmdeNTTedmhlG e Committee; -~
~ " establishment of ' : '

23Jul58" 'Dmmwwmssm(m.wm,s«mm U
. Subj MWSMU@MWWIW&;MVM BuAer
. MMAVMMMWEMWWM :

Enck (1) 4wpludmb;earepatmﬂmud8]'ﬁy195$

| "'SepS58  NRL(TS) study report to Op-91 (far Jokhi P. T: Peiirman, operations analysis) -

Subj: BffectofmliphulOrbmond\ePerﬁormmoﬂheNRLRmuimm

4NovS8 - NRL(C) Spﬁhﬂmmwwm«owanwmwww

" Radio SymShabRaquuiﬁulmH
Add: 2DecSAdlendm |

23 Dec58 Wﬂﬁngm?atmmmcmnm:ﬁﬁmpm
Subj: Spy-u\-Sky Pro}actsFmObmxedByNethcovacStuhﬁePhn

29 Dec58 Nn(quummvwmmmmucpk,s«mm

Subj: [Develoymentofﬁvemlmmatmemmndm]

19 Mar59 . SecDef () DoD Directive 5510020
. Subj: 'I‘heNatimmlSecurltyAgency

.19 Mar 59 SecDef(S)DoDmrel:hveS-anS.Z .

19Mar59  SecDef (S) DoD Directive S-3115.4 L.
Subj: Cmumaﬁmlmemsmce(COMIN'n

© 3Apr59 CNO(POUO)I:ttertoCaptIhomnFConnoﬂythhief.BuAerOp—Sﬂ?leSer .
7055P50 :

' : Handle Via B :
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Es‘iabifshmantofdhoé" “téeoh{md oum f andﬂne
S"ﬂ‘ saamfasm:gm Wm P‘M e ofgpsce

CNO (S) letter to mauéréf Op~91(‘:11/orw, Ser 001'821’91' copiés to NRL. om, op»az
Subj ' Combination of TRANSII‘ and TATTLETALE Payloads, investigation of (C)

ChBuOrd (S) letter to CNO (0p—91), Rez-IGP: e, Ser 00932; copxes tb 'NRL, cmx, eNO

(@mm"' ok . .
. Subj Combination of TRANSE MTAWM ngloads imresﬂgahé& of (C)

10Jun 59

1Jul59

"10 Jul 59

4

13Jul59

18Jul59

18 Aug 59
20 Aug 59

24:1\1:‘5.‘3_9.i

26 Aug 59

. S “;E'#J

CIA Dep AD/SI (colléction) ﬂS/’LMbIS) ﬂtexhﬁrahdum far thereto:d. TS 116339
Subj; Projesk CHNES, - 3 o
memwwwmmamMmmmpnm R
Sbk  Ctinpolly Repost on Spase. Mmmm S e
DirARPA ('PS‘/specxalhlndJing e S

. - Boals hmwﬂkmlk&u1nﬂuﬁdmw : a“qf‘>3."
" BEnelk (‘I‘S)PrcjectCANBSAgremnt ‘r'{“.‘:: ~'.'f’y~ e

'ENO (8/U, upon removal of enclogure) km t msg;iﬁuam Lis; Op-oscsm Ser

00
Subj: Report ¢ of Ad Hoc camme of Wﬁw pfbmulgabon and implementation of

(U)- B
Enck:. (S)CNOAdHocComnutteeonAsﬁ‘&iﬂuﬁﬁgeﬁteirépbr{;“Tl’ﬂ’.‘Navymﬁ\eSpace '

Ag‘.‘ﬁwjmm A .

RO (87t tpon remdval of bt etk Ditauticn Lt 390543/&, Ser 001P54

Subj Report of Ad Hoc Committee on Astronautics; distribution

Encl: (S)WOAdmCWMMmmmwmmumﬂm
. Space Age’ of IBJun 1058 . y e

wu'sfspeaammme&umwmm e

Subj: [Submmmngrrqect;mtatapmgv | X

Dr.](xsuakowv, () memarangym to General ‘,G“"“?“t"
A SICSER O
' 3 [Cahe#'ippfovaﬂ uqlw - > -:1?‘ 32 l'..' .

;‘f’mpienapm Adm

CNO (S- Pemonal)nmnorandumfotdpsos Op-06,0

- Wright, Adm Felt, Adin wood, OI’W rex, M 00471-39 — Nov
s LAy OPNAVINST o1l -0/ v Opr0g Mete Q71 — declgpeified
Subj: Usﬂ Ofsaielm& fdr Nival purposes - :
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'(U) ’ An experzment to ‘measure solar radiation was mcorporated as a cover far

the Navy's electronic mtelligence satellite. Army, Navy, Air Forcé, CIA, and NSA '
planined classified mission’ operatwns Eﬁ'arts were coordmated by -means of a-

: multz-agcncy techmcal ‘operations group. -

Galachc Radxahon Bmkground -

(U) ~ While the ARPA/ DoN pro]ect was bexng eonsxdered in the White House, ,
DepDirARPA John Clark directed that innocuous names be used for all intelligence

 satellites; publicly emphasized Discoverer's role in paving the way to manned space.

flight; and directed the A;r Farce Balhst:c stsﬂe Dwxszon tQ rename Sentry as -

-.'Samos Sl . Cs e,

(U) “In collaborahon thh NRL, NSG prepa.red a top secret descnphon of
Pro;ect GRAB (Galactic RAdiation Background), "a.U.S. Navy electronic satellite
experiment,” that revealed nothing about its actual purpose. "The object of this
project is to determine the average galactic radiation background at 1200 angstroms.
By extrapolating the results, a prediction for noise levels at any frequency canbe -
determined” (Aug 59). The project was classified top secret, but the acronym. -

'GRAB' could be used in unclassified correspondence. The paper included a concept

- of operations, identified seven monitoring stations, and specified roles.of

participating organizations;; NRL, NSG, CIA, ASA, AFSS, NSA (NTPC), and BuOrd
(ARPA and ONI were not mentioned.). NSG ‘would "provide headquarters .. .
orgamzatxon for dxrectmg all opexauons" and "du'ectxve services. to all statums

involved." NSG G52, led by Fred Hitz, was responsible for overseemg and .
supporting-all of NSG's ELINT operations and also ran a 10-week training school at

headquarters (zelocated to Pensacola, Rlorida, in 1963) that produced several dozen

new ELINT operators each jear.- G52's four-page paper constituted the charter for -
GRAB qperations management for the next two years. The head of NSG, Bede

Roeder, approved distribution of 15 cop:es: to operahonal elaments. -
(U). Unbeknownst to NSG BuOrd would not be long in the plctm'e Effectlve 1.

. September 1959, BuOrd and BuAer were consolidated to form a new Bureau of

Naval Weapons (BuWeps). Charles Martell had completed- his work and was-
reassigned to Op+07, where,;-as ACNO (Dév)/Op-07B, he functioned ds principal -
executive to the DCNQ (Dev), John Hayward, and was responsible for managing the-
orgamzahon that dxscharged the CNO's duhes relauve to R&D (prevxousiy in 0p-

.‘-chv*n' '
—s&em - Handle Vi YEMAN.
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'91). This mduded assxgmng developmenfal requuements to the N avy bureaus and
monitoring their satisfaction. : _ ,

(U) NRL's riew mﬂxtary dxrectot, Capt Arthux B Krapf, instructed wellc-knawn T
membars of the countarmeas bfanch to stay cleat of any aspect of the project o
visible to tha press or publie.” #itited thateifal wusttnfiiized. Lorenzans .

: comtermeasures branch (radio division) was and would remain organigationally

wante,d :r s,spteug.te tgchmgpes brﬂpch ,ay%lé;:tiona rggeargh‘ diyisian).

tﬁEﬂi‘ ﬁle I
A mclu&ed 4 edﬂ t s ;:f ;ﬁed‘g b&sﬁmﬂeﬁm
_Each bré‘ﬁcﬁ eIc:ped its’ avm‘s"ocabﬁ Wi W {Wp he!dvdbtl "

‘them: -

Bivs Laboratanes had gatten NRL' s approval m Wuuf
June, and, under praject eng neer Paul Meis¢, had delivere ‘flig ht '
reckiEY systéins AHH ' fina] véptat (2 Rep). Co and ¢
deteetors, & detactor bias ba% andﬂde&antphﬁét, ;
an’d"eaﬁsdmed’ nflitvtlh, Bohdighes well mﬁsm d budgets:; Tha -

ohsg‘cf thet Etetlols' W q‘tcsuf-of'abam! rejectim wag -
Transistors wete used for. the vided amplifier, byt~ -
| trans!stot technol e? for RE anip aﬁon had not yet }:een developed, Eortunately;_
calculatigng’shioWed' that th a

Tpofatig it equally

for the farget radars’an iannedorbm’ﬂ 49, 1hce
-s;:ced nic%népofesmfspﬁ ?mv&edﬁniﬁrntoﬁﬁii' fichaf dovera g{ffafany/

| ’w"'iﬁ woyn B ol
pol Wﬁéﬁc sd, sateﬂxté at-HﬁJde wdu,lfhn B %ﬁﬁﬁﬁw bk

i ardy ey .
a I Wildinig -wmcwmaée& e douritermelsures bm'xdvmce Rosg
pésfaninad tﬁ&'lntégtaﬁéﬁ and testof e pagiond sabsystencithin

& powered iest
satellite shell befifee delﬂkz Yoad comporiaits o M'Vouwmdmé
tedw Wraingh irvBift ;ﬁf}?‘m moveliéritsied ot t batween |,
fd!‘sys’hmin ratioraind téstirig, wetd matle undeecawoﬁ L
night. & wiy bednichey wis disconraged (toforestalf -
‘cunoslty and’ qw.s‘ﬁoﬁs MMW mmh&'vx?f{tgf's b eithet beandt ©

T Dl LA B PO Wyl ey 1T et Sl Lt
'(U) mwmuwmmwwmwumugamu
mgmmmgédb}mmwm. itp (X agwnﬂm '
mmwmm&mmn_ vkl - NSG's Fred Hlitl
chairedﬂm'rm Thesxdction peisil rmmuﬂ&muuwaim
aSDO-mﬂacirmdan)rbﬁ. The: Ayl g@a, .
. Ry tbuaw hﬂw - X3

R O L S HR TR TRY
w Wmmmm ﬁewmiwwr o
detect thedutoess efd of &' ““Y Wam A
int tha mnmm. em

rotatiest, tines
agdin ag the satellite descende&

of mtercegt 3 dagen or niore sc&ml '

. I““g 'q«."!]_;..
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. Barth satellite vehicle )

- " (SIGINT) stations afready situated on the

. site technicians would ‘operaté and maintain electronic equipment iristalled in
. GRAB huts to track this downlinks and collect syrithetic transpénded pulses

. whenever the satellite passed overhead with its payload tirnied on. Data tapes and :
collection logs would-be forwarded from remote sites, vid the Armed Forces Courier - -

. Service, to NRL; then checked, dubbed, and courieted to the Naval Security Statiorr. .~ - -
on Nebraska Avenue for analysxs bg the NTPC detachment of NSA's new ELINT ..

e of cg ind signal

' FOV)
progression, geography, and any’ gap in the mtercept duratlon would glve a rough
idea of.: a. signal's source on earth. . ce - L

Uy  The satellite would e controlled by ground oommand A dual -
interrogation/r reoewmg hut, called the GRAB calibration Hut, would be deploye& fo"
"a'naval communication station on the island of Oahu, Hawaii, for initial on-orblt
checkoyt(later repositxoned at the NRL site'in Hybla Valley, Virgirda). An-
interrogation hut, for mission’ operations control, woiild be deployed to a sxte in |
Eurdpe. The Ttarisit profect would provide a ride.inty spave with launth support

* .. from the Air Porcé Ballistit Missile Division. This wus the area of greatest concern.’

. \

~ (The first attemnpt to orbit & Transit satelfite had failed ot 17 Séptember 1989)
Dperahorl and maintenance (O&M) costs.were to be distributed in the budgets of the - -
“project elements, repfesented in the TOG, whdse rdles accorded w:th theu- ruthonal

B 4 ordefensecharters el _ C '.

Hh October traVelxng east'whrd aro’und the world Lal‘enzet\ and Mayd used ‘_ .

ir objéctiv
the comxiand about. the project and plans for fraining ard logisuu suppott, -
establish the command'y ability to handle the it aftd equipment wheh thep: -
. arrived, logate a'matually agreeable site, and detérmifis suitable eleotrical 'pow&
' connections. Security was emphasized, but the raqmremm for signed and -
. witnessed oaths had been wanved by ONI, because of risk ir cartying the cl&Ssxfied
paperwork. Instead, Lorenzen later identified those who received the full GRAB
briefing (16 in all) irt‘a memotaridum reptrf to the TOG (15 Peb 60§. At 'sonte’
stations the unclassified GRES briefofi’ theScientific experiment was given to, _
perSoﬂ!‘tei ‘designated by the officer in conutiand {séven altogethier). - There was o:rl_y
one h1td& in| the site visits - Word of prior agt'eémmt betWeerl NSG's Roéder and
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the actmg commander of the AFSS, ‘MGen John.B Ackerman ha failed to rea
e station in Five officers of the
nea ere prepared only to listen-to the briefing and report details
to regional headquarters& where a decision would be made. Because of
the extreme heat, they suggested equipping the hut with a sun shade above.the roof *
and an air conditioner. Lorenzen promised to follow through on coordination with.
AFSS, and Maya entered in a stenographer’s pad the site layout and power

~ information needed to plan installation. . = ° . o U '

| ) & The TOG reaffirmed that the Air Force site covered cntxcal segments of
passes over the areas of interest and dispatched 4 delegation’ to AFSS headquarters at

Kelly AFB in San Antomo, Texas, where, on 16 December, Lorenzen briefed the neWw

commander, MGen Lewis, and four colonels oh his staff.” (Project security -
agreements were executed.) The presentatxon was well received, particularly -

GRAB's mission aspects, and several issiies were resolved. Aftet the meeting, six .
other officers and one civilian were given the unclassified GREB cover brief.. Nearly
"a month later, on 12 January 1960, Col James S. Novy of AFSS headquarters went to ™

Frankfurt, Germany, and briefed the AFSS European commandet, BGen' Richard P.

Klocko, and a staff colonel.. The cucmt was then complete, and deployment was

- Reahgnment of Mrhtary Space Efforts

(U) ARPA's role in overseemg DoD's space-related R&:D for the past erghteen ,'
* months was diminishing, Each service pursued its own projects — Army .
 communications, meteorology, and mapping; Navy scientific research, space.

. surveillance, navigation, - electromc intelligence, and communications; Air Force }
reconnajssance, early waming, and boosters. — with its own resources (largely

derived from missile programs) and funding from ARPA or NASA. _The CIA | had:

- projects, too, interwoven with Air Foice pro]ects Herbert York of OSD advocated
putting like things in one organizatlon. On 23 September 1959, SecDef Neil McElroy .
had approved:York's plan to reassign responsibilities for space efforts: ARPA would _
be subordinated to the office.of DDR&E, which Herbert York headed, and would: .
‘continue to manage acquisition. of the Agena upper stage for multiple users and_-~

. Discoyerer's public aspects, -The Air Force would be responsible. fox development, -

production, and launching of military space boosters.and for integration of payloads. | .

“as might be developed by it or other services, Air Force would alse.acquire Midas

early warping (infrared) and Samas reconnaissance (eleqtrmuc imagery and. signals)
systems. The Transit and SpaSur projects would transfer to Navy, the Couner .
commurucatxon satelhte to Arniy. - . e

w Once started,; ARPA's descent accelerated. " Before ‘Neil McElroy left office .
in December, decisions had.been made to reassign Agena and Discovezer to the Air.
Force, along with Samos and Midas. These assignments of responsibility for control

of operational space systems development entailed.transfars of funds.. By theé time -

the Hortorable omas Gates changed offices in the Pentagon, from DepSecDef to

—m— HleB
GeceraCHanncs Osly

———
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SecDef 85% of ARPA's $487M budget for fxscal year 1960 had been moved to the Air:

- Force budget.

(U) ‘The Pacxfic Missile Range, headquartered at the Naval Missﬂe Center,
Point Mugu, California, conducted test and évaluation of naval guided missile
weapons systems and provided range support for launch operations at the Naval

Missile Facility Point Arguello and at Vandenberg AFB. 'As a consequence of DoN

consolidation of aeronautics and ordnance in September, respansibility for the range

" was reassigned from BuAer to BuWeps. Tom Connolly, wha had been selected for

promotion to rear admiral, was transferred to BuWeps in December 1959 t6 become
assistant chief for the Pacific Missile Range and astronautics undet the BuWeps. .
assistant chief for program management. His astronautics hat included a prolect

- office for Transit. In this capacity, Connolly stayed abreast of GRAB engmeermg _

development at the NRL

(U) To help cover cost growth, due to rework for the cover expemnent and
expansion of the ground network, Connolly provided Lorenzen with $50K from his
own PMR and astronautics budget and pressured three other organizations - .-
(BuWeps assistant chief for aircraft, ONR, and NRL) to come up with the same -

amount. When RAdm John Clark was reassigned from ARPA to command carrier - -

division 16 the same month, RAdm (select) Connolly became the senior naval

‘ © “officer asmgned full-time to space-related activities, although at BuWeps he was |
‘somewhat in the shadow of RAdm William'F. Raborn, Jr., whose project he -

supported: Rabom, the BuWeps director of special projects for the past four yeafs

~ was charged with developing the submarine-launched fleet ballistic missile; Polaris, - |

derived from the Army Jupiter IRBM but solid-fueled. Transit would provide the - -
navigation data needed to target Polaris.  Raborn had unplemented a totally new -
management tool called 'PERT" (progress evaluation reporting technique), which -

* encompassed all elements of his program management responsibility..

(U) ~ Hidden behmd Translt and GREB, ‘the Navy ELINT satellite and ground
network received relatively liitle exposute. As ARPA scaled down, responsibility- -
for administering the Canes security control system was transferred to ONL The
DNI assumed overall responsibility for security and data dissemination. An initial
task was to consolidate ARPA, OSO, and ONI lists of those who had been cleared, ‘In

mettopolitan Washington; D.C:, fewer than 200 people, distributed .among
departments and agencies, had been administered the Canes oath of secrecy and -
indoctrinated.. Most were senior officials. Of 78 cleared active duty‘military .
personnel 32 were flag officers. Leading figures among those cleared were:
White House: Presxdent Eisenhower, Andrew Goodpnster, George Knstnkowsky, and four
others

* State:. Secretary Herter, Homet Cummings (dnectot of lntelllgaice), and five others

Defense: Secretary Gates, Deputy Secretary James H. Dougias; Jz., Assistant Secretnry Franklin-
B. Lincoln, Graves Erskine (0SO), DepDDR&E John H. Rubel, and 19 others - .

Amy: Gen Lyman L. Iemmtzet (chief of staff), MGa\ ]ohn Wﬂlems (A(SI), and four others

—SECRET— Handle Via B
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Navy: Secretary. l'-‘ranke Under Secretary Bantz, ASN (R&D) James H. Wakelin, Ir CNO
Burke, VCNO Russell, DCNO (Dev) Hayward, and 64 others  *
Air Force: Under Secretary Joseph V., Charyk, LtGen Roscoe C. Wilson (DCS Dev), MGen
 Walsh (ACOS infelligence), and four others . O
. % DCI. Dulles DDCI LtGmC:harlesP Cabell USAF DD/P Bsseﬂ.AD/SIScOvﬂle and 12 '
“others - -
" NSA: Director Samford Deputy Director Tordella Assxstant Direator (Produchon) RAdm
Thiomas R. Kurtz, Jr., and 27 others :

. ARPA: Director Johnson, Deputy Du'ector Clark BGen Aushn W. Betts usAa (Iohnsons
suocessor), and 25 others L . :

" APL:. Richard Kershner and Theodore Wyatt :

GRAB Engmeenng Development

~(U) - The scxentnﬁc mstrumentatlon package was called 'Galactic Radiation .
Energy Balance' experiment — 'GREB', for short — which became the satellite’s .
public name. This gave the visibility and publicity to NRL's Herbert Friedman and
" his associates, whose equipment had previously made brief excursions into space on.
sounding rockets and had been carried, mare recently, by Vanguard and Explorer -~
satellites. GREB would measure solar radiation - of interest to the Navy due to its.”
effect on HF communications propagated via 1onosphenc reflection. Radiation
- measurements would be multiplexed on sub carrier oscillators with health and g
status indicators and telemetered contiriuously on the radio frequency prescribed for
satellites of the International Geophysical Year (108 MHz), thus providing a fracking -
signal for NASA's Minifrack system. (The names 'GRAB’ and 'GREB‘ and their ..~
expansions were often confused, even at the NRL.) Co

(8)) The GRAB satelhte needed redesxgn fo accommodate the sc1ent1fxc :
package. Marty Votaw was the chief design engineer, and he adapted the Vanguard
design to accommodate both payloads. Electronics technician Joseph Y. Yuen .
- provided Dr. Friedman's instrumentation with 12-volt power from the satellite's
main bus. Ed Dix reworked the critical space-to-ground command and telemetry |
interface, including space and ground components. To conserve Dix . . .
incorporated a circuit and motor that
. leng enough, even ‘ _
any swath across the target region. Dix's first assignmenit to electronics engineer . . .
Peter G. Wilhelm, who ]oined Votaw's branch in December, was to test the payload T

timer.

Uy = As pro;ect engineer, Reld Mayo coordmated overall engineering .
development for Lorenzen, and he was directly responsible for the classified GRAB
‘payload and collection equipment.- Looking ahead, he had already received an ITT.
proposal for a follow-on ystem (3 Dec 59).. With advice and ‘support from
several branch engineers, Mayo designed the ground collection conﬁgurahon,

. whxch consisted of two Yag1 antenna arrays mounted on a rotatable mast, two

K3
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converters and ‘general purpose radio receivers (R-390A/ URR), a digital time
generator, a microphone, and a switchable Magnecord PT-6 magrietic tape recorder

TA sample of telemetry and mission data would be stored on quarter-inch tape -
- running at 7.5 inches per second: Collection time would be recoverable from time
. of day.(updated every second) and a one-kilocycle reference tone on another .- .

recorder channel. Before and after a pass, the operator would use the microphone to
voice collé¢etion particulars on the time track. - Charlie Price was in charge of GRAB
equipment layout, ergonomics, installation, and deployment: After ex I-F

with the two vans loaned by the Army, he procured nine hghtweight ehcep-Huts '

- from Craig Systems; Inc., of Lawrence, Massachusetts, with accessories (work

benches, spare parts cabmet exhaiist fans and filtered air inlet, lighting, heater,” .
power hookups, and lifting and tie-down slings). Seven kuts (6.8 x 8.5-fobt, outside) ~
were fitted out for receiving, orie for interrogation, and one larget hut for dual use.
The Army Signal Corps provided, on a one-year loan basis, seven receivers to help
equip the huts. Empty, the collection huts weighed '95¢° ﬂounds 2600 pounds when
outﬁtted with eqmpment martuals spare parts, and too . '

(U) Two-thu-ds of the way through the fisca! yeaf, funds wem runmng out' -
before the work was done. ARPA, now-anélesfent of DDR&E, was difected by BGen

- Austin Betts, who had been the Armijf's Peritaggon spokesmar iti October 1957 for the - -
.. successful effort to backup the Vanguird rocket with a inodified Jupiterand also - .

collaborated. on'the Jupiter-Polaris technology transfer. Nevertheless, the clirate
was not good to solicit ARPA for additional money for the Navy project. In open
testimoriy before the House Committee on Science ahd Astronautics (25 Jan 60), -

' SecDef Thomas Gates reported that transfers of space-related procurements fromi’

ARPA to the Air Force wereé completed, those to the Army and Navy still pending.

Testifying before the sarrie committee next day (26 Jan 60), DDR&E York had stated

that the remairiing systems 'would probably be transférred during the later part of

- this fiscal year, but he had gratuitously belittled both Vanguard and TFrafisit and:

recommended turnover of the Army Ballistic Missile Agericy t6 NASA. “Next year's

" budget for missiles was $2418; for NASA, $802M; for ARPA programs, $215M.

Missiles, the highest ] rionty, included Air Force Atlas and Titari ICBMs, Army -
Jupiter IRBM and kae-Zeus anti-ballistic missile, and Navy Polaris IRBM. On 18

" February, Tom Connolly submitted to, DirARPA Betts the Navy plan for executing
 the Transit program and requeSted 1mmed1ate transfer of 'l"ransxt from ARPA to the

Navy.

3.

W I early March, Reid Mayo estunabed a $175.2K shortfall Transit and
.- GRAB were in uncertdin status, and this was a time to keep a Iow profile. A letter-
was serit to apprise BuWeps of the need for more moriey (11 Mar 60). The team at -

NRL was encouraged b g]news of a Thor Able Star launch at Cape Canaveral on 13
lly gtbited Transit lB The countermeasures branch

completed a 116-page, illustrated instruction manual for the radio receivirig huts

(Apr 60); a 48-page version for the interrogation hut (May' 60) (A manual was not

" needed for the dual hut, which NRL would operate and maintain, first | in Hawaii,

then in Virginia.) ‘GRAB sités were quietly established by Charhe Price’s two-
T _SEG.RE:F_ » Handle Via B
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man mstallatxon crews at selected stahons around the, wOrld in preparatnon fora - o
summer Iaunch The-hut for initial testlng, was. slupped to Oahu. ST

-

.Launch Apploval . ."' . -. L

) In Apnl,an overﬂlght of south central U.S.$ R. by a CIA-sponsored
Lockheed jet-powered, high altitude aircraft (U-2) pravided the U.S. foreign
intelligence community with film that yielded evidence of huge fixed-arra radars

in various stages of construction on the western side of Lake Balkhash, W
” By tl'us time, the Samos schedule had been lengthened
about half a yeat. Writing ta the president on behalf of DCI Dulles, Secretary of State

Herter, and himself, SecDef Gates reported that "technical development of Project
CANES Kas now been completed” (27 Apr 60), He requested approval to launch the
satellite from the Atlantic Missile Range with Transit 2A and test the transmitter .
over Hawaii two weeks after launch. - "Thereafter, if found. to be qperational, we.
futrther propose to activate the transmiitter from timé to time as intelligence
requirements dictate; on a carefully thought-out basis. In no event will the -
. transmitter be activated operationally before Juna 20, 1960." Postponement af

. operatiorts over Sqviet territpry until the fourth week of June ruled out any Ghanee

-

of embarrassment dunng an East-West W eenﬁerence, scheduied to begm 6. 0. :

‘ 'MaymPans . o

(V) ~On the lst of May, four days after the SecDef's request for Canes launch

. approval a U-2 was lost over the Soviet Union duririg a mission to ‘photograph " |

. installatians On5May,dunngtheweekofUS .
insistence that the missing aircr wandered off course while measuring . *
weather conditions, President Eisenhower initialed the SecDef's letter request for

the Canes launch and signed his approval "with proviso that periods of activation
over the-Soviet Union are sub;ect to further approval by the Premdent (5 May 60)

)y 'I'he U.S now had four mtelhgence satellites under Qperatxonal systems

development — Discoverer, Samos, Midas, and Canes (GRAB) — all targeted -

- against, the-Sowet bloc.As yet, none were on-orbit, but Eisenhower’s -
termination of aerial recorinaissance reinforced the foreign intelligence , = "

corminity’s expectations for the satellites. DCI Allen Dulles knew that Canés had -

been developed for little more than the cost of & single U-2, and he observed thatit

was a remarkable coincidence, to haye lost the U-2 and,; in less than two months, :

have in the wings an alternate system. The dramatic sequel to loss of the U-2 - ' |

promoted future US. rehance on satellites as a safe technical means of collection. .,

(9)) On 11 May, Sovxet Prenuer Khrushchev announced that the Arneyicari spy |

‘plane was brought down over central Russia by a 65-foot Spviet Tocket. Westeri
néwsmen were shown large sections of wréckage from-the U-2.. The Parxs suzmmt
collapsed at the opening session when Khrushclhiev refused to attend .
Elsenhower formally apologlzed for the U-2 overﬂlght. The captured encan o

’ o : e e

b
- “—

————




NRO APPROVED FOR RELEASE
13 June 2012

-SECREE | | . Pagess

pllot was put on pubhc trial in Moscow as a spy trained by the U.S A1r Force, paid by
the CIA, and deployed from a secret Air Force{ :

(U) " On 9 May, SecDef Gates had signed a Jetter to SecNav Franke transfernng

to the DoN adrninistrative and technical responsmxlities for Transit; includmg
associated ancillary payloads. On 17 May, ARPA transferred Transif's remaining
$6.6M for the fiscal year to the DoN, whiete it was assigned to BuWeps (20 May 60).

- From this amourit, needed mostly for launch costs, RAdm Connolly was able to

provide NRL with $172K to finish GRAB. NRL's developmient, space and ground,
was completed for a total cost of $1.1M spread over three fiscal years. BuWeps was
assigned program management contro! and responsibility for budgetmg for Transit
and ancillary payioads for fiscal year 1961 and beyond : o

(U) -"As of this transfer, from the perspectnie& of OpNav and the Navy
secretariat, Project GRAB's ﬁt thhm the DoN's management structure was

" normalizéd:

DCNO (Dev)/Op-O? developmental requu-ements and coordmat:on with OsD

BuWeps assistant chief for PMR and astronautics: programmmg and budgetmg. launch’
requirements coordination with Air Force '

o DNI/Op-92: intelligence coordination within Navy and. mtmml program
CNR: development coordination within Navy and across d,epa.ﬂmenta
DirNRL: development, deployment, training, data pxo&ssmg Aupport
HANSG/ 0p-94G direction of operahons pro;ect commumcahom, coordmahon wnth’
and national cryptologm agencies o .

((8)] For safe handhng and a low profile, two fully tested, 42-pound satellites

‘were readied for transport in a private station wagon, which its owner, Ed Dix, -

would drive to Florida, accompanied by Mayo and a muscular escort. The launch
date was approachmg, and spirits were high. Before departing ONI to take - .

‘command of cruiser division 3, RAdm Allan Reed received a farewell by a

delegation from NRL and was presented with a polished aluminum, scaled model .
of the satellite he had advanced through the DoN, intelligence community, OSD

and White House. He would have to hear about its fate, one way or another,
through the news media. There was a change at NSG, too. Capt Lester R. Schulz,a
special duty officer for cryptology, relieved RAdm Roeder as head of NSG that same .

month
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Chapter 4 QBAB 1"
(8)] Artificial earth satellztes proved to be a safe means to gam access to demed

areas.. The potential value of data collected by GRAB 1 was: perceived by .thé U.S.
forezgn intelligetice’ comminity.  Volume and-dénsity overwhelmed existing LS.
analytical capabilities andstimulated development of computer-atded approacher at -

 the NRL; NSA, and Air Forc Sirafegic Ait. Coimand.

'1\

. Collechon

.« Dunng mtegranon and testmg in Vanguard facxlmes at Cape Canaveral
 Votaw's team discovered a cracked solar cell and two open cieuits oti the-

| pnmary satellite.” The payload in the alternate passed testing by Reid ‘Mayo and -

Vince Rose, and the backup. became GRAB'1. On thé garitry at launch pad 17B,
GRAB 1 was affixed to the top of the 36-inch Transit sphere and- readied for launch
by mechanical enginieer Louis T. (Jack) Ratcliffe and engineering technician Roy A. :
Harding. The last steps were to attach four elements of a turnstile antenna array for .
satellite communications and to secure them upnght for launch. After Aerojet ..
General's Able Star launch crew joined two halves of the payload fairing and mated ~

_it to the upper stage, assembly was complete The booster was then fueled and the *

hours of countdown began, . -

L " A Thor Able Star launch vehicle (#283) hfted off from Cape Canaveral at'
1:54 AM., Wednesday, 22 June 1960, and headed south by southeast. The second- -
stage Able Star separated from the Thor boostet off southern Florida, fired for seven:
minutes, coasted over Brazil to hxgher altitude, then fired again for a few secohds. to
circulatize the orbit. Séparated by spring action, the launch payload made a shghtly :
elliptical orbit. Covert Canes/GRAB 1, publicly known as GREB, was ejected from -
Transit during the first orbit, its turnstile antenna deployed; its tracking and

 telemetry signal acquired and recorded.by. NASA's Minitrack stations in’ the
~Americas. The DoD news release of that day stated that a solar radiation '
measurement satellite had been launched with Transit 2A. The piggyback launch of

two satellites was treated as-a space first for the U.S., with Transit, BuWeps, and

. Applied Physics Laboratory receiving most of the pubhcxty In the Washington, D.C. 3
area, Tom Connolly was the senior Navy spokesman to the press-(23 Jun 60). :
- Scientific spokesmen were Richard Kershner from Apphed Physlcs Lab and Herbert

,__Fnedmam from NRL. - . ‘ -

(U) Followmg Transxt 2A's nitial on-orbn operahon ACNU (Dev) Charles
Martell envxsxoned new horizons in sea power" as'a result of "takmg space tdq sea.”
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. Mobility is a prime factor used by the Navy to exercise control of the seas. To be useful
to the Navy, space technology must be able to go to sea. Just as the aircraft was
developed-as a fundamental elemient of sea power, space systems must be designed for
fleet use. Space technology is new and growing rapidly. The Navy has made its first. .
use of two experimental Transit satellites. Many other systems will follow for the
Navy intends to develop fully this new discipline. (1960) : '
He suggested three objectives for naval space technology tactical apphcahons, small .

satelhtes, and rehablhty

(U) Telemetry engmeer }ohn J. Gack) Over, Ir momtored GRA ]
status from telemetry data recorded by NASA's Minitrack station. at

All readings were nominal. ' Without fanfare a five- team soon. -
traveled from Washington, D.C., tq NavCommStaﬂ where the
calibration hut had been shxpped Unpacking; installing, powering, and testing the
electronic equipment took a few days. Crowded inside the 6 x 11-foot hut the .
evening of 5 ]uly, the team acquired the tracking signal on orbit number 199, Ed Dix
activated the mission downlink on the second, breathing-suspended try. (Perhaps -
the first command sequence also took, and the ground receiver may not have been. .. .
tuned just right 1o detect the response.). The pass was manually tracked in azimuith, -
' receivers manually tuned to compensate for Doppler shift of the radio frequency

and polanzatlon changes of the very low power signals, and recorded

(U) After just a few mmutes of collection, Dix reset the ELINT payload lest it
'get away still transmitting. The team members — Howard Lorenzen, Reid Mayo, Ed
Dix, Ed Withrow, and Vince Rose — were the first to hear a medley of radar signals - .
detectable by a wide-open receiver in outer space. Different tones and their -
penodrcxty were produced by the intercepted radars’ PRFs, beamwidths, and ‘
scanning patterns. (That same day, by coincidence, the USIB issued a national
requirement for satellite SIGINT collection — prompted by U-2 pictures of the: arrays
at Lake Balkhash and expected capabilities of Samos (5 Jul 60).). In two nights, 15 - .
passes were plotted, successfully interrogated ance or twice; and recorded on quarher L
“inch tape for evaluation back at the NRL. Encased in a 20-inch sphere with six’ - -
panels-of sofar cells; GRAB 1 was now ready to search fOr Soviet §-band radar signals

- with enough power for nuhtary apphcahonsx :

(U). Fred Hitz at the NSG headquarters supervrsed GRAB operatlons -
managernent for the TOG. - Each proposed mission was designated by orbit number
and planned in terms of geographic coverage, targets, and the duration of collecuon
enabled by sites covering different, overlappmg segments of the pass. For GRAB's ' -
340 x 570-mile orbit at 66.7° mchnatlon, compos1te penods of vimbxlxty ranged from

21 to 43 nunutes

-(S;‘B)- : D . l\’laval Secunty GrOu Actlvxty
(NSGA) een selected as the GRAB mterrogation slte
Key attributes were its proximity to the region of iriterest, continuous .

. communication channels with NSG headquarters, and safe distance from the border =
thhH‘Ihe radio control hut was known locally as the 'triggering hut

t -
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Due

to heightefied White House concern abiout operational sécunty, as a consequerice. of
the U-2 shoot-down, the GRAB payload would not be interrogated: o consécutive
days, Thus, even if the Soviets
detected the short 138.06 MHz command transmission from or
intermittent ELINT data transmissions at 138.57 MHz, subsequent detect:ons would

o not reveal a peqodlcxty suggeshve of collecnon front’ space

(U) For phase I of collection (engmeenng-evaluahon), one NRL
representative had been dispatched t6 each receiving site. Host station’ techmcxans

. were shown how to operate and maintain the GRAB equipnient, interpret -

ire the telemetry si , ttack passes, and collect data In

schedules from NSG, ac
enicountered -too’ much

' electromagnehc interferénce ftom a local Air Fofce éarly wiérning fadar and had to
- be relocated eastward to NavCommSta -wheﬁe it was tianned by NSG.

Lorenzen, Mayo, Rose; and Withrow traveled fiom Hawalii to. the mterrogaﬁon site
in The payload would be interrogated on passes bound northeast or
southeast for collection over- Mission operations begati on 9 July.- Data

o collected was much denser than the Hawaii passes, more a cacophony than a

riiedley:. Field assesstrient ~ termed 'forward atea analysis' «-was limited to
counting how many bursts cold be distinguished aurally during each minute of -
downlfnk reCeptxon (a dxfﬁcult task for NRL's meXPerlenced field represen‘tatxves)

(U) . When ARPA Was ehmlrtated ﬁ:om the Transit management structure
effective 9 May, a protocol for falfilling the 5 May White House requiremetit'for - - . .
presidential authorizatidn to, activale Canes over the Soviet Utiion had nof yet been

~ established, Whereas the satellité was moving at four iniles per second, a top secret,

Iimited distribution schedule for colléction phase I'took two weeks to triave] the four
miles from NSG headquarters ot Nebraska Avenue to the White House on_
Penisylvania Avenue. Op-76's-space program branch head, Capt Steve Morrison,:
worked the high-fevel interfaces. By.the time chop chains at O8O, CIA, State; and -
Defense had rendered the schedule into a firm suitable for the eyes of the preéldent,
the- first phase of collection, 9-21: July, was altiost’ over. SecDef Gates, with the .

-,

* concurretice of CIA and Sectefary of State Herter, sent a letter to President "

Eisenhower, reportiitg successful testifig in Hawaii and requesting perlmssnon to -
“trigger Project CANES on 12-13 passes over the Sovief Union during the course of a
two- ta four-weeks period of time" (20-Jul 60). President Eisenhower initialed h:s

* approval on 25 July. On 28 July, Andrew Goodpaster added & qualification that

phone-check with:State, CIA, and himself must be made befote each turn-om.: By -
then, NRL's field team had retutned from overseas and tapes and logs for eléven .
missions over the Soviet Union were en routé via courier- to the NRL. The =
intended tasking interface, which followed the protocol established for U-2

. missions, was implemeénted for colléction phase IT, which tommienced in August.
- . Schedules prepared by NSG and submitted by Steve Morrison to the White House

specnﬁed mission number (Ol‘blt), inferrogation tiime, end of collection, and momtor
stations Perhaps NRL's Iumpmg of the gun for phase I went unnohced in the
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;thte House, for the SecDef's quarterly status report on mlhbary space pro;ects
(Drscoyerer, Samos, Midas; Transit, Courier, and SpaSur) was sent to the president
at the secret level (no specxal handhng reqmred), hence made no mentxon of Canes

(18 Aug 60).

(V) " The summer of 1960 marked a post-Vanguard high for nussx[e and space-
related activities under the purview of CNO Arleigh Burke and DCNO (Dev) John
Hayward. Communication Moon Relay had been inaugurated befween. -
Washmgton, D.C. and Hawaii, enabling transmission of messages and. facsmule

- images four to eight hours per day. NavSpaSur was operating continuously,
‘observing all earth satellites, and issuing orbital predictions from its control center
at Dahlgren, Virginia, ,Transrt and GRAB/GREB satellites were operatmg .

- successfylly on orbit. The nuclear ballistic misgile submaring U.S.5. George |
Washington launched twe Polaris missiles from the ocean depths on 20 July 1960,
just three and one-half years after program start. : , C

: Engmeenn& Bvaluahon '

w - Do.n Chnstman and Ehzabeth E Wald from the countermeasure branch‘
signal processing section evaluated the tapes from Hawaii,  Audio cutput of the tape
from the first collection, three and one-half minutes was fed into a Sanborn _
chart recorder.
.PRFs were measured and bursts associated by means of NRL s audro-
frequency spectrograph filter with graphical ouitn e Teats : :
sensitive paper (Jan 58).

The yield' was somewhat higher on other {apes sarpled. Starting early
August, packages from the SIGINT stations began arriving at the NRL. When sotne
. of the tapes.were screened aurally, members of the signal processing section were

d pressed to exploit the G 3 usingearphones ngeta '
better understandmg of denslty and dxfferences among sites, charts were produced.
that showed burst counts per minuite as passes pro from west to east:’ Thé
numbers carne from the forward area arnalysis of missxons int | "The -

densi d\artsshowedadramatie-dropasthesatelhbe and -
*Wasseveralﬂmes moredensethanHawau . R

(U)  GRAB 1 operated nearly three months, through 20 September and faxled
during phase III, to respond ta repeated interrogations from the [ site and .
‘Hybla- Valley starting 28 September. Cause of the failure could not be detertined..

Only 22 ELINT missions had been successfully execued, but these proved enough to
. accomplish the objective: The Army Signal Corps granted NRL's request to. - - .
permanently retam the seven R-390A’ receivers for future missions. -

(U) " Seven reels. of tape were exarmned in more detail, to evaluate the payload

and colléction performarce of individual sites, Among signals recognized were
Sovxet ‘early’ wammg, herght-ﬁndmg, and shipborne types Unreccgr\lzed mgnals
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" included several with fixed beams and low PRF rates, several others with high PRP

Preliminary results were appraised at the NRL by Hank DeCourt, deputy chief of -’
NSA's advanced signals analysis division (COSA-5); Robert D. Misner, who headed
the countermeasure branch's signal processing section; and Bill Howe, now with the

Naval Seientlﬁc and Techmcal Intelhgende Center (NavSTIC, formerly ONI's basic
e bra } ‘They 1 .' ' .
were clearly dishngmshable and xmght be -

exploited to determine locations. The big surprise was the amount of data.

Attempting to explain it, they concluded that the instantaneous detection

bandwidth might be wider than‘advertised and that either the poiver of Seviet .

emitters was greater than previously known or the collection sensitivity was Iugher
than thought possible: They did not yet grasp that the volume s:mply reﬂected the

'magrutude of the Soviet air defense: system
() Continued evaluahon and dlalogue among saentlsts and engmeers at the a

NRL confirmed that the payload had performed as specified. The data was strictly
main-lobe, potential value of the huge voliime already collected was evident, and
other satellites were in the pipeline. -Since the state of the art of ELINT analysis was .
inadequate to prosecute GRAB data, Bob Misner began devising a process aimed at
transforming the magnetic record into a format that could be handled by machine
computation, His team assembled an assortment of analysis equipment, some of it

" dneofakind. The quality of the field recorder did not permit a perfectly uniform

time base during playback, but ten tapes were dubbed, using the once-per-second 24-
hour tnne code to get an average playback velocity of 7.5 inches per second. S

':(U) Beyond dubbing the other 80 tapes collected, at the rate of four per hour,
~ and sending either originals or dubs to NSA (NTPC) for manual analysis, Misner

envisioned a processmg program in three phases. First, all the magnetic tapes must

. be transformed to visual records, with optimum signal-to:nioise ratio, timing

accuracy, dynamic visual range, frequency accuracy, and mafual neadablhty He
assigned an interim effort to his own section, because of experience and unique’
equipment that would take about $100K and three to four monthis to duplicate
elsewhere. He estimated three and one-half hours to transform each tape and
expected that his people would saturate resources NSA could put on the next two
phases. COSA-5's analysts would transfer the visual record to computer format,
probably punched cards, by laborious manual interpretation, estimated at 20 hours
per tape. They would then perform machine computation of the required
parameters, which’ should present no problem other than prograxmmng a.

computer ~

44 ) - | In the meantnne, when GRAB tapes were played back at. the NTPC COSA-
- 5's analytxc resources were overwhelmed.. Pleas to. turn the gain down COuld not be
X » Md

" accommodated since it was already fixed for main Iobes
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- unusual sxgnal.s detected by aural screening were dxsplayed on an OSClHOSCQpe, :
filmed at ten inches per second, then measured with the help of a film comparator.
.Among the analysts who attempted to dig out and log individual signals was Air
Force Sergeant Winterbottom. =The information would be particularly significant.to’

- the Strategic Air Command. In the event of nuclear war, SAC's-Stratojet (B-47)-and

. Stratofortress (B-52).bombers would encounter Russian air defense fqrces that had
_already brought down a smaller U-2. target at a higher : aItrtude e

) Reportlng to the presxdent on the results of the first launch and ongomg‘
efforts "to develop processing and analytical techniques,” SecDef Gates stated:
“There is no apparent duplication in this effort with other collection systenis in the

ELINT field" (12 Oct 60). . The DoN's proposal for a second launch of a similar device

‘had received concurrence from CIA and State, and Gates respectfully réquested

approval to proceed with the development and planmng of this follow-on project.” .

L) The TOG generated a three-page Pro;ect Canes report, provxdmg specrﬁcs
of the EHNT payload failure, project engineering accomplishments, and: = -
WWBMIS

) ,‘: The followmg suimmarizes results of a.nalysrs thus far cunducted or-
-radar si received:

L It is envisioned that refinements in future satellite analysis techniques and read-
" out equipment ultimately will provide a complete and timely picture; on a continuing
‘”basu;ofthe defensesystém.mthesahremm\erummntwe;ﬂ\et
information is promulgated. The intelligence value of such data is obviousin '
evaluating the strength and weaknesses of the efense system, (13 Oct 60)

ONI produced five copies, one for the White House, where it was attached to the

SecDef's letter request President F.isenhower sxgned his approval ont 17 October

£
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(U) .  Canes/GRAB remained completely invisible in the SecDef's quarterly
progress report on military space projects, but:GREB received a first thentioftf
"TRANSIT 2A cartied pick-a-back fashion an auxiliary satellite, GREB 6 detérmine
effécts of the ionosphere.in a study of solar radiation. Separation of the satellite -
successfully occurred at time of mjectxon into orbit" (24 Oct 60). At this time, ONT's’
list of those presently cleared for Canes in the D.C. area numbered ohly 177 persons,
mainly due to attrition at ARPA. In contrast, a USIB summary of intelligence :
community billets cleared for aerial and satellite reconnaissance information from

. othér systems indicated Talent clearance for 6,189- bﬂlets Talent-Keyholé 1 431, with -

authonzahon pendmg for; 1,508 more (19 Oct 60) . -

()8 ‘The morith after GRAB 1 stopped opei‘atxng, the Krenlin warned Egainst :
us. nuhtary aplonage froin space and announced its intentiont to ptotect the -
Soviet Union “against any encroachments:from outer space as successfully as it has

" done with respect fo air space” (Oct 60)., The warning raised the possibility that

GRAB's mission data link may have been detected. The countermeasiires Bratich” -
reassessed the probability that ati uninfoimed eneriy could have detected the signal,
taking into account the actual orbit, 0.8% duty cycle, data link chiracteristics, and <

 observed data density. The likelihood was far too low for concern. More likely, the

Soviets were alerted by years of implications of covert aspects of ongoing space. _
projects in the open literature and recent successful launches of Discoverer. “At any
rate, Soviet SIGINT satellites, operational within a couple years, were probably - .
already on the drawing boards, and the Kremlin's opposition to space. encroachtent
soon faded. The followmg year both the U.SS.R. and the U.S. supported the United -
Nations resolution that "outer space and celestial bodies are free for exploration and
use by all States in confonmty with mtemahonal law and are not sub;ect to national

, appropnahon (29 Dec 61).

Analysis
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..sighél brocessing for the 'Naij system, askm,g fpr softwire and
techniques to process the GRAB burst recrds on NRLs Narec computet. . ._

(U) - As ‘Misner's section continued workl new qnalysls and processing
methods, intelligence byproducts were fed to of NavSTIC for validation.”
Howe wrote a summary for the TOG and prov1ded a copy to Hank DeCourt of NSA

. COSA-5 (6 Nov 60). Howe's view. of the signals that Misner's le did not :
was that they emanated ﬁom#"»
ﬂAsexpected-SowetS-an early warning radars were . .’

inte ted. Contrary to ectations

L) . I-ngh signal densities had been expenenced in au'bome collection efforts ‘
and processed by purely manual techniques, but the volume of signal data from - .
GRAB was ﬁgreaber than anticipated (based on NRL's forward area
analysis). -Hank DeCourt had started several analysts on an accurate courit of
illuminations per minute, expecting results within 10%. COSA-5 Chief John E..
Libbert, formerly of NTPC, supported automation of the entire analytical process,
articularly for the known, common signal fypes that a ppeared to comprise about -

95% of the S-Band data. If these ¢ould be automaﬁcally locaﬁed and idenhﬁed, then
analysts could concentrate on unusual signals.

) With the exception of Misner's team, most of NRL's participants in
. Pro;ect GRAB had been busy preparing for the second launch.” At Cape Canaveral
~ on 30 November 1960, the repaired, originally primary GRAB/GREB satellite got a:

free, afternoon ride with Transit 3A. . The Thor booster burned out 12 seconds before X

scheduled separation of the second stage, turning the launcher into an unguided

" missile withi a trajectory toward the eastern end of Cuba. The range safety officer
initidted ari automatic sequence to destroy the rocket. Reportedly, debris rained -
down oft the countryside, and fragments as large as 20 kilograms crashed against a
hillside ten miles from the center of Holguif, Cuba's third largest city, but noone
was injured. State and Defense spokesman annotnced U.S. concern and - ‘

investigationis utiderWay, but the incident was treated. as a deliberate provocahén of :

imperialism-and created an opportunity for Fidel Castro to berate the U.S. in -
international ‘political forums and news media. State's'announcement that the
rocket had béen intentionally destroyed, due to malfunction, was interpreted.as .-
deliberate aiming and explosion over Cuba. A mockup of a Thor IRBM, stenciled
‘USAF, was paraded through the streets of Havana'as the cow-killing, cow-eating:
Pentagort rocket. The near-niiss prompted tighter constraints oh launch azzmuths
~ from thie Cape Dogleg m]ecuons would be requn-ed theréafter. . - .
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(U) - The launch faxlure refocused the TOG on data already collected and the -
+ problems encountéred by COSA-5's detachmient on Nebraska Avenue, It was

recognized that the analysis effort had been underestimated

NavSTIC had two goals: quickly get a usable product: from 1 missiong

. —10 Help the DNI and ONI advance the project — and ‘develop a few techniques. to
- practically demonstrate the ‘system's real capability. viewed automation

as being too distant to yield results that might influence programmatic decisions and
collectiort design. ‘As a parallel effort to the density study, he suggested that NTPC*
filter out signals with common, mid-range: PRFs, then concentrate on the - _
remainder, estimiated at one<fourth, which should be logged by characteristics and

- tabulated,” To demonstrate the potential, he asked fo:naaljomt effort to prosecute all

sxgnals collected on a single mission, using’ manual analysis techmques

(5) Former DNI Laurerice Frost had been prdmbted to vice adain'al and .
appointed as DitNSA. in November. (Hi$ primary mission was daniage control
attendant to defection of two NSA employees to the Soviet Uttion'in June.}" The
new DNI, RAdm Vernon Lowrarice, had commissioned ONTs staff study on -
Tattletalé when he was DepDNI two yéars ago. Lowrance tasked intelligence . - -
specialist Capt Frederick'N. Welden, head of ONT's operational intelligence branch

- (Op-922Y), to follow in RAdm Allen Reed's footsteps s the Canes pfoject advocate
" [ in the intelligente community. In collaboration with Howard Lorenzeri, Fred )
..~ Welden bégan cottipiling'a comprehensive bnefing package (addréssing the
" objective of the project and sponsorship, mission: and objectives of the system; -
' hlstory, costs, security, technical aspects, project status and organization, operatxons

to date, problem of dats analysis and results to date, and concept of future programs,

" including fequirements, magnitude, schedules, and funding). Before the package

was completed, ONI and NRL learned that preliminary reports of GRAB 1 results

- were enough to justify the system. NRL received formal notification that this

"tremendously successful project will be' continued” in the form of a weapons task
from BuWeps (14 Dec 60). The DoN provxded $3M for fiscal year 1961 )

-

(U)  Design and development of the fext satellwe was well underway. The

ELINT -payload would include il crystal video receivers and'an anterina array
designed and specified by Reid Mayo and Vince Rose. The receivers were assi

the necessary changes to the ELINT data_

transmitter. ' For' componetits, Mayo had'a corresponidence and dialogué going with
ITT and three ottier vendors. To improve ELINT data quality, Don Christifian was

investxgatmg the la'tesf commercral instrumetitation recorders., -

(8)) A foe~hour presantahon for the TOG and elements of NSA- was . .
conducted at the NRL by Howard Lorerizen on 9 January. Technical briefings were
given- by Reid Mayo and Vince Rose (paylvad and field collection), Marty: Votaw - -
(satellite), Bd Withrow (interrogation); Bob Mishar (data processing),'and Bruoe .
Wald (computey programs). Existing and tuture hardware were covered; Most Qf
the mtérestwasmMnsﬂersarea. :
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vhad.'b“een rocessed through his interim system,

Visual records had beeri completed for 35 reels of tape, enabli
and characterization by PRE.

per second. Fortunately
equipments. Signals could be isolated by uniformity of PRF and scan across an
intercept. Burst sorting by scan rate was still a manual process, based on the paper

records, but Bruce Wald expected to automate this process within six weeks. Parallel -

generation of digital data from analysis of strip-film records would be a second
_source of input for scan-rate sorting and location fixing programs. ‘COSA-5's optical
method provided slightly more accurate measurements of PRF and illumination™

time, but processing a reel of tape took three times longer than NRL's graphical
method.. In order to eliminate tape fluttering, the major source of error in . -
measurements, Misner advocated upgrading to a ecorder with one-half inch ta
- seven channels, and a 60-ke¢ reference tone. His long- oal was to measure

His section was integrating a commercial graphic-to-digital readout
device with the GRAB analysis' configuration and had started development of a

* family of spinning magnetic heads of dlfferent sizes and a versaule tape transpo;,'t
mechamsm that could use them. -

o ONI Fred Welden submxtted comments on COSA-5's analys:s program _' -

to Fred Hitz for TOG consideration, Welden acknowledged that ONI had also
underestimated the impact of mass data on limited capabilities to process, analyze,
and provide quick reference and feedback. He recommended that the TOG

investigate and report to DirNSA and DNI as to whether there was a drastic need for -

money, people, equipment, ‘and more outside R&D. His closing summaﬁon
assessed GRAB 1, relative. to its mission objective: :

--It is already obvious that the results from GRAB will have a direct and si
bea.nngonﬂmconpohdnbedtugeungandwuplmmgeffortatOmahauwdlasupon
strike force tactics, weapons, and EW hardiware. We owe it to national security to -
release-our tentative results ~< to thé éxtent they are valuable and of reasonable °

. mmfy—asmuwemmpawnmmmmappmn (10}m61)

(U) " The TOG met at the NTPC and rewewed processing and analysxs
operations: GRAB's data density passed the critical level, bayond which, analyhcal
capabilities became overloaded. A demonstration of the potential would help
justify development of new tools, and the TOG committed to identify every.signal

on one mission, stipulating 1 March as the report date. Bor this effort, John lebert o

agreed t¢ seiid some analysts to-NRL on temporary assigiuent. The TOG -
chairmary, Fred Hitz, submitted a.first forthal GRAB status teport tq DNI Eowrance.
The density problein was paramount, "although with the number of approaches
being attacked by NRL, NSA and CIA, multi-fold acceleration of.analysis i§
inevitable" (18 Jan 61). Speclﬁc recommendations identified higher level needs
where the ‘DNT's mﬂuence could help. Wlute House modification of operational
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security restrictions could-permit the ELINT collection schedule to be completed . .
faster. DirNSA's support was ieeded to get computer time and additional- - . .
equipment and personnel for COSA-5. Technical and intelligence coordination- -
with Samos and similar reconnaissance satellite projects (Discoverer) ought t6 be
established, but responsibility for raw data analysis or processing should not be
delegated to another agency (SAC), pending development of satisfactory techniques -
and, necessary security controls. To assist development of analysis and pracessing
techniques, data was needed on U.S, radars. SR

- - e~

(U)-  Howard Lorenzen initiated discussions with NSA's deputy director .
regarding jse bf computers to automate data reduction and exploit signals, Lou .
Tordella brought in two experts, mathematician Bassford C. Getchell from the =~ . -
techniques group of the office of production and from the office of

- machine processing. Lorenzen envisioned that GRAB data could be used to .

generate locations for SAC; provide technical information on new, passibly well- - -~
hidden signals:and their country of origin; and provide early waming information
by monitoring signal activity levels: He described the data reduction process and,

- showed them'a-sample paper-tape recard of compressed GRAB data. The four men

-

., techniques ..

converged on a team approach,” NSA would develop a machine process that:

‘" avtomatically converted GRAB analog tapes to digitally formatted tapes, thereby-. . . |

eliminating the tedious transformations from magnetic tape to paper (or film) R
ords, then from visual records to punched paper tape (or cards) for inputtoa . :

~ computer. - In the interim, NRL would furnish NSA with manually generated .

ady tried by NRL.

(U Pursuant to the Tordella/Lorenzen agreement and TOG deliberations, a L
working meeting was conducted by Hank DeCourt at the NSA on 24 January 1961 to

. plan the joint effort. In addition to COSA-5, NSA's offices of production (PROD). . |

and machine processing (MPRO) were represented. Bob Misner and Bruce Wald
were there from NRL. To improve collection, NRL was fitting the huts with seven- . .
channel instrumentation type recorders (Consolidated Electrodynamics Corp. Type

GR-2500). NSA would need to acquire a recorder to play one-half inch tapes and 3.
pulse-witth separator SNMRRNRRNRN Toscrr M. Conve ves: .

leading development of NSA's Audico (automatic digital conversion) process.. Use =
of computer equipment was arranged by Raymond B. Potts, who led COSA-5's = .-
technical planning staff. Bob Misner had some doubts about Audico feasibility, due
to GRAB's low and unsteady signal-to-noise ratio. Bruce Wald would oversee .
NRL's production of interim burst records for input to computers. John Conlon
would do the same for signal logs generated at the NTPC. Bassford.Getichell would _
guide programming of computers for signal formation, parameter meagurement, -~
and location: The schiolarly mathematician left no doubt accuracy was paramount
when he stated criteria for the emittet. Jocation effort, including data. quality (NRL),
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ephemeris accuracy (NASAY, and benchmarks (ONI), Wald would continue work

- with NRL's Narec computer for signals search. Results of the ongoing exhaustive = .
analysis of one mission at the NRL would provide a sample of the system’s . .~ -
capability and would serve also as a sort of ground truth with which to evaluate

machine processing efficiency and calibrate parallel efforts. . -

(U) The 1 March target date for reporting initial results became inviolate when
Vernon Lowrance sent a letter to DirNRL Arthur Krapf, requesting that NRL make -
a maximum effort to meet the requirements for development of both analysis and
data processing techniques. The DNI commended Howard Lorenzen and his S
‘colleagues to the DirNRL and stated that the project had "reached an advanced stage
* and promises results which will have significant impact upon U.S. intelligence. ...
The first formal status report on the project has just been completed; I will arrange” -
that you see if, together with CNO action on it" (27 Jan 61). = : e

‘Toward the goal of identifying every signal on a single mission, GRAB 1's .

tbit had been chosen for its night-tie transit from west to east over the ~ .’

_ NRL chiecked the quality of data tapes from overlappinig -~
«collection'sites dnd retained the best data for each time segment. The data was ~ ~

. dissected at thé Navy Lab by 4 teantt of men and women from NSA (N

and NavSTIC afid reported as a joint TOG product

(u

-

(U) . = While the joint analysis effort was underway at the'NRL, managers at the
NSA prepaitd a'set of rules for a cooperative SAC effort, SAC could disseminate .-
 results of its owri analysis internally, subject to approval of DNI Lowrance, whos . -

exercised “responsibility and control of product dissemination and all security -
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B aspecte of the project" (13 Feb 61). SAC woﬁld be provided with analysie standards
* by NSA and the TOG, and SAC's technical capability to process GRAB data would -

first be assessed by NSA and other project personnel. NSA would then task SAC on
a task contract basis, avoiding duplication of effort except for sample checks on .
quality. Any plans by SAC to go beyond the basic rules for participation. would have
to be submitted to NSA for approval by both NSA and TOG before execution. A ‘
TOG delegation fraveled to Omaha; Nebraska, for a visit fo Offiitt AFB on 15 March,

“where it met with members of the 544th Reconnaxssance Techmcal Group (SAC),
- commanded by Col Donald H. Ainsworth. USAF . _

) The TOG delegahon, led by NSA, w1th reprwentation from ONI NSG
and AFCIN, discussed SAC's request for regular receipt of Canes tapes: S544th RTG's

operatedaroundthedock not as many good analysts as COSA pecial equipme

but they were inadequate for handling the density problem encountered
in the Caries tapes. Datatron 220, IBM 7090, and IBM 704 éomputers were available,
but SAC was holding Canes under extremely tight secunty and had not yet cleared:

" programmers. ‘They would need Audito equipment and dn estimated six months to - -

program the computers to support the effort. Caries informatidti wotild be an input
to SAC's Finder complex, used for production of the- Smnet radar order of battle and

- expected to be operational in three’ months

(Uy- © GREB, renamed 'Solar Radxatzon I by Marty Votaw G QC* 60)' operated for -

. tén moniths of the one- 'iear design lifetime. A mhflet on its X-ray detector
successfully deflected th

Van Allen radiation, e first clear view of the solar X-
ray spectrum was acquired at all altitudes. Data was regorded at NASA's Minitrack
stations and sent to NRL for analysis. Herbert Friedman found that solar flares
produced ‘ionospherie disturbances, such as sudden short wave fading and cosmic

" "noise absorption.  In.addition to its value for pure research into the, nature of the
sun, the data would be used to predict prapagation conditions for HF )

communications. NRL eventually built satellites dedicated to solar radlatxon
measurement and related experiments, and theu; ruckname, 'SolRad' was apphed
retroacuvely to the progemtor, GREB. oy

-Chapter 4 References N

Jan58. NRL Report 4671 (R. D. Misnier) )
: Subj: An Instantaneous Sound Spectrogmph

BJun60 = Washington Post article, Charles Corddry (UP)

Subj: - Piggy-Back Satelhtes Hmled’as Bxg Space Gain for U8,
5Julé0’  USIB-D-33.6/8 - ' :
: Subj: Intelligence Requn'ements for a Satelhhe Reconnmssance System of which SAMOS .
" isan’Example = .

26Julé0” . SecDef (TS/special handling) letter to President
Subj: [Request for Canes testing over Soviet Union]

L . ‘
:
. 0y N - ~ .
- . ~. N N .




NRO APPROVED FOR RELEASE
13 June 2012 - i’

P;géﬁ.b' o - REZ .

_— Add: President’s app:ovaI dated 25 Jul 60
" Add: BGen Goodpaster’s annotation, dated 28 Jul 60

18 Aug60 - SecDef (S) letter to President, SecDef Cantrol No. s736 .
.. Subj [Progress oanlilary Space Pro;ects dunng March. Apnl, and May 1960] .
: ‘ Atch (S) Summary e K
. 50ct60.. . . DisNRL (U) letter to ChBuWeps, 5170-83: ij;s, NRL Prob R06-29, Ser10105 S l
= ~ Subj;  Satellite Telemetry from Hawaii [request for collecnon] " )
120ct60  SecDef (TS/special handling) letter toPresident - ., I .
' "Subj:  [Request for approval of Canes follow-on]’ . o R ) - ,l .
- Add: President’s approval, dated 170ct 60 : ooor L - o

—

130ct 60 ‘TOG(TS/LIMDIS)report P |
. - Sibi ProjectCANES . . . - . ' - SEERTRE T [
- 190ct 60 DCl(decIassxﬁed formerl ﬁ/'ﬂ()memorandumforBGenA.]GOodpasher BRI Co
. Subf Proposed Additional ‘Billets for the TALENT-KEYHOLE Security System C o {

o &tcp,: (4). (declassified, formerly TSJ'IJ() Summary o.f Umnd States Intelhgeme Board
: . .- Talent-Keyhole Billets ‘ _ .

240ct60 - SecDef (S) letter to President, SecDef control Nos 5-901: - Lol R
© ... Subj. [P:ogtssonMﬂmrySmem)ectSdunnngg,luly,MdAugusum] S o
4 - Atch: (S) Summary. = _ :
N . ; g v R L
Octé0 . USSR International Affaies. - IR PR - /l .

+ Subj Space Espxonage Plans of Intemahoml I.aw

6Nov60  W. E. W. Howe (NavSTIC) (TS/LIMDIS) report
. .- -Subj Project GRAB (U) Review of Intelligetice Summary beyqnd that Ah:eady Reported
14Dec60 - BuWeps (C) WEFrAsxAsngmimnoNRL, Set 042770, WEFrAsto.RIPAW/%s

© - 1/F019-02-009 © T N

Subj: Sateliite Applications; ‘Applications’of Satellites to Scientific Research mo. ]

; - SupportofNavyResearchmdDevelopmthrobiems(U) - . i
1960° | RAdm C. B. Martell obseivation, quoted in 1983 Navy Space Chronology, p. I-1
10Jan61 ~ CaptF. N. Welden (TS/LIMDIS) letter to Cdr F. W. Hitz (TOG chairman) ~

: Subp Comments on NSA (COSA-5) "Status Repért on Amlys:s Program for Phase II of
: ' Project GRAB" of December 1960-- :
18Jan 61 1OG (T$/LIMDIS) lefter (o DN, G-szloodzz-sl/;m S '_ S
Subj: Status Report on Project GRAB (U) - - "
Encl: (1) NSA (COSA-5) Status Report on Analysis Program for Phase II dated 1 Dec 60
AEncl (Z)TOGComments g o S
27Jan61  DNI (S) letter to DirNRL, Op-922Y/MiIk, Ser oozs.y-m
- Subj: SpecxalPro)ects assxstmcefor e e
13Feb61  NSA (S) paper ' B w“
: Subj: Suggested HomeRulesforCooperahveSACEffort P S
1Mar61  TOG (TS/LIMDIS) Report on Project CANES initial Intelligence Results
, Encl: (TS/ LIMDIS) Summary of Intelhgence Derived , .
20Dec61  United Nations General Assembly, Resolution 1721 (xvn
: Subj: [Space Law] . . ‘ .

L IR -S-EEHT— T . . Handle Via BYEMAN-
- TR _cp.-u\-csﬁeho:ny




NRO APPROVED FOR RELEASE
13 June 2012 '

. —BECREL "% Pageat

. Chapter5.. 'GRABz'

(U) - Data collected by GRAB 1 supporfed SAC 5 mappmg of the Somet air

defense system and_aided the foreign intelligence community in asséssing.

| military radar development Other systems, employing diverse technologxes,
were coming on line and provzdmg more data fbr SAC and NSA '

Air Force and CIA Pro;ects . 4
w - Durmg the late 1950s, in parallel with sc1ent1fic project Vanguard

" numerous classified studies and projects sponsored within the Air Force or CIA‘

some jointly, aimed to exploit space for vital information on Soviet strategic .
weapons, air defense systeins, industrial capacity, and transportatxon systems. .
Lockheed, developer of the U-2 spy plane for the CIA, was the primary contractor fot
both CIA film recovery and Air Force film readout, infrared detection, and. "

- electronic recannaissance payloads to be carried on the Lockheed Agena | upper stage,
. which the Air Force would boost intg-space on a Conyair Atlas or a Douglas Thor.: .

Subcontracts were awarded to other companies for specific payloads.

o) Followmg Pro;ect Score s successful three-day Agena voice transmxssxon

for Christmas 1958, the multi-mission Discoverer and Samos projects suffered -
repeated launch failures or on-orbit failures, but each failure provided valuable

. lessons. Discoverer 13 was successfully launched on a Thor Agena A from
* Vandenberg AFB on 10 August 1960. Next day, backup sh.lp-based recovery of its -

floating capsule was accomplished riear Hawaii.' Air recovery was accomplished, as
intended, by an Air Force Flying Boxcar (C-119) on battery-powered Discoverer 14,

“launched a week later; and photo intelligence from the ClAy recoverable hfm

payload CORONA ‘became LY natxonal capablhty

Were precursors - .
to signals collection for intelligerice purposes; Beginning in June 1961, the Lotkheed
Agena platform that hosted CORONA, Discoverer biomedical, ‘

ology and

and elaborated and
efined by eed and its payload subcontractors throughout the 1960s. The .
recorded ELINT data was analyZed mmally by SAC and NSA.: By the turh of the
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,decacie some of these evolved technologies would also become primary candidates -
for a passive ELINT ocean surveillance system requested by the DoN. o

) - After the GRAB and CORONA successes, SecDef Thomas Gates
commissioned a special panel to mvestxgate the unsuccessful Samos project and
related efforts. In accordance with the panel's recommendations and approval by
- the National Security Council, mariagement of research, acquisition, and operations
of Air Force missile and space systems related to reconnarssance were consolidated.
Air Force management offices in the Pentagon and engineering and operations ,
offices in the field (primarily Los les and Sunnyvale, Cali orma) would report -
~ directly to Under Secretary of the Air Force (SAFUS) Joseph V. Charyk, who had
- served on Gates' panel, along with George sztxakOWsky (thte House scienice .=~
adviser) and DepDDR&E John Rubel. .

(U) On the last full day of the Elsenhower adxmmstratlon, DepSecDef James
Douglas signed a memorandum to the secretaries of the military departments and
DirNSA with several provisions for control of the intersection of intelligence with
space. The secretary of the Air Force would assume responsibility for the = :
reconnaissance program and report on it directly to the DepSecDef. All DoD. ,
eleinents engdged in development of COMINT or ELINT applications of satellites . " - -
. should cooperate closely with DirNSA, either directly or through the office of = =
DDR&E." DirNSA would, "ih turn, provide guidance concerning COMINT and _
ELINT requxrerMnts and w1ll render techméal assistance thlun his capability (19 T -

.Ian61)

——r—

- -

-_— . -

DoD Space Dn'ectrve o

() Robert S. McNamara had been persuaded by Presldent—elect Kennedy to .
resign his presidency of Ford Motor Corporation and head the DoD. ‘McNamara's.
previous involvement with the Pentagon was limited to two years as an Army. .
officer in the supply system of the Army Air Corps during World War I, but his -
academic background in statistical contzol techniques and tenure at Ford provxded o
the experience and will to develop a rational, missions-oriented budgeting process. -
* for the $50B annual defense outlay. Roswell L. Gilpatric, a member of Kennedy's
pre-inaugural advisory committee on the defense establishment and former - .
SAFUS, was appointed deputy secretary of defense. The McNamara revolytion in
defense budgeting and procurement was sustained throughout the Kennedy and -
Johnson administrations. All problems would be approached in a logical, analyncal .
way. Quantitative methods of systems analysis (developed by the RAND .- ...
Corporation for the Air Force) and operations research (developed by ONR for the
Navy) provided the tools for planning and decision making. Most importantly, the . -
thousand or so DoD program glements would be aggregated, budgeted, and proeured _
according to major DoD missions — ranging from strategic retaliatory forcesto . .. -
retired pay ~— instead of along the Eisenhower administration's breakdown mated
to the orgaruzatwnal structure of the military establishment and uniform -
expendlture categones (procurement, O&M, rmhtary personne), etc.). The R&D
—S'E'ER'E‘P"' - Handle Via
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~ ‘mission for weapons systems would incorporate top-level decision pomts at key

milestones derived from the Process of mass production invented by Heériry ] Ford - -

~ and widely used in industry. Proturenient demslons would be based oft cost-" -

effectlveness analysm _

) - Space systems R&D was a pnme target for reform. In l'us sevent*h week in--
office, McNamara signed DoD Directive 5160.32 on development-of space §ystems,
including "satellites, anti-satellites, space probes, arid supporting systems therefor™
(6 Mar 61). Scope and funding of preliminary research by the military departments -
and ‘DoD agencies would henceforth be subject to approval of DDR&E. Proposals fbr
‘further development would be submitted to the DDR&E for review and = °

- .endorsement. RDT&E of DoD "space development programs or projects, which are

approved hereafter, will be the responsibility of the Department of the Air Force.”.
Exceptions would be made by the SecDef or DepSécDef "only in uriusual . -
circumstances.". A cover letter from SecDef McNamara fo the service secretaries afid

h e %

operations and generation of requirements for new ‘equipmient.
. 'I'lusassxgm\entofspaeedevelopmmtprugﬂms and projécts doesnotpredetermme R
the asszgxmmtofoperanmmlresponsibmﬁesforspaeesymm which will bé madeon . <
a project by project basis as-a particular project approaches the oPemﬁonalétage‘ SR
which will take into account the competence and expenence of each of the services and .
the unified and specified commands. s
We [SecDef McNamara and DepSecDef lepntnc] recogmze that all the mxhtary
departments, as well as other Defense agencies, myhaverequuemmbfortheuseof
. . space equipment. The directive expressly provides that they will continue to conduct '
" preliminary research to develop specific statements of these tequirements, ‘and b7
provndel i monhamsm through which theserequ!remmts mlybe fulﬁl.led (5Mhr61)

,(U) " "At the begitining of March, Charles Martell had been promoted to vice

admiral and assigtied as DepDDR&E for admifistration and management. Hé had -

 beerf among those naval officers to sed the.directive coming. So had Tom, Connolly
- at the BuWeps. Working with. ASN (R&D) Jarnes Wakelin, DCNO (Dev) Johnn

Hayward, ACNO (Dev) Martell, and their Army, countgrparts on formation of 8 . ..
joint DoD space agency (as a military equivalent of NASA), he had seen their efforts

)
rebuffed by DDR&E York and the Air Force seciéfariat, who favored the "scientific

community & private industry" model of developrhent over the "material bureau
& government laboratory™ ‘arrangeinerit used by Navy. The issue'was industrial =
versus in-hous¢ R&D. Two prime ‘examples of the differences wiete Army Air Corps

-versus Navy developments in radar during World War II; Air Force versus Army -

developments in ballistic missiles in the 1950s. Army and Navy mamtamed that
their approach was consistent with congresszonal mandates. -~

Uy At lower leVels the DoD s bace directive took many DoN managers 'by '
surprise. Reactions ranged from indifference — on the parts of those who de not -
foresee roles of satellites in mavigation, communication, passive and active -

' surveillance, geodesy, meteorology, oceanograplty, and timie syrichronizatioft —— to -

disappointment, from those who did, and fear that system development under the..

-new industrial procurement construct would not be affordable Scientists and
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| engmeers at the NRL were bafﬂed that the emerging technology woudnowbe - -
controlled (and probably stifled) at ‘the hlghest level of the DoD bureaucracy ' o o

.

' Tom Connolly and DNI Lowrance arranged for the new secretary of the -
~ Navy, John B. Connally, Jr., to be briefed on GRAB. Uniformed Capt Fred Welden

from ONI gave the classified briefing, using NRL's briefing boards and technical
backup from Reid Mayo. . Learning that the SecDef had not yet been exposed to. the
project or results, SecNav-Connally scheduled an appointment and personally :
~escorted the briefing team to McNamara's office. Informed of the arclutecture
organization, initial results, and plans for the next launch by articulate Fred . ‘
. Welden, McNamara commended the Navy project, saying that it would be . =~ o .
- - marvelous if we could some day reconstruct the entire cost aspects of this program . '
"and all thé performance aspects and see just how cost-effective it has been. Before ' .
discussion.could proceed any further, the SecDef took a phone call from his wife. -
_ Afterward he complained that last week he could, phone her, but she could nat..

reach him, this week just the opposite. He asked John Connally whether they could _
-use NRL's technological expertise to make the; Pentagon's telephone system work. - s
The meeting ended on that jocular note, The post-mortem with the SecNav o 1 n
establxshed that NRL would gather data for a cost—effectrveness analysns ‘

. .
—— ——— —r——

——

) The general counsel of DoD soon began coordmating a new draft DoD- : : _ ] '
dxrectwe (5160.34) ori reconnaissance, mapping, and geodetic programs, to be sxgned :
by DepSecDef Gilpatric (28 Mar 61). - Air Force would develop and operate all DoD . )
reconnaissarice satellites and develop processing equipment. Army would establish
and manage a single geodetic and mapping program for the services and DoD, . . - S
providing specifications for satellite systems to be developed and operated by Air o
Force. ‘Other than satellite systenis fof mapping and geodesy, Ai# Force wouldbe -~ - = =
responsible fot dérial systems; Army, gmund-based Navy, ocean areas. Under. .
Herbert York's ¢oncept. of like things in-onhe erganization, the Aif Force had airand - - | " |
space; Amiy; larid; Navy, water. [As:it-turnéd out, Army Pro;ecl.f ARGON rehed on -

CIA's CORONA technology for apacebOme geodesy.]- - ‘ '

(U) : Draft DoDD 5160.34, was unclass1ﬁed and dld not mentlon a role for NSA

in the development of reconnaissance satellites:and processing equipment in the .
SIGINT domain, but parallel correspondence between SAFUS Charyk and Du'NSA
Frost established that NSA would parucxpate in planmng and execu'aon of the o

ELINT capablhty in Samos.

(W) After dlgestmg approved DoDD 5160.32 and 1ts percelved 1mpact on:_Na,vy e

space systems then in R&D, Tom Connolly of BuWeps tried to forge a balanced - ;
perspective as the beginning of a.Navy proposal that the directive be recorisidered. - | '
He prepared a thoughtful 13-page confidential memorandum for the Navy. = - - '
secretary, which included his supposition that the directive was ‘motivated by

perceptions. of "problems of unwise: duplication, waste, or mxsmanagement of space’. _ .
pro]ects" within the DoD: Although Cénnolly s perspecnve was space, his field of . ]

.t. : L4
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view was limited to rojects among the three services initially funded by ARPA,

| ~ and he insisted-that, "Such problems did not exist, rior were they bréwing.” -

(U) ~ - Connolly likened Air Force and Navy rolés in natianal security and -
mutual pursuit of the "best weapon systems to achiete it;" cautioned SeeNav
‘Connally against those wh would let the Navy's "strength lapse and have the °
Navy become a comfortable, old-fashioned girl contentrating on limited or’

*. - conventibnal war;" praised the Air Force's ability to acquire "absolutely tep-drawer:
~ calibes® talent from the scientific com‘xﬁul‘)i’t%\ céntrasted Air Force investmerit in -

think tanks and industry with the DoN's ifihouse R&D by government civil®
service scientists and- engineers; and hoped that the nation's wisdottt il choosing a -
mix of sea-based and land-based weapon systems would be applied to military space -
as well, He chastised himself for not having been sufficiently aggressive on behalf -
of the Nuvy and urged that the DoN "take time out for honest self-examination," *
including assessment of the current situatiori and recommendations on "sound .
ways to correct, eliminate, realign, establish and strengthen elements of thie Navy

that detérmine its strength and oyerall usefulness to the niation — how and in thé.

. (U)  The din raised by an abortive CLA-sponsored invasion of Cub, sbe diys -
after Tom Connolly sent his memorandum, stifled any chance for it to stimulate

reconsideration of the DoD directive. The Second Fleet had no réle in planning or - .
supporting the assault by Cuban exiles at the Bay of Pigs, but, when it happened, all - .
US. ships nearby, including auxiliaries transiting the Caribbean, went to. general - .
quarters with ali hands manning, battle stations. OpNav concéntrated on =~~~ -
éontingency planning. RAdm Connolly, an aviator, was immediately transferred R
from BuWeps to command carrier division 7. America became preoccupied with
the CIA's Cuban fiasco and negotiation with Castro for return of captured exiles. -

The Pentagon began developing comprehensive contingency plans for amphibious

and airborne invasion of Cuba. No evidence is readily available on SecNav.

" "Connally’s reaction to Tom Connolly's memorandum, but the future Navy strategy -
regarding affordability of space systems would be to press for jointness and funding

under the DoD general support program element (i.e., defense overhead), which
would not affect the DoN's budget for procurement of ships, aircraft, and weapons -
needed. to control. the seas, protect the shipping lanes, and respond to crises

worldwide. - .

Readiness Review | =

(U) . Asanextiemely covert space program already established, Canes/GRAB
_ was not immediately affected by the new policy on space systems.development. . The
GRAB TOG was preparing for lgunch of awmector. NRL's unique

Gerber machine had been further modified to speed production of digital data.- ..
NTPC's Sergeant Winterbottom earned respect from all participants for his- =~ . .
perseverance in operating the Gerber oscillograph to measure distances, hour after
hour, day after day. Measurements of signal and calibratior marks, along with.  *- -
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Rayspan calibration and tape speed control settings, were automatically transferred E
to punched paper tape. The Gerber outpiit was fed into NRL's Narec coffiputer, : )
programmed for this effort by Bruce Wald, The computer combined the numbers to ] '
produce a record of time of occurrence and PRF of each burst. A record couldbe . - ’
printed and graphically displayed by the Nares computer, both as histograms and '
burst plots. If the selected time increment approximated the scan period, the bursts - . [
formed a line. By varying the time inérement, the program could be used to search ~ ‘
for associated bursts. The objective was to determine optimum selection parameters: -

for machine processing at NSA. Paper tape records of burst data were couriered to = - b
the NSA, to support development of scan-sorting and location-fixing programs. .

- (U) A TOG readiness review was conducted on 2 May. The countermeasures
branch had fielded teams to upgrade the huts for improved habitability and data-. .. -,
quality. Except fozﬂsites, huts were being equipped withsun” .~ . % .
_protection and air conditioning. Fifteen members of NRL received launch ~ : . i
assignments, Ed Dix leading those from the satellite techniques branch; Reid Mayo,
countermeasures. NavSTIC's Ml had assigned sothe people, including ™~
Robbie Robertson and Ethel M. Smith, to gather information oﬂh ' h
Mrequested by NSA. - e '
(U) . COSA-5 reported NSA/NRL progress on GRAB 1 tapes (1 May 61).
Primary emphasis was on NSA's Audico I/Bogart program. The Audico servo -
control feature used the 1-kc component of the GRAB time channel as a reference to
regulate tape playback speed, but tape flutter and low signal-to-noise ratio were
problems. Audico output consisted simply of numbers representing time between™ - T
successive pulses (or noise spikes) in machine units, each count representing 67 -
microseconds. . Machine processing equipment included a Bogart computer built for - .. '
' NSA by Sperry Rand, an IBM 704 computer, and IBM 727 magnetic tape drives. The ~
Bogart computer would be used ‘
(collected eight months ago), results of Bogart
rocessing of NRL's burst records were not yet satisfactory as compared to ground

P _ !
truth from manual analysis. An IBM 704 computer program was being developed
SAC's Capt

S ———

o
————

&
Y
£
g .
:

(U)  ONI was responsible for disseminating results and had not iuch new to
convey since the 1 March report.. Reality was far short of the vision conveyed to the
White House last October. -In view of SAC's urgent need, Fred Welden:and JJil]
placed highest priorities on imifiediately transforming all magneti¢ fecords to -
computer format (NRL), completing computer programs for locations (NSA), and -+
turniig over Bruce Wald's process-to NSA. They glédned a set of action items for .
NSA and NRL from discussion ditring TOG meetings and othet interactioris and
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correspondence The actions were transformed into a set of nine queshons that DNI
Lowrance submitted to his fofmier boss, VAdmi Frost, now in his sixth-month at the
NSA. On 5 May, DirNSA Frost forwarded ONI's questions by memorandum to the
chief of COSA, Herbert L. Conley. In response, Conley reported status of .
standardization, equipment, programming, and personnel. William D. Wray, chief
_of PRQD's techniques group (PROD-03), was in charge of GRAB processing. In all, 52°
‘NSA personnel were cleared for the project. Members of COSA, MPRO, and PROD-"
03 were working with NRL on data reduction and processing. Hank DeCourt, LCdr,
Joe Struve, and Bassford. Getchell were most actively involved -

with NRL. The need was recognized to standardize calibration tapes and data -
formats used. by manual and maclyne processmg elements, both at the NSA and .
NRL.

(U) COSA-5 was reluctant to expend more effort on manual generanon of
digital data, and Herbert Conley stated NSA's processing philosophy: ,
This gets into the most critical question of the moment: that is, should we reexamine our’
objectives with regard to the processing of the tapes from the first GRAB shot? Our
efforts have been aimed heavily at developing techniques and methods to process all .
signals from all tapes and locate as many as possible. 'IheSACrequest‘andﬂxepxesent
ONI questions would suggest that we might consider adding additional resources fo the
- effort to obtain partial and piece meal results int advance of more complete solytiori. If
.. thmdecmonxsmade,thanitmaybeadvasahletoexpandtlu Gerberappmdu We'.
) will discuss this with ONIL. (11 May 61).

Usable with either Audico or manually generated digital data, a PRE-sortinig "
programi was operational and a scan-sorting program was written and debugged,’
NavSTIC had been asked for information on PRF and scan stability that would . .-

- guide Bogart processing thresholds. Benchmark lacations, to verify a computer o
. . -program for V—beam location, had been requested from SAC o e

U)o Partlc:pants at the NSA and NRL stayed ‘ot cousse and worked harder,
both in processing of GRAB 1 and preparation for GRAB2. By thé end of May,

Bmce Wald and Bassford Getchell established a common language format for digital
. NRL distributed to participating stations an addendum to cover thie upgrade
of recewmg huts, including the new GR-2500 tape, recorder and a sohd state dxgltal

time code generator (Jun 61). .

u) " In June, ONI received a summary of SAC s uuhal results m processmg
data from GRAB 1, based on the first 92 minu
available to SAC,. By consistency in
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V) Growing Air Force interest in the project was evidenced by new requests
for clearance. In late June, the TOG endorsed and forwarded, for DNI's approval,
requests to clear three Air Force officers assigned to NSA; three, SAC; four, AFCIN;
one, AFSS. Three among them were general officers. In the same time-frame, NSA
submitted clearance requests for fifteen more civilians, ranging from GS-4 to GS-14,
and one Army specialist. As NSA's in-house ELINT resources increased, NTPC was
winding down.

Launch

) For the impending launch, news reporters keyed on two worldwide firsts.
Three satellites would be lofted on a single rocket. Transit carried a Martin-built
atomic battery for auxiliary power. Ready for processing or not, a partly successful
Thor Able Star launch took place at Cape Canaveral the night of 29 June 1961.
Transit 4A achieved its intended orbit. The GREB satellite remained attached to a
scientific satellite, developed for Professor Van Allen's research project at the State -
University of Iowa, due to human error in the sequence of ground commands.

Electromagnetic interference ruled out concurrent operation, and an a ent was
reached to operate GRAB/GREBm Injun,& The
constraint of prior White House approval of ea interrogation had been

removed. Orbiting 475 x 540-miles at 66.8°, GRAB 2 began collecting on 15 July.

(U)  Stimulated by SAC's success on the Tokens, NSA PROD-03 formed a task

ﬁui' led bi Walter G. :ﬁ and swrted bi NavSTIC's analﬁts, to locate
total. Audico in ce was still unproved, but ing of

were disseminated in NSA's first product report on data from GRAB 1 (20
Jul 61).
—(57/B)— When GRAB 2 data tapes arrived and were dubbed at the NRL, NSA could
ot keep up. ion in the TOG revealed that analytical resources were being
-'UJ i .in A2 18 ~J2Y ' AU QUdala L4 o8 derjve )

o
. RIS =

ex in January 1962. The volume from GRAB promised to grow, too. The next

pected
two satellites, scheduled to io within eiﬁt monthsi had identical coveraﬁl a

) Fred Hitz had been reassigned from NSG headquarters to command
NSGA His place in the TOG was taken by Cdr Franklynn
R. Sperberg, who eld experience in GRAB operations from his previous tour
of duty as officer-in-charge of a station overseas. ONI's Fred Welden was being
relieved as Op-922Y in July. His successor, Capt Donald Mac Showers, had been, in
1957-60, the first officer-in-charge of the U.S. Navy Field Operational Intelligence
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Office (NFOIO) at Fort Meade, Maryland. Lorenzen sent Showers three copies of a
program outline for three heavier and larger GRAB. satellites next year, proposing
that it be used to guide planning by Op—O? and BuWeps (18 Aug 61)."

~64B)= Each satellite in the follow-on series would mdw
~ detection bands. Because useful location information fro; was . -
thus far limited to other methods of measurement were T
considered. Based on techniques employed in NavSpaSur, NRL was
vestigating "a satellite based system which wﬂ*etemune the [N

in
(18 Aug 61). NSA did not favor incorporating
' with GRAB, due to the necessity of completely reworking space and

ground instrumentation. did not pursue
engineering model sta

(V) A major reorganization of NSA was effected in August. Operational

- groups, corresponding to targets, were established and assigned alphabetic codes.
Herbert Conley became chief of A-Group (targeted on European Communist and
Warsaw Pact countries). Designation of his former office of eollection and signal

. analysis was changed from 'COSA' to 'C-l', now under Libbert. Designation of
Libbert's fo dvanced signals ana division was changed from ‘COSA-5' to

- 'C-15', with DeCourt as chief. Struve became chief of a special projects

division (C-14), responsible for machine processing of ELINT data. DirNSA -Frost

and BNI Lowrance had agreed that A-Group could redirect scheduled GRAB 2

collection when quick reaction was req in response tom
? For this purpose, Jo€ Struve arranged an interface
NSG' Sperberg and NSA‘ t Dedey from A-3. :

v) .Mic Showers agreed to query SAC on its GRAB processing techniques, and

CNO (Op-92) sent a message to that effect on 24 August. The , from
CincSAC's deputy director of intelligence, Col HSM;E incduded a
statement of SAC's processing philosophy that dif markedly from NSA's:

SAC's primary objective when processing GRAB-1 ELINT data is to select, from the
total data available, that intelligence which is of immediate value to the current
SIOP. Obviously the most valuable intelligence to be gleaned from such data consists of
the type and location of radars considered pertinent to the B defense
structure. ELINT signals, the significance of which cannot be determined due to certain
missing parameters or the inability to locate the source, contribute less to the
developmtoftheSlOP Based upon this premise, only those ELINT signals
'consudemdmdyngniﬁunumdwhnhmbebcnedmthmamephbhdegxuof
confidence, receive maximum attention and processing. This is not to say that all other
signal intercepts are ignored. During the film readout any intercept which appears’
unusual, regardless of whether or not it can be located, will be recorded and analyzed.

(B5Augél) .
SAC had by then received tapes f6r 21 GRAB 1 (all those for which
ephemeris was available) and had processed si cant portions of them. Resuits
far surpassed those at the NRL and NSA to date: .
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: ting of radars *
- located. Copies of the letter and attachments were sent also to Headqudrters USAF
and NSA. Assessing the information, the TOG concluded that SAC Had mounted a

massive manual analysis effort, mainly optical methods, aimed at developing the

uickly as possible. ‘Their brute force techniques, although

sound an FroduchVe, 31d not advance the machine’ _processing efforts being -

emphasi

).

at the NSA and NRL ind were not ‘applicable to all types of eqmpmenf

After companng collechon times on NSG's GRAB 2 mission tasking with
sample times of arrival of dubbed tapes at the NSA, Walt Deeley concluded that
quicker access to tapes of potential interest (due to proximity with events known °

from other sources) would be gained if NSA did the dubbing. A-3's interest -

reinforced a belief in Joe Struve's area that less tape handlmg would avoid tape
stretching that distorted time relationships for Audico.
Deeley suggested NSA take over the tape dubbing function. Both NRL'and C-15
(manual analysis) opposed processing work with original tapes (one-millimeter -
Mylar) because. of their fragility and because NSA did not have equipment that -
could produce usable dubs. In consultation with -

representative to the TOG,
getting more resources for NSA's analysis effort and improving coordination

between'manual analysis, under John Conlon, and the machine processing element. " -

During TOG mscussxons, -

and NSA C-15's ,
Howard Lorenzen drafted a letter aimed at

Prepared as a formal letter from DNI Lowrance, addressed to the TOG and to:

DirNSA Frost, the draft went no farther than Mac Showers' office due to chsclosure

of an nnpendmg national program that would consolidate all satellite' .
‘recormanssance systems under CIA and Air Force management .

’Chapters References B

19Jan6t

6 Mar6l

6Mar6i

28 Mar 61

11 Aprél

1 May 61

DépSetljef (5) memdrandum for SeCArmy, SecNav, SecAF, Du-NSA c0py to ChJ(B and

others, Ser 106654 " :

Subj: Development of Advanced lntelhgence Collechon Program

' SecDef DoD directive 5160.32 o
" Subp’ Develbpment éf Space Systems

SecDef (U) memorandum for secretanes of nuhtary depaxlments DDR&E C!’l'xJC:S4 ASDs

general counsel, assistants to SecDef
Subj: Developimenit of Spa::e Systems

Enéls DoD Dir. 5160.32 -

" GenCotn, DoD(U)dnftDoDD 516034 _
- Subj¢¥ Kecotinaissance, thpingand Geodetic Programs

BuWeps (RAdm Connolly) (C) memorandum for SecNav

Subj: Space and the Navy's Future -
NSA COSA-5 (TS/LIMDIS) report to TOG

' Subf:_ Stapys Report on

o

Analysns of Project GRAB 1
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11 May 61 ~ Herbert F. Conley (TS/ LIMDIS Sensxtive) letter to Adm L. H Frost
_Subj: GRAB Processing . ‘

Jmél . NRO (U) addendum to Instruction Book No. 25

" Subj: ~ Description and Maintenance Instructxons for Modermzed Radio Recenving Huts

18 Aug61  DirNRL (classified) proposal to 0p-922Y
- . . ' Subjp Solar Radiation Satellites in FY-62

. 18Augé6l  NRL (S) Report by Space Surveillance Branch and Satellite Techmques Branch of

" Applicationis Research Division
Subj: A Satellite Surveillarice System

25 Augél CincSAC (TS/LIMDIS) letter to CNO thru HQUSAF

Subj: GRAB-1 Processing (U) -
Atch ('I‘S/IMDIS) report GRAB-1 ELINT Ptocssmg with six attachments

Only
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Chapter6. NATIONAL PROGRAM

(U) The GRAB project became assimilated in o national program led by the
Air Force in response to indications the Russians were developing an_anti-ballistic
missile/anti-earth satellite capability. The second successful GRAB payload i

observed different portions of the spectrum and enabled NSA to characterize g
powerful, new system probably located-at the _ .

National Funding .. .-

(U) ' The Giipatrié/ McNamara feformation of sl.:;t;e systems de\iel,opmen't' was -

being extended to the intelligence arena in 1961, as forecast by the DoD general - -
counsel's draft directive of 28 March, ' The SecDef signed a top secret memorandum -
that informed John Connally and other service secretaries of the collateral .
designation of the SAFUS as the SecDef's assistant for reconnaissance, as well as the
plan to consolidate all DoD "satellite ot overflight photographic reconnaissance,”
mapping, geodesy, and electronic signal collection programs” (6 Sep 61). Attached, -

" for guidance, to the memorandum was 3 letter from DepSecDef Roswell Gilpatrig, to '

outgoing DCI Allen Dulles.- The letter reported Gilpatric's agreement (apparently - - -
verbal) with the DCI, concurred in by the acting'DCI, Gen Charles Cabell, "with’
respect to the setting up of a National Reconnaissarice Program (NRP)"and to
establish "o a covert basis a Nationial Recannaissance Office to manage this- " : . .
program” (6:Sep 61).- The office ta be formed (by mid-1962) would be jointly directed
by the CIA's deputy director for plahs arid thie SAFUS, as spedial assistant for -
reconnaissance to the SecDef, with authotity delegated by the-DepSecDef. NRP -
management would respond solely to USIB requirements and priorities for.~ - -
photographi¢ and electronic signal collection. The two NRO directors (Richard
Bissell and Joseph Charyk) would control - without intervéning reviews or
approvals — reconnaissance systeétn project directors in the field: A: chart attached to * -

" the agreenient showed 4 joirit organizationial striicture for' managerrerit of thie NRP,

down to ditectorship ef the Samos project, in both its actual (covert NRO) and
apparent (overt Air Force) manifestations. The-WNRO directors (CIA DD/P-and
SAFUS) would be supported by a special staff, overtly identified as the Office of
Missiles and Space, Office of the Secretary of the Air For¢e (SAFMS). The special
staff (SAFMS) had already been fitimed within the Air Force secretariat, to support
Under Sectetary Charyk's contrél of Samos, and staffed by niembers of the formet- -
Air Force officés of guided missiles and advanced technology (satellite Systems),” -
which had been directed by brigadier generals. {The agreemént made no mention of
the two operatiénal systems, GRAB and CORONA — probably becaiise Samos was -

/:
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(U) ©  Electronic signal intercept and processing fell under the purview of NSCID A
6, which assigned NSA responsibility for national COMINT and ELINT intercept’ _ :
and processing, DirNSA Frost objected to Gilpatric's plan for joint CIA/Air Force - . . , :
_direction of all overhead electronic signal collection.” Eugene G. Fubini,an . N
intelligence expert in the office of DDR&E, was appointed to look into the matter, in
. coordination with the affected 6rganizatioris. SR B

——

(8); Gene Fubini solicited representation from DDR&E, CIA, NSA, SAFMS,
ONI, and Army ACSI. DNI Lowrance assigned action to intelligence specialist Mac
. Showers, who headed ONI's operational intelligence branch. Showers assigned two
TOG members to Fubini's group: _of NavSTIC and Frank Sperberg, who™ - R
coordinated GRAB operations from NSG headquarters.  Herbert Conley was the = - l '
senior representative from NSA. Walt Deeley was the récording secretary. T

. pm———a

(U) ©  The meetings chaired by Gene Fubini disclosed the rationale fora - i*x... = . |
" nationally funded program. The radars photographed by U-2 at Lake Balkhash were -
part of an emerging Soviet defense against Polaris ballistic missiles and SAC's i T
budding Atlas ICBM capability. More suspect sites under construction had been * - SR
found by the CIA's CORONA system. A crash program, similar to the Manhattah = *
roject, was needed to detect, analyze, and couriter signals from these radars and to == - .~ |
o

P

find other ABM sitesin the Soviet Union.  The NRP would fund additional photo? *-
and ELINT satellites needed for this purpose. All aspects of the program would be -~ -
‘placed under extremely tight security, top secret codeword, With separate control
systéms ta cover tecnology and product, access to techriology limited to those -~ ~

planning and implementing the systems..
1)) Neither the office of DDR&E nor SAFMS were well informed about: ,
Canes/GRAB, arid.SAFMS challenged its continuation in the national program. - . - - ‘
The project-had strong representation, though, not only. from anl'ey,“m- A [
Sperberg, and Deeley, bt from CIA'$ Harold W. Willis, who had beenaCanes =~ = .
participant since well before the first launich. His office had also helped advance -~
analysis techniques.:” .~ " -. ©~ .. . T :

- RO o ;

-

(U) . By way-of 3 tutorial for Geng Fubini's group, NSA issued its seeond ... "_- - ~
product report on Canes, the result of collaboration by NSA, ONI, and SAC (19 Sep =
61). This included results from NSA's manual analysis and processing (semi» ~ ...~ -
automatic and automatic) on GRAB 2 data plus results from further analysisof - .
GRAB 1 data by NavSTIC, SAC,.and-NSA.~ - . . .- e T

(U) - The case for Canes was further buttressed by NSA's revelation of the dawn..©. -
of automated processing of ELINT pulse data, in a five-page report filed asa- -~ - ..
. memorandum for the record (12 Oct 61). For GRAB 2, analog tape playback speed -. "
was regulated by the 60-kc reference tone, which ran the Audico clock. The critical .~ -
~ part was manyal adjustment of threshold fo fit the incoming signal level, whick, ~
required .considerable operator experience to attain satisfactory performance. Audico -
ulse times were written to an IBM 727 digital tape drive. An IBM 704 computer -

. Ha_indle Via B




NRO APPROVED FOR RELEASE
13Juné20‘_|2 . :

—SECRET- o “Page 75

: .. and fairly accurate. 'The process effected for GRAB 2 was being retrofitted to the .
3 " GRAB 1data. The analog/digital conversion would be harder since the original -
. recorders were of low quality and the 1-kc timing tone was not suitable to run the
} Audico clock. Routines were nearly complete to convert outputs of Bausch and
3 Lomb film processing and the Gerber process to a format usable by the scan-sorting
;. program. Equipment had been ordered to enable the signal conversion branch of C-
% .+ 13 (communication intelligence division) to take over the dubbing task from NRL.

(U) .  Working in concert against the understood defensive threat and focused -
mainly on the covert efectronic signals collectiont aspects of the Samos [l =~ -
,, rojects that were being optimized against it, the group soon agreed to
distinguish between ELINT collection and processing, allacate space-based collection
.. to the SAFMS, allocate proeessing to NSA or organizations designated by NSA or
) . authorized by USIB (i.e., SAC), and utilizé "resources of all other components of the
" U.S. Government engaged in electronic signal intelligence activity" as feasible.-
* (This openéd the door to participation i1 the national program by elements- :
. supporting Canes.) The group. specifically exempted "present approved collection -
- . and processing programs” (i.e., Canes, from the new construct through
1962, .. e S

_ , L) Absent SAFMS support for the current fiscal year, DCNQ (Dev) Hayward

f had approved diversion of a Thor Able Star: procured-for Transit to GRAB's next

launch, two months Hence (29 Sep61).. -~ . -0 et

l ()] The concise written product of Fubini's multi-agency group was attached
to a top secret memorandum from DepSecDef Gilpatric to the service secretaries and
others, which approved for implementation withiri the DoD its determinations and

i assignments of responsibilities. The forwarding memorandum equated the SAFMS
with "that activity for which the Under Secretary of the ‘Air Force has been. - S

l designated as my [SecDef] Assistant for Reconnaissance’ (20 Oct 61) .- ..

ABM Threat .. .. =~ -

" NavSTIC's likened the developments to a new division in the Soviet '
) " Army of electronic warfare: In the national ELINT domain, Howe was

—SECREF— .HanthiaB. '
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'acknowledged as an expert He had partlcxpated in the natxonal ELINT ptogram
since its inception, He crafted Navy inputs to the national program through the -

USIB structure, and he reviewed inputs from other de j:artments and agencies. His .‘

work ranged from broad mission objectives down to detailed technical requirements
-on priority and accuracy of individual parameters, and his view encompassed all-
systems and users. In his requirements work, he continued placing search first, now'’
primarily ABM; radar order of battle, second. Howe interpreted national
requarements for the GRAB project, which would need to be reonented accordmgly

U= The new threat and measures to combat it warranted tlghter secunty, and
the ONI replaced Canes with the Hold control system, which required new -
indoctrination. Those who executed the secret Hold security agreement then read a
two-page descnptxon of the Hold Program, as follows: _ E
o TOPSECRET ~ "'.. . . L
© " TSPECIALHANDLING ¢ .. 0 0 T
_ 'HANDLE VIA HOLD CONTROL SYSTEM "
- THEHOLDPROGRAM *

.. Project HOLD is an ELINT collection system, utilizing an earth satellite as the
‘ollector. The program is sponsored by and carried out under the auspices of the United
States Navy. The Director of Naval Intelligence has been appointed Project Director - ~

‘and given overall responsibility for the project by the Presiderit of the United States. A -

“Technical Operations Group (TOG), composed of representatives of the QOffice of Nayal
‘Intelligence, the Naval Security Group, the Naval Research Laboratory, and, the - .
Nationa] Security Agency, exists to advise the Project Director in all phases of Pro;eet o

' HOLD. _
To date, two ELINT satellites have been phced in orbxt under this The first
y collected ELINT datain the . . - megacycle range over
the Soviet Uni The second is currently collecting ELINT data[Jlll}
t : 4l - - ’ S

er the same ‘areas. -

7 Project HOLD was ongmally desngned to test the feas:blhty of ELINT collection by
" satellite, The feasibility has been proven beyond doubt, and in addition a large volume
" of operational intelligence has been provided. Most significant, perhaps, is the ability
"~ to collect ELINT information in areas of the v&uchmcoﬂ\plehely
inaccessible t6 all othet ‘collectioh systerns.
*  Dissemination of HOLD information (elfher informafion mgardmg the program
itself, or intelligence information which might reveal the satellite intercept source) is
- made only to persons who have been officially briefed on and cleared for accessto
Project HOLD. The briefing and clearance alone do not have the effect of authorizing
free and unlimited access to HOLD information. The divulging of any individual fact .
' eomemlngl’ro)ect HOLDmIlbedeterminedby two uiteﬁa.bd&\ofwhichmustbemet_ '
(a) the recipient must hnve rewved this briefing md have been chared for acd&ss

to HOLD, and
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- achievernent: Mrs, L
guidance and ‘interpretatiort), Mr. Déeley arid Mr. Struve (general management). He _

: reports from the GRAB data, an
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(b) he must have a vahd and demonstrable need to know the mdnvxdual fact bo be
- divulged.: © _
Each person who is bnefed on tlus problem is mdiv;dually xesponsible for
maintaining the security thereof, and foremurmg that both of the above criteria are -
‘met prior to divulging any informiation cancemning this project to another, By executive
“order of the President of the United States, the Projeét Director is responsible for : .
: determmmg who shall obum dearagce for HOLD ‘(dated. when execuhed) i

(U). Mac Showers contmued. as the DNI's representahve to the TOG, but he -
was engaged more fully in a reorganization of Op-922 occasioned by activation of the.
Defense Intelligence Agency (DIA) at the beginning of October. As a consequence,
350 ONI personnel and attendant functions in the Pentagon were being transferred
to DIA. His own operational intelligence branch, Op-922Y, was lightened and

. renamed 'composite support branch’. The ELINT section (Op-922Y4) was . -
. redesignated ‘fleet support section’, and Showers now drew hig support for -

GRAB/Hold from a special projects sect:on (Op-922Y3) in the Pentagon, as welI as |

from NavS‘I'IC at the USNO. -

) Followmg a TOG meetmg on 27 October, naval officers and civilians
continued discussion of the possibility that an ABM signal, if detected by GRAB,. .
would be recognized in the data, How would PRF and scan sorting work on a sxgnal
whose parameters were unknown? Highly skeptical, —was askedto - .
amplify his comments regarding NSA's processing difficultiés in a.summary report
to the project director through the TOG chairman. NSG G52 typed and submmed
Howe's report to the DNI, copies to’ Sperberg and Lorenzen -

) On the posmve 81de, the report acknOWIedged the engmeenng

accomphshment'
NSAhasmtheirmadune work, accomphsheda u'emgtdousbreakthmghm:educhm
.of the analog data.autoinaticall ha:dcopymasmaﬂsamplmgofGRABntake,
* which is really a milesfonié in ELINT processing: /(30 Oct61) . = .

Howae. lauded mdxvidu‘ who had- made trémendous contributums' to the-

(manual processing), LCdr [ general - - -

noted, though, that NSA had as zet produced only-two final intelligence product
he identified obseacles to further productivity: .
- The NSA mianual-processors are eritirely involved it analyzing Air Force input® which = ..
i6 more difficult to analyze.. The autorhatic output of NSA is‘stalled due to difficulty in
obtaining qualified operators for the AUDICO equipment. ... the task group that Mr. .. " -
' DEELEY had available in mid-1961 is no longer available to 'GRAB. The turnover in
" mathematicians working on computer programming has been severe. Furthermore, -
. reorganization within NSA and & general lack of ELINT appreciation qutside of C15

[Wxth regard to ELINT apimecmhon and search for unusual sxgnals I-Iowe would

soon be. proven wrong, to

dehght] 3
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(uy- assured DNI Lowrance that his “conimenis do not reﬂect upon
the many faithful and diligent NSA workers who have in many cases, worked .
unrewarded overtime on: the task. - We admit the problem is difficult. Nevertheless,
we must all do more or conslder abandoning the GRAB project entirely.” His' .

personal despair of squeezing any more effort out of NSA was reflected m d set of '

recommendanons for addmonal ow-key efforts by NRL and ONI

report Howatd Lorenzen tumed to -

(U) After recezvmg a copy of]
to hardware, software, and personnel in C-

. Bob Misner (who was closer than

* 14) for an assessment of the status of processing. Regarding Audico threshold levels, ’

Misner favored experimenting with a fixed setting, pending some future - .-

development of computer-controlled adjustablé settings. A few runs should

_ determine an optimum level to get most of the si and little of the noise. Based:
on ongoing dialogue with Joe Struve and he did not believe that

Audico was a problem anyway, The disruption in processing was due to C-14's

upgrading to a more powerful IBM 7090 computer. Misner accepted [l word™ *

that Audico was 90% effective and suggested asking[lllllllto commit t6 a date
when the new 7090 software would be debugged and 0perahonal. FOREEEE

" Future Program Commlttee S \4 : L S e

L : 4‘

(V) A GRARB research planmng group (BuWeps, NRL, NSA, NSG NavS'I'IC), -
chaired by Howard Lorenzen, met for a second time.at the Navy Lab on 2 November .

" and- began to consider an ambitious development schedule, stimulated by the ABM
threat and NSA's interest in the possibility of a two-satellite GRAB configuration.
‘With BuWeps paperwork in progress to transfer $1.5M to NRL for fiscal year 1962 .

- (14 Nov 61), the countermeasures and satellite tachmques branches would be able-to
do their parts. The chief obstacle was a-launch vehicle, cost of which was remned i

the BuWeps budget for transfet to. Air Force. Samuel H. Hubbard of BuWeps .-
favored the new joint Ait Fotce/NASA Scout bcmter, even though it was still an

untried systeth and had a current lift capability of only 60 to 80 pounds, because thg- p

cost per shot was about $1IM compared to $5M for a single Thor Able Star.. Either a

dual-satellite ]aunch would have tb wait until the Scout -matured to its eventual hft-’

off capacity of 150 pounds, or two Scouts would be needed. Howard Lorenzen, Reid
Mayo, and Bruce Wald went to the NSA on 9 November to discuss with Bassford
- Getchell, NSA's suggestion for two-ball GRAB
and a means to get more data than.was beirig provided by NASA.

(U) . A pair.of GRAB satellites,
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g . v . A p to. ‘support fora - -
. - two-ball launch. Provided that ephemeris accuracy could be improved Sufficiently© .
: ‘and a suitable launch vehicle found, Lorenzen agreed to incorporate NSA's - -
} objectives in the long-range development schedule. The first priority was to
accomplish complete coverage of the radio frequency spectrum for

-~ (U) ¢ An NRL/NSA committee (Bruce Wald, Bassford Getchell, m o
. was formed to investigate the ephemeris problem. Wald set up a 14 November
J . meeting with two members of NRL's computing team for Minitrack and o
:  NavSpaSur., After this productive session and further researéh, they visited -
' NavSpaSur oft 20 November and were ready to write their report for the TOG. The
S - " report assessed all existing US. space surveillance asséts and concliuded that érbital |
elements "from SPASUR appear to be the best for NSA's purposes” (4 Deé 61). -

:+ (U). - SAC' director of intelligence, BGen Robert N. Smith USAF, sent DitNSA. -
Frost a copy of the 544th RTG's latest version of GRAB location techniques, used for
The locations were considered -
. I assisting in defining the operational intelligence required *
for SAC and SIOP planning" (6 Dec 61). SAC was now using, with very limited . B

' . (U) ' Enéouraged by SAC's progress and assured by the NRL/NSA report to the

TOG on potential ephemieris accuracy, the GRAB research planning gioup * - .
concluded that*couldsucceed against single beam
- radars. The group, renamed 'future program committee', recommended Navy

programming reorientation for that objective and NSA advocacy in DoD for a
suitable launch",y‘ehidg‘(lﬁ Dec 61)." .- : R -

~(5£B)— In early Decerbet, NSG hei

. Navy SIGINT stations i,
both tracking and ELINT sighals-froms GRAB 25 1 . ,
engineers studied the messages, dtalyzed most recently available recordings of .
ELINT and telemetry data, then conducted expeririental testg at Hybla Valley. - - R
Modulating tones for the telemetry were inoperative, leaving the carti ing
but ending collection of SolRad data.- The upper band of GRAB 2 -
had failed in early December, The lower band | 2d lost some -
sensitivity, but there was no reason {6 expect early faflure. [Although ELINT. -

2, NRL's satellite and payload

«
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collection contmued SolRads demrse marked the end of the useful h.fetune 1n
unclassxfied tables of launchlustones] : ) ,

) ‘, TOG review disclosed that sailors who mterrogated payloads received
little in the way of guidance on their duties. Those trained by NRL, trained their
successors. There was no set procedure for reporting anomalies. Another GRAB -
launch was scheduled in a month, and the TOG agreed that the situation should be
remedied before then. NRL's Ed Withrow provided the technical content, which -

- NSG transformed to a set of standard operatmg procedures for mterrogatxon, B
mcludmg faﬂure rep@rtmg (Ian 62) : S .

Lorenzen submitted a plan for the future program to the TOG, auned at -
per satellite, with slight overlap, commencing in the final -
quarter of 1962. Further tailoring the program to the awaited

- outcome of NSA's proposal to Dr. Charyk (16 Jan 62). In the meantime, CIA and
.SAFUS were realigning their projects under the joint' management concept, in

accordange with the September DepSecDef/ CIA agreement and SeeDef e e

. announcement

(U). . On the motning of 24 Ianuary, a 'I'hor Able Star hfted off from Cape

" Canaveral carrying three satellites for NRL's experiments, along with two others.

‘The smallest, SurCal 1, at 9 pounds, was desi; as a space object to calibrate the - . .
NavSpaSur fence, A low frequency trans .
- ionospheric experiment, to study ionosp ects on very low frequency (VLF) .

propagation, was carried on a 60-pound satelhte (LOFTI 2A). GREB 4, at 55 pounds
carried SolRad 4A, and GRAB. Injun 2, at 59 pounds, carried another of Van Alleni's
payloads. A 36-pound Army communication satellite completed the assemblage, -
called 'Composite I', nicknamed 'Buckshot'. The first stage Thor went well. 'lie
second stage separated on schedule a few minutes later but exploded befom reachmg :
sufﬁcrent velagity to attam orbxt ancl fell into the sea, .

Follow-On Program con , : :'?'»' ~ a
(U) . As work proceeded on bm.ldmg more BI..]NT sahelhtes at the NRL,

(U) . 'I'hename Dyne was assrgnedtothetWo-ballfolIow-onandusedma .
letter from RAdm Kleber Masterson, deputy chief of. BuWeps, to the DNL.- -
BuWeps was in somewhat of a bind in-the-cyrrent year, in regard to its support for
Transit and Dyno. The two systems were no longer launch-compahble The Thor
Able Star diverted from Transit to Dynao, had left a gap in the mventory BuWeps

;';- —m : Handle Vill
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R request to SecNav. for emergericy funds was under consideration. ‘A feeler to 'NAS’A'
- . Was so0 far unanswered. The BuWeps letter summarized BuWeps' launch support

to date and provided a Dyno launch schedule and budget through fiscal year 64, ~ -
-aimed at two launches per-year. Subject to CNO and DoD approval, Dyno funding - -
to NRL would be $2.325M in the current year; ] llllin FY63; in FY64, Fiscal”™
j year cost of five Thor Able Star launches, retained in BuWeps' budget, would be,
' " respectively, $3.825M,FTO help execute the program, ChBuWeps
} requested DNI's agreement that: . ' e T

a. A Bureau of Naval Weapons Representative be appointed officially, as an associdte .
member of the Technical Operations Group for PFroject DYNO, =~ + - . +. = . .
b. Program Requiremeits, havirig beén approved by the Praject Disector, will be. .~ - -
forwarded in writing to the Bureau of Naval Weapons for implenienting action, -
- ¢ The Projéct DYNO byiefing team be expanded to include a representative of the.
Bureau of Naval Weapons to provide information that is of a program nature. (21 Mar.
. 62) : R e LT . ‘
Sam Hubbard became the BuWeps fiscal representative to the TOG._In some future ~
. correspondence, GRAB 1 and 2 were renamed as“'Dyno 1'and Dyno 27° . * 7. .
3 : (U) . Whether or not Bill Howe's 31'October report to the DNI found its way to
NSA is not clear, but subsequent events show that C-15's analysts had continued ~ - .
o . attacking the backlog. GRAB 2 had been tasked for three missjons o
i - when, as it happened, Russian cosmonaut Gherman Titov. was in uncertam -
' . recovery while the world anxiously awaited news. C-15's manual analysis of tapes -
. for two of these missions discovered

| —(64B)— The two intercepts were extmwivél‘y and compared at the NSA
- and the NRL.over a period of several months.

was photographed, studied, and compared with other groups. NRL .
developed a simulator to test payload reaction to such a signal and to explore tighter
oulsing patterns that might yield those observed. NSA disseminated '

DA

-

. -+
RS

(U) Preliminary reports of the analysis stimulated intelligence community-
, inquiries regarding the Navy's capacity for increased production, which ASN (R&D)
James Wakelin and the new DCNQ (Dev), VAdm William Raborn, investigated in- - -
the coritéxt of fabticating unclassified satellites; ONI updated the classified o
description of the Navy satellite program to point out that one of the startling
j contributions of the program has been discovery of a new radar system thought to be -
’ part of the anti-ballisti¢ missilé coniplex of the Soviet Union. = - -

rs . i .
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(U) ... DCNO (Dev) Raborn's Polaris missiles were among the weapons that .. - =~ H
might be thwarted by a Soviet ABM system, and he now had responsibility for T
developmental requirements to be answered by the material bureaus. The BuWeps
assistant chief for RDT&E queried DirNRL as to NRL's capacity to maintain .~ =
“engineering excellence” for an expanded program involving "as many as five:
COMPOSITE type launch operations per year ... possibly twenty (20) satellites of the
Solar Radiation, LOFTI and SURCAL types ... without adding new facilities ... on a
continuing basis by 1 January 1963" (3 Apr 62). ChBuWeps sent to DirNRL a task
and project order for $576K to cover long-lead items (10 Apr 62). (Although .
" BuWeps aggregated. this amount with the FY62 $1.5M previously provided for .
GRAB, this money was allocated directly to Marty Votaw's branch and accounted
- for, within NRL, separately from funds allocated t6 Mayo's Problem 54R06-29.) -

.'( .

7

BN

3

(U). . GRABs fifth launch vehicle, a Blue Scout, was BuWeps-funded; procured -

by the Space Systems Division of the Air Force Systems Command, and scheduled -
for.a West Coast launch. To conduct pre-launch checkout of the satellite and * .~
support launch vehicle integration, NRL got the use of building 517 at the Naval

Missile Facility Point Arguello [later Vandenberg South].” The rocket was launched _
from Point Arguello on 26 April and landed in the ocean, in sight of the launch pad, -
barely three minutes later due to loss.of attitude control. =~ =~ ~ " o

(U) .. Disappointment over the Scout failure and two previous Thor Able Star - .
failures was reflected in NRL's response fo BuWeps. Claude Cleeton, o T )
superintendent of the applications fesearch division, prepared the NRL replfii* . = - A
" ... within over-all Laboratory commitments and without adding new facilities and - - ' '
personnel two launches a year of the COMPOSITE type would be reasonabie. At least'a 7
_six months lead time is essential. ... By January 1963 the capability to support four - - 3
launches a year of the COMPOSITE type could reasoriably be provided. This DS
capability is limited by the ability to recruit and train persannel and assumes anearly =
determination to proceed ...: E o . - e e }
This laboratory has enthusiastically supported the satellite development for the =~
Solar Radiatiori and LOFTI programs based on the need for new information in these
, areas and the excellent resulis of the first satellite in each program. The vehicle = - )
 failures for SR 2, SR 4A, LOFTI 2, and SR 4B place both programs in a precarious- . * . -
position. The reliability of the Thor Able Star was barely acceptable, atid the retent -
shift to the Scout vehicle while it is in the development stage appears to be-even lesg - : Y
acceptable, : For the Laboratory to build up the enthusiastic support of a large efforton~ - . j
. satellite development the prodyctivity of scientific information must be greatly
" improved. Plans for NRL satellites on Scout vehicles should be deférred until the Sedut K
has demonstrated improved reliability. The accelerated program can be accomplished ,_]
using known techniques and existing hardware only if every effort is expended toward
. the early procurenient of Thor Able Star velides for COMPOSITE type Biunches. ~ - )
- (API/M&YGZ’. B -~ . - ' tort N i) O [ J
Lorenzen received the TOG's coticurrerice that they forego a secand Scout launch of
"GRAB planned for July and go directly to.a Dyno two-ball launch with Thor Able =~ .
Star laterinthe'year, - - . : .. e o T i {

—{8#B)~ NSA had concluded that GRAB 2's ABM:-relajed signal was compatible | )
with what might be expecied oo I rroogrophed < |
o \ —SECRET—- .  HandleViaB , : .
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B\ o m The TOG recognized that location-fixing methods in use or foreseen .
: - for the follow-on program would be unable to resolve the question. ChBuWeps
3 funded NRL with $50K to resume study of localizing radars by means of. = -

(2 May 62). (Again aggregated with previous funding fo

| GRAB,_'.th_'e money went directly to Roger L. Easton's Problem R02-39). - *

—{57By~ Meanwhile, a Sag Ageria ELINT satellite had reached orbit
as Talent Keyhole Missio il scanned portions-of S . -
- . bands, and recorded measurements of lllipulses detected in its [ lifetime. -

Like GRAB, the Samos data was analyzed by the special projects section of the 544th

- Reconnaissance Technical Group at the SAC and by the advanced signals analysis -
division (C-15) of the office of collection and si analysis at the NSA — to _
identify signals and determine Samos antenna footprints for each signal of interest. .
Another Thor Agena launch was scheduled for June., (Samos Project 101 film - =
readout had been proven on orbit the previous year but terminated dueto
CORONA's better resolution of imagery.) CIA had by now lost its senior leadership
on participation in the national reconnaissance progtam. “Ip addition to DCI Dulles, -
the Bay of Pigs had also claimed Gen Charles Cabell (after nearly nine years as
deputy DCI) and DD/P Richard Bissell. The SAFMS refined the management "
construct for the NRP. The new DC, John A. McCone,.signed an agreement with
DepSecDef Gilpatric on 2 May 1962 that the NRP would be directed by a single

. individual (to be mutually agreed upon by the SecDef and the DCI), instead of by the

y - CIA DD/P and SAFUS jointly. The Air Force would manage NRP programming -

: . and budgeting for both DoD and CIA projects, and the CIA would be responsible for

. _procurement secrecy and delegation of security responsibility within the CIA, DoD; -

. and industry by means of its Byemari control system. ) R

-==(6/8}~ " Within the Byeman control system, which superseded Hold, Dyno was -
- renamed 'POPPY. DCNO (Dev), CliBuWeps, DNI, and CNR accepted DirNRL's - -
assessment that NRL could support four lauriches per year, starting calendar yea#
' " 1963. ASN (R&D) James Wakelin submitted for SecDef-Robert McNamara's L
: consideration a SecNav proposal for additional POPPY satellites to "expedite further
coverage of the Soviet ABM system as well as other Soviet R&D, and operational
electronics” (21 May 62). An attempt to launch a pair of ELINT satellites could be"
- made each quarter during 1963 and 1964. With a .65 probability of launch success on
. the recommended Thor Able Star and one-year satellite design lifetime, this should
- achieve continuous coverage from two pairs for twa years. For FY63 had -
already been apportioned for POPPY development and launch; FY ,
'Additional funds would be needed for four more pairs of satellites, four launchers,
ground site upgrades, and data reduction and processing. . . T

={&#B}— On 25 May, DirNSA Frost and Utider Secretary Charyk agreed on terms of -~

. NSA participation in the NRO, iricluding NSA's responsibility for analysis and =
reporting of SIGINT data collected by satellites and reassignment of thé chief of . -
NSA's advanced signals analysis division, Hank-DeCourt, to Charyk's office. (Since

sy

Copmr (NPT, b . RN i
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_ DeCourt wis a naval reserve cryptologist with the rank of heutenant comumander;,
this move was considered a plus for the future of Navy ELINT satellites.).” .~

—B#B)-  SecDef McNamara soon signed DoD Directive TS5105.23 (14 Jun 62), which "
established the National Reconnaissance Office (NRO) as a DoD operating ageticy to -
manage the NRP. Joseph Charyk (SAFUS and SAFMS) was designated covertly as . -

- the director, NRO. His staff — formerly the SAFMS, now the Office of Space o
.. Systems, Office of the Secretary of the Air Force (SAFSS)'— became the covert NRO T
staff in Pentagon room 4C1000, former home of the Air Force Office of Guided -~ -
Missiles. The objections of the DirNSA notwithstanding, the DoD directive made - *

+ no mention of a role for NSA. DirNSA Frost was replaced, two years early, by LtGen
Gordon A. Blake USAF at the end of the month. [The distinction established by =~
Fubini's working group — NRO collection and delivery of electronic signal data,
exploitation by "NSA or other user” — was subsequeritly ratified by agreement of
DCI McCone and DepSecDef Gilpatric during DiftNSA Blake's watch (13 Mar 63). .
The term ‘other user' referred o SAC) ~ = -~ - - - 0T -~

Project Regults . - , _ S . _

(U) - GRAB 2's useful operational life extended to whendata .

- became too sparse to make regular collection' worthwhile. Through the

payload was tasked occasionally to check its status. ing the fourteen months of .-

- finally epded altogether.
survivor, hence most powerf
edrly warning radars. : IR K 3
N (5)) ' intercepted a new signal that SAC's analysts initially -
- judged to be an ABM radar, because of its power. The report drew a lot of intetest.
- Comparison by SAC/CIA/NSA/NavSTIC of intercept data on this unidentified _

. signal from, i i-missi rehensive -
characterization of

s
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(U)  GRABSs contributions to U.S. knowledge of Soviet air defense radars were
reflected in changes in thie DCI's estimates regardifig thé-chance of successful US. - -
attack by manned bombers. Before GRAB: o - oL
14. We believe that the Soviets will continue to improve the overall capability of .
_their large and complex air defense establishment. Despite these improvements, the
Soviets probably will still not achieve within this time period [through mid-1965] a
high degree of assurance in dealing with a large-scale sophisticated attack by manned ‘.
- bombers armed with high-yield nuclear weapons. They would probably expect to =~ .~ . - .
» destroy a significant number of the attackars, but, given the increasing complexity of . .
' the air defense problem, we doubt they will be confident of the extent to which they
could reduce the weight of any given attack. (29Mar60) -~ o
After GRAB: T '

() T CRAB's engmeenng legacy was on a par with its izitelligenc"e results.

' Existing ECM technology was readily exportable to space applications. Feasibility of

intelligence collection by satellite was demonstrated. ‘A platform in outer space ,
could collect as much as all the platforms in its field of view - at a-fraction of their
‘cost and at no risk to personnel. The output, initially oveMvhelming, stimulated
iriventioni bf madhine processing of digitized data using commercial computers, - -
Relatively sophisticated space-and grourid equipment could be operated by soldiers,
sailors, airmen,*and civilian technicians. All elements of the intelligence - o
comumunity, agencies and departments, could participate in collegtion, Processing,
and exploitatiortof the information derived. Intelligence cotld partner with
science, without reducing effectivetéss of either payload. ‘Three yéats after transfer

-, of NRL's Va’ng9ard team t6 NASA, DoN had resurrected an in-house capability for
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qulck response productlon of small satelhtes and ground eqmpment to meet .
multiple defense needs. ,

A5/ B)- Fundmg for Navy ELINT satellites averaged per year for ﬁscal years
1963-69 — nearly as much each year as spent on GRAB develo opment in five years
with five launch attempts. Launch.costs were retmned in the An- Force budget-
(Program A). < National funding brought multiple satellites in each launch and more
- payload receivers and downlink transmitters, steadily expanding the radio frequency
coverage throughout the decade.. Technological advances, along with increasing
NRO efforts to define and 1mplement more ambitious space colléction concepts and
on-orbit measurements, led to sophisticated tasking and collection procedures and
satellite support functions.” NRL applied new technplogy in design and .
development of satellites, payloads, and ground ‘equipment. By whatever nanie — - -
Tattletale, Canes, GRAB, GREB, SolRad, Hold, Dyno, POPPY — the project was.a
success and had only ]ust begun : _ A T
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(U)"  The Cuban missile crisis overshadowed the ABMYAES. threaf and

- engendered requirements. for national_ fasking, increased collection, and faster -,

results. Solitary GRAB satellites were succeeded by .a pair, then triplets in a single
. | . i messages Data from the triplets -
enabled NSA. to characterize [ ABM-related: systems. . -~ -~ -

(U)  * DoD Directive TS5105.23 of 14 June 1964 was prescribed by SecDef -
‘McNamara to be the sole non-compartmented identification of the National:

- Reconnaissance Office and the National Reconnaissance Program, Although the -
directive officially established the NRO 'and NRP, it did not disclose much about - .

either of them. Participants in the Navy ELINT satellite project understood that the "

- NRQ's orientation' was hardware — launchers and satellites — and that fiiture -

programming and budgeting would be a responsibility of SAFMS, instead of Chief,
BuWeps; launch planning interface from Air Force, instead of BuWeps.. There was
some talk of supporting the Navy project by excess capacity in Thor Agena launchers -
used with polar orbiters. To forestall detailed West Coast planning in this direction;
DNI Vernon Lowrance.sent to DNRO Joseph Charyk a specificationt of orbital - - -

requirements, stressing the 506-mile orbit at 70° and the compatible rietwork of B

ground sites (7 Jul 62). ‘

B~ * POPPY would include two new collectibn sites as replacerfients fo‘r'. e
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—NRL relocated the GRAB eqmpment and tramed respectlvely, '
airmen and soldlers In operation and maintenance.

~8/8)} -DNI Lowrance informed the director of NSG, RAdm 'I'homas Kurtz of
increased requirements for the project: . . _
Project POPPY is entering a new phase of opeiations| in Novcmber whm the L - } '

first two-ball satellité will be launched in orbit.
- This will be the first launch for the Navy under the

auspices of the National Retonnaissance Office and it is desired to maintain the sasfle - . -~ b
" -. highdegree ofperformmcewehavehndmﬂﬂsprograminﬂiep&st. (20 jul 62y A R !
Two huts and double the pérsorinel would be required ateach site. The DNI ~ = . - .
_conveyed converns about retaining experienced opetations. personnel and :eqnested L ,
that NSG coordinate with-NRL to prepare new standard opecating procedures for - 0 .
the two-hut configuration. DirNSG Kurtz assigned action on these matters to Frank ~ R \
Sperberg: NSG's detailers at BuPers were cued on the desire to transfer c T L ’
- GRAB personnel to sites where the follow-on system would be operated an to [ '

' rotate experienced operators among the sites..- -, -

—(51‘3)— m—- a new concept for i improving POPPY. T
producuon or the radar order of battle — was just emerging. The President's - e L
science advisory committee (PSAC) had recently reviewed machine processing ~ . . - - I
capabilities and location finding methods in NSA C-1, the office of collection and - - .
signal analysis. During C-1's briefing'on POPPY, Richard L. Garwin from IBMhad:. =, ° .
noticed and asked the reason ca , ).

- payloads. He was informed that it enabl '

' I ma qansandsexenﬁstsu l‘hea, roach,. a eedtob‘-NRL
.and N AC-1 was to-capitalize on a. d -

ProgtamStﬂ.leture IR L R
—(S;LB)- AﬁewdaysaﬁectheDMdeﬁnedesosztaltequmfm&nNRP

structure became mych clearet, when the DNRQ definiad, his new organization.... . .-
functionally in-# Byeman methorandum;. Tha NRP element becama deﬁned by,four-

sub-eiementﬁ?mgramsA‘B C,andDn - N
'€ Program A funded NRO booster/satelhte mtegrahon and Idunch‘ ug weﬂ | )

as overhead Teconnaissatice'studies and projécts sponsored by theé Air - - :. -
Force (wmch mcluded ctménf SIGINT Mlssmns“and futre .
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' -SI.GINT'Missions— Program A was managed byan
~ extension of the SAFMS — designated as the Office of Special Pro;ects, Lt

Office of the Secretary of the Air Force (SAFSP). The SAFSP was

. . headquartered at the Los Angeles Air Force Station, where it was hosted by
. the'Air Force Space and Missile Systems Organization (SAMSO), formerly

- the Ballistic Missile Division. SAMSO's deputy commander for satellite’ °

o project GRAB, covertly managed the am C sub-element. (Apart from

* programs, BGen Robert Greer, covertly managed Program A as the
. -director, SAFSP. . . T TT R
.*. Program B funded aerial (U-2) and satellite photo (CORONA) - -~

reconnaissance projects sponsored by the CIA and was managed by CI_A's..' R

-, new directorate of research under, DD/R Herbert Scoville. . R
" Program C funded continuation of the Navy ELINT satellite project, =

which was placed under the Byeman security control system for protection

- of technology, capabilities, and. even the confidential project name, :
"POPPY’, and h (Since'POPPY' was classified, the name -

-'Dyno’ continu _ C
“nickname for POPPY and GRAB.) POPPY.was designated as ‘Mission il

in occasional use at the NRL and NSA as an unclassified

in the Talent Keyhole security system established for broader release of
Iocations from satellite systems. DNI Vernon Lowrance, who directed

the NRP

e Prd'gi-am D funded Alr Force strategic aerial reconnaissance over denied :
.- areas and was cavertly managed by SAC. SAC also processed data from the
* Funded covertly by Program A for NRO support, SAMSO procured

boosters and launched satellites for Programs A, B, and C and operated the :

~ orbiting collectors for Programs A and B by means of several Air Force

remote tracking stations, collectively called the Air Force Satellite Control
Facility (AFSCF) and linked by communication with Lockheed's Satellite
Test Center in Sunnyvale, California. .(Actual launch operations at the

. Atlantic Missile Range would continue to be conducted by civilian launch

 crews under the direction of the USAF Space Systems Division's 6555th
- Aerospace Test Wing at the Cape Canaveral Air Force Station; Pacific -

Missile Range, the 6595th Aerospace Test Wing at Vandenberg AFB.) For

. unclassified latnch ‘eodrdination eottespondefice, FOPEY was-deésignated as

Prograi'h- Sl

 ACNO (//DNI Vernion Lowrance; a Pacific combat vetetan with 32 years |

of naval service, mairly in submarines, infortnally assumed hi$ directorship of
Program Charlie. His first fask wasto realign the Navy ELINT satsllite project as an
element-of the coveit DoD operating agericy, the NRO. Mac Showers had orders to
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report to CiricPacFlt as assistant chief of staff for intelligence in August, so the )
realignmiént was conducted by his relief as Op-922Y, Capt Frank M. Murphy, and his
deputy, Capt Edward E. Kerr. On 10 Septernber 1962, DNI Lowrance informed . -
DNRO Charyk by letter of agreed-to roles and responsibilities for the POPPY project.
As a program director's staff, the DNI used a muilti-agency technical operations - -
group (TOG), which acted for the DNI through the DNI's POPPY project director,
double-hatted as head of Op-922Y (composite support branch). Comprised of
specialists in intelligence requirements, satellite instrumentation, missile rocketry,
 orbital requiremenits, field station operations, and signal processing, the TOG was e
structured according to the roles of the participants - S SR S,
* DNI provided a project directot from ONI (Fténk Murphy'and aiternate
Edward Kerr) and a prodiict vontrol representative from NavSTIC. STIC's
" representative informed the DNI's project director of
. intelligence requirements that might affect design, sent quality control
-~ 'data.to. field stations, and monitored and supported: NSA's- analysis
SToopregram.. o o .t T
-« Chief, BuWeps provided the project fiscal representative (Sam Hubbard).
- BuWeps prepared and submitted the budget, disbursed project funds to :
. NRL, and submitted expenditure statements'to DNL. . .~ e
* - DirNSA provided an-adviser to the TOG. NSA processed collected data
o and developed the ELINT product; disseminated product according to
 initial agreement of the DNI and DirNSA; translated national intelligence- -
requirements into technical ELINT requirements; recommended . .~ -
. operational tasking of the satellite; and provided magnetic tapes to the
. field sites on a continuing basis. {As chief of C-1; John Libbert was NSA's -
- primary spokesmar.~TOG meetings were atténded by Joe Struve, chief of
C-14, and John Conlon, deputy chiefof C-15,). - =~ * - . e
» DirNRL provided the project technical representative. The Lab developed
" overall instrumentation concepts and the satellite; developed, installed,
+ and logistically supported ground equipment; trained site personnel for
' on-orbit interrogation and collection; controlled the satellite prior to »
launch; coordinated launch \'ie’hicle/satellite‘- integration, prepared the” -
satellite for launch, and monitored launch. (Howard Lorenzen was and .
. would continue to be, for another decade, the POPPY technical director and
- central figure. Reid Mayo was the project engineer and alternate. TOG
oo omember) oo D
-, @, DirNSG provided the project operational representative (Cdr Frank
Sperberg, who had previously led theé NSG detachment at
NavSecGru directed and coordinated field station operations, including
-is§uance of project plans, opétational directives, and tasking requirements; .
acted as the DNI's: focal point: fot all project eledirical communications; . -
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* o - The Army Security A ency‘ collecte;i data at Arfhy Seéﬁri&:Station -
. ﬂm provided an individual authorized to act for
the ASA in coordination with the project director;: The ASA was - - '

headquartered in Arlingtori, Virginia, (Civilians adi] -
irepresen_t'ed ASA.) C S T -

" e The Air Force Security Service collected data at the USAF Security Servide: -
- Station and the USAF Security Service < -
Station and providedan -+ .-

individual authorized to act for the AFSS in coordination with the ptoject .
. director. The AFSS was headquartered at Kelly AFB. (Exceptfor -~ ~ -
“occasional TOG meetings held at AFSS headquarters, uniformed
representatives flew from San Antonio to D.C. for the monthly TOG
'meetings.)‘ o N P , . )

- National Tasking =~ _ .
, . (Uy- . When the DNI first formally delineated the Program Charlie . "~
infrastructure, in order to inform the DNRO, regular tasking of GRAB 2 had ceased
. _ and the next launch was several months away. The TOG and
. its ELINT resources were unable to contribute to US. efforts in a pending direct =~
+ confrontation with the USSR. in the North Atlantic, which immediately -~~~ -
.overshadowed the defensive ABM threat. In the summer and early fall of 1962, the
- U.S. intelligence community was gathering information on a military buildupin = -
© . Cuba, by means of human intelligence derived from interviews of Cuban refugees, "
- . ONTs analysis of shipping traffic, CIA U-2 photo reconnaissance, and COMINT from
NSG's spy ships. .~ -~ . A
(U) - The National Photographic Interpretation Center's ‘analysis of film from a
SAC-piloted U-2 mission on 14 October provided the first clear indication that - * -
offensive missile sites were being constructed in Cuba. Follow-on U-2 overflights
(one of which was downed by a SAM) and targeted, low-altitude penetrations by -
Navy, Marine Corps, and Air Force planes, provided photographic evidence that the * -

- ‘Soviets were rapidly establishing a significant military presence in Cuba, including
medium and intermediate range surface-to-surface missiles, llyushin-28 bombers, -
MIG-21 fighters, SA-2 Guideline batteries, missile guidance and target tracking =~ -

. radars, Komar guided missile patrol boats, and-military personnel. .Navy VP
squadrons, ships, and SIGINT stations detected more than a dozen g:t:ential

- Communist-bloc arms carriers in the North Atlantic bound for the Caribbean Sea. -

‘- s
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v To eliminate the threat of attack by Soviet missiles with nuclear warheads
launched from Cuba, President Kennedy, acting through the SecDef and JCS, relied
firstly on America's overwhelming superiority in sea power. The Second Fleet
quarantined Cuba, interdicted and inspected ships with cargos destined for its ports, .
- hounded Russian attack submarines in the North Atlantic, patrolled Cuban shores
~ with carrier-based planes, and was ready to launch a Marine Corps amphibious
assault on the island. Suspected arms carriérs turned back from the apparent naval
- blockade, but the Soviet Union.and Cuba continued the confrontation in diplomatic
' channels and public forums. Contingency plaris were implemented. Army
- airborne, infantry, and armored divisions moved to staging areas in the -
-southeastern United States. Air Force factical wings patrolled offshore and stood
ready to strike targets in Cuba and support the Army divisions. Strategic retaliatory
forces, including Navy Polaris submarines, Army Jupiter IRBMs, Air Force Thor
IRBMS, and SAC's bombers and ‘Atlas ICBM squadron, were targeted for nuclear-
attack on Soviet cities and military installations. The sudden storm abated after
Premier Khrushchev publicly agreed on 28 October to withdraw the disputed -
- weapons in exchange for President Kennedy's lifting of the naval blockade and |
assurance that the U.S. would not invade Cuba. " . S

o

cleared its own decks for future action. An mission operations directive. fér * -
Mission [[lllinformed the DNI that an NRO operations center had been formed = -
and would be the "focal point for centralized control for all approved operations of..
MissionllF (6 Nove2). . - . T T

i~ - -~

-(S,GB)- In NRL's countermeasures branch, Reid Mayo
the summer developing and testing payloads, designed a
radars. -The band that produced ABMj

and Vince Rose had sbeht;, . ."
inst pul

- (U)  The payload doubled the hardware configuration of GRAB 2. Neither -

. satellite would carry a scientific experiment, but the payload electronics and S
antennas still needed more space than a 20-inch sphere could provide. Within the -
satellite techniques branch, across the mall in Building Il Jack Ratcliffe's structures”
design section streiched the sphere 3.5 inches by placing an aluminum band between
two hemispheres. . A completely assembled satellite weighed 55 pounds. = .

() Chatlie Piice managed procurement from Cralg Systems and fitting outof =
a second receiving hut for each site'6verseas and two interfogation Kuts. Since - ..
Consolidated Electrodynamics had ceased production of the Datatape GR-2500

LT DTN —SBGREF- HadleViab
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* recorder, Don Christman procured the follow-on GR-2800 instrumentation recorder,

) which was completely transistorized and employed FM amplification for improved
- signal-to-noise ratio. To simplify maintenance and logistics support, some of the . |

pteviously deployed GR-2500s would be moved, leaving only. one of the two types - -'

~ installed in both primary and secondary huts at each site. The new 6.7 x 11.5-foot "
3 ‘huts were shipped in October and November, and installations were accomplished -

by three twd-man teams covering two or three sites eachi. Electronic warfare
.conferences and liaison took Howard Lorenzen to London, Paris,

during the same time-frame, so he worked into his schedule visits to

sites. Between Lorenzen and Price, who led thé

region, all field participants had ‘the opportunity to discuss the expanded project,

new program structure, and new security control system. NavSTIC's' Robbie "
Bl e s,

Robertson accompanied Lorenzen to the|

~37By ' The DNI was responsible to the DCI for managing the Navy allocation of
Byeman and Talent Keyhole billets. During the fall of 1962, each naval command
with a role in the POPPY project corresponded with Op-922Y to get approval of . =
Byeman billets by function and clearanices for incumbents. Since marriagetoa™ © -
foreign'national precluded Byeman access, some of the GRAB veterans were lost to’
- POPPY and returned to conventional ELINT. Those approved were read into the =~
Byeman- compartment. Byeman control officers wete collaterally assigned by
each command. NRL's Byeman control center, a windowless vault, was: established.
i - * in Building 43, the administration building, at the other end of the mall from
) Lorenzen's building and overlooking the Potomac River. Cdr John T. Geary, an
’ - engineering duty officer, was NRL's first BCO (12 Dec 62). [A decade later, during .

{ * initial development of thell
©o . director] ) -

T —84B) - Marty Votaw coordinated West Coast launch schedules for Program- o

with a launch control officer at Vandenberg AFB, an Air Force major, and worked
the' POPPY/ Agena interface directly with Lockheed Missiles and Space Company. He -

of I The goau of POPPY satellites, Mission was includ
Agena launch from Point lo on 13 December 1962.

NRL's engineering evaluation discovered some occurrences o
ﬂ so these would not be tasked at the same time.
4648}~ After coordinating with DirNSA Biake, DNT Lowrance responded to
~ DNROQ Charyk by letter that the TOG would "meet with the Deputy Director for ° '
) Operations NRO, as fequifed, to'prepare routine tasking schedules” (21 Jan 63) and -
L . —SEEREF-. . Handle Via BYEMAN—
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and Frankfurt' © -

BN systcmm, Capt Geary would be NRL's military

. % -

also established a permanent NRL facility, Buildini 660, at Point Arguello for a cost
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would conduct operations to fulfill mission reqﬁifeménis from the NRO's satellite -

- operations center (SOC). The DNTs letter also summarized his formal agreeinent
with the previous DirNSA (Laurence Frost), whereby NSA A41 could redirect NSG-

)
scheduled POPPY interrogation and collection tasks when quick reaction was _ - @ '
required, in response tOH space or missile activity. This five- . ,

* page.letter, which reiterated and superc the September description of roles and _ §

~ responsibilities, was essentially the POPPY charter until a new one was drawn up-
eight years later.- The POPPY operations coordinator, Cdr Frank Sperberg, was - -
reassigned from NSG to the NRO SOC in the Pentagon, where the first order of . -
business was to form an organization. Before long, the SOC outgrew its space in . "
room 4C1000 and relocated to e
(U) . NSG headquarters continued as the tasking interface to the sites, project
communications center, and formulator of standard operating procedures. These
functions were performed by a special aperations branch (G524), consisting of two, ..~

- officers, LCdr Robert A. Horan and Lt Andrew N. Michael, and three enlisted mien,.
who worked in a vault. Standard operating procedures faor the two-hut .

configuration had been issued to host stations (1962). NSG's collection taskin

Iné to individual sites and thei  of results were fla

\ B

—64B) _ With significant improvement in design reliability and redundancy,
Mission was tasked operationally for[liimonths. Both primary and secondary - r

. receiving huts were equipped with four R-390A receivers, for reception of the = . _ J
tracking signal, JlIELINT data links and a time broadcast.

A 30-foot whip antenna for receiving radio time signals was erected between the ) j

huts. used Moscow's time broadcast to set their Astrodata -
time code generators. Collection operators patched one ELINT receiver to each of . | -
two earphones. Both huts were equipped with the latest five-inch cathode-ray. - -

oscilloscope (Tektronix Type RM-561) to'aid RF tuning. Spaced 100 to 150 feet apart,
the two huts were linked by intercom. The new configuration was documented by

NRL in a second addendum to the instruction book (Feb 63), Collection oierat'dza ‘

i P . in o period ofSove m
]

The drivers were Bassford Getchelland  * - D

from C-1's technical planning staff, Joe Struve and T
from special projects (C-14). The Bogart and IBM 704 computers had been - - J
eliminated from the processirig configuration. Although some controversy - - i
remained over amplitude threshold settings. for Audico, Struve and were
satisfied with improved Audico resolution and output, which now went directly to ~ - f ,
an IBM 7094 computer system.. Bob Misner encouraged the Audico develppers and. _ /
phased out NRL's interim process for digitizing data. Over time, NSA ‘ J

—SBCREF: ~ .. Handle Via —
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* " signals were found by Mission but some of the exhibited -

. Withrow undertook. this task with support from Charlie Price and branch,
" technicians.

| communication station, adjacent to a small NSG o
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' ¥ tired
because of the elliptical orbit and aVaxlabLhty of more capable successors. No ABM

becatise of placement of the in|

atlon
whnch pemutted collection on aboutﬁ
The US.

g0 .
authorization from DirNSG Thomas Kurtz and ACNQ (Comm) Bernard Roeder to
deploy interrogation huts to [N in preparation for the next launch, Ed

 POPPY huts were sited a couple

t installed experimentally ey in

fenced site, nicknamed N vvos the first hava both interrogation and
collectiori capabilities, ,When NSG phasqd,out a few years later,
POPPY mhented the woocle.n bmldmg. e
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—{&/8)~ - Even though POPPY was not operational during the Cuban missile crisis,
the TOG participants perceived that product latency was the chief defect in the’ :
concept of operations. ibetween data collection and NSA's issuance ° =
of reports,“due to collection at remote sites, Byeman handling requirements, analog -
tape shipment to Fort Meade via bi-weekly courier runs, and the tremendous * = = -
amount of work performed by NSA for tape handling; analog/digital conversion,
location processing, output evaluation and correlation, and hard copy issuance of

- results; NSA also manually analyzed si; of interest on analog tapes, which was

. e

fS/B)— The latehdy problem was addressed, starting ini April 1963, when NSG -

alerted site collection operators to detect, log, and report electrically those signals o
having PRFs W any
other characteristics which may be considered unusual. provided sites with
ELINT training tapes, working aids, and electrical feedback on signals reported. NRL "~

committed to provide additional equipment for sites to analyze recorded data and
measure signal characteristics. As the quality gradually improved, NSA would be

" able to prioritize its own analysis and processing according to Byeman__.
reports from the sites. These coordinated actions were @ = -
“planned and mmplemented through the multi-agency, TOG, '~ e

A Triplet N : . T , i L ‘
(L) - The satellite techniques brénch had implemented a new, larger satellite ,
design on [N s2tellites shipped to the West Coast for latinch in June. . -
Two 24-inch hemispheres were separated by a 3.5 inch band. Charging power in
sunlight was doubled to a range of five to nine watts, depending on solar aspect, by
using smaller solar cells and increasing the total area by 50%. Consumption during
mission operations averaged # Weighing 85 pounds, each also carried a -~
scientific experiment: SolRad 6 on one, a radiation counter called 'Dosimeter' on the
other. The third satellite was a 20-inch stretched sphere at 60 pounds. =~ = .

)

=648y~ On 15 June 1963, the first triplet of POPPY satellites, Mission [ was - ,
launched, along with several unrelated satellites, into a 95 x 495-mile orbit and lived .
for about six weeks — as the orbit rapidly decayed into the atmosphere. The Agena
D had failed to ignite on its second, circularizing burn. Covering portions of the

this mission did yield one
intercepts enabled NSA's correlation of a -+ ~ -

——

———
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. ~ (U) -  Joseph Chiryk had resigried as SAFUS/SAFMS in March 1963 to head .~
' .. Comsat, a corporation formed to develop commercial compiunication satellites. .
" - Comsat recruited Marty Votaw for an executive position, Just before departing the
: .. NRL for greenet pastures, Votaw vented his spleen, in wrifing, regarding "the - -
' . extremely poot performance record on [Agena] vehicles 235] and 2353," requested'a . . |
= change in'vehicle trajectory "to provide a perigee of 125 nautical miles even if the - ' -.
I  restart fails again,” and reiterated required launch parameters for individual . .-
/- satellites scheduled for Agena 2354. Signed by DirNRL Capt Bradley F. Bennetton 16 . .
.+ - August, Votaw's letter was sent to Capt Edward Kerr, head of ONT's cothposite - -~ -
.. - . support branch. ONI was now directed by an intelligence specialist, RAdm (select). -
e " Rufus L. Taylor.. (His predecessor, Vernon Lowrance, had retwied to the silent . . - &
- ;. service at the beginning of July as deputy commander and. future commander of -- . .
" submarine force Atlantic Fleet) - - 7 .. . o oo 00 L

—{64B} . As the TOG planned for the next mission, DNI Rufus Taylor'and ONT’s .-
" POPPY project director, EdWazd Kerr, coinplaified to-their associates ifi-the NRO that
Progifam C funds were beifg.wasted by mialfunction of two Lockheed Agenas ina' -
row. ‘Brockway McMillan had relieved Charyk as SAFUS arid DNRO. BGen John L.
iri, Jr. directed the NRO staff. Relafive fo other NRP satellites of

fetime of POFFY 2 spemned like-a ripe old agé, As of the death H

the average useful lifetime of“ SIGINT missiong — al] .

. battery-powered — that were successfully launched in 1963, was _ But the

~ 'péint was well taken.  Longer 1if s being built iyto fiu N :
- satellites. [The firstMissio:

- (U) " " Ed Dix succeeded-Marty Votaw i August 1963 ag NRL's chief buildec of -
) satellites and point of contact for Program Jiilijlaunchy coordinatiost with Lockheed - -
-and Vandenberg AFB: Te support me'gome@guum branch and other ...

o I . T A S I I
’ . , S —SEEREP—~— Handle Via :
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customers, the satellite techniques branch had 15 professionals and 25 technicians; - o
distributed in six sections. Section heads (grades G5-13 or lower) were Pete Wilheim-
(systems desigri), Robert S. Rovinski (structures design), James G. Winkler .

. (telemetry systems), Patrick H. Cudmare (RF systems), Albert P. Canal (power -
sources), and Ralph M. Gran (ground instrumentation). Of 18 small satellites built .
to date, ten had carried ECM payloads and were funded by the countermeasures ., =~
brarich. ‘A former Air Force lieutenant colonel had privately informed Howard -

. Lorenzen that the SAFSS valued NRL, inore than anything else, for its-cost basis,
Pragram C's:relatively small budget was often cited to gain negotiating levérage . :
against defense aerospace contractors, - R e T

n . ot A g
h ‘- . . ‘e . . .

T

B T;ah‘s@fssién Sécurit_y."' - . e T IR .
-('S')‘B)- On"a."Monda'y mormng the last week of August 1963, H_ov'vérd. Lorenm :
-Reid Mayo, and Bruce Wald drove to NSA for a two-hour "general discussion .
neceining problems related:to Future encryption of data from. Satellites in the

[POPPY] program, possibly beginning withlllll (26 Aug 63). The meeting - -

~.was conducted byw the encipherment area of NSA's office .

of R&D (R-13). In attendance were one other encryption expert from R-13 and | E
DA Q - - - 4 ' - s b < X " .

of C-13 (COMINT division and signa

LI DEC]

—4SyB)— The countermeasures branch had three members dedicated fo POPPY: Reid” _
Maye was both project engineer and ground collection engineér; Vince Rose, oo T
payload; Ed Withrow, payload interrogation.” They were supported by branch = -
engineers, scientists, and technicians who had theirown projects, by the-bfanch -, .-
engineering staff under Charlie Price, and by NRL's engineering services divisioh.

With POPPY 3 under tést, POFPY 4's RF biands then being riegotiated, field analysis .
positiéns to bé developed, and reedifig serious’ considératiofy, the: =~ - . -
workload promised t6 grow: Up against the limits of oveptime for his branch and =~
unable to acquire more civil service engineers within authorized ceiling points, -

CCL T SBEREE . Handle ViaB ‘ _
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- a letter to the DNI aimed at defining Program C's requirements for a

\ F At'a TOG meeting on 7 November 1963, much of the
; ston was devoted to the% stimulated by Cat Cook's
direct inferest.” Hi§ representatives askéd whe e Program C req

o ~-NRO's Frank Spetberg sided wi’th NRLon e
duetoh:sﬁeld peri
5 ad failed to find thel

- - our dircraft carriers and operation of spy trawlers off ous shores. (He did fiot -
mention that he had asked for hwork ‘in a 1 October .
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| Howard Lorenzen recognized the need for on-sité contractor support. He d:smssed

* the situation with Fred Welden, who. had retired from naval service, joined the -

civil service, arid ‘was now em| ployed as a senior advisor on naval intelligence in the-
countermeasures branch. The budget was adequate and some space could be found. -
for a few people, but they would nee approval and guxdance from the NRO to get a
'contractor cleared for Byeman . o L

(S/ B) ' Fred Welden requested DNI Rufus Taylors perm:ssxon ‘arid support ﬁ‘ar o

*_including a contractor on the NRL team. The two of them secured DNRO Brockway

.McMillan's permission. for NRL to acquire Byeman engineeritig support services- "~ "
and the promise of his support for additional ceiling points (for government - -
civilian personnel) in Reid Mayo's area. Welden brought word back to Lorenzeti * .

that the DNRO had offered the advice not to use the same contractor for both space

- and ground segments and that the DNI had made this a rule Welden now -

undertook the task to. fmd a smtable contractor

(). Retiring RAdm Thomas Kurtz had been relieved an 23 August by Capt |

Ralph E. Cook, an electrical engineer and cryptologist, who would remain at the

.- helm of NavSecGru for eight years. Ralph Cook had recently congentrated on

~ ° communication secirity: twd year$ as head of the erypto engineering branch at NSG
» ! headquarters and, affer being préimoted to- captairi, nearly three y«ni's as head of t.he
. COMSEC operations department ‘ . N .

Wtien DirNSG Cook
and Hybla Valley, he tasked NSG's crypto engineering brarich to [

responded - a :
missions at various altituds After aclmowled ing that the systern

Reid Mayo attempted to end the disc suggesting that full :
disclosure of the POPPY capability would answer the Russians for their o%rﬂlghts of

: ing it ely that NSA would create a
hmyomdmatedheco 4.1 rake a techu

e —saenﬁ— ¢ Handle Via BYE
- cae T : Only .
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study of— of the POPPY system and feasibxhty of unprovmg the ’_'
security. -

-(G#B); " Rather than wait for a formai rec;uest from NSG, Mayb began a DuNRL
letter to DirNSG that included Bruce Wald's analysis of four years ago. After + -

- workirig most of the day, recognizing that his typewritten draft was too defensive:
regarding the ixssue and that he was not clear enough about the topic to .

give the letter a subject line, he went to the boss for guidance and was relieved of the’
. chore. Howard Lorenzen took up his ball-point pen and wrote six pages on a yellow
legal pad, mostly a review of relevant events for the past five years, includin ,

from the inception of this project NRL engineers have fac reality that with the
increaséd number of satellites i in orbit and realizing that ELINT capabilities

" throughout the world are xmprovmg slowly but steaddy,%
would be required.- Sirice NSA i recognized as the auth

*  the present state of the art was requested by NRL, Mr. of the_

.. area of NSA,led l;tmdnscuss:onandfuqnsgmd ﬂmefouqmgsummaryofmeenng

state of the art,

4 The draft ended there, pendmg recelpt of a task from NSG which riever came: 'I‘he : .
Jmatter was put asu'le as NRL's engmeers and techmaaps took statiori’ for angther .
launch, S T T

Another Tnplét»

() e NRL partmpants notgd sheﬁer haucuts and much greater attenhan to -

. detail by the Douglas (Thrust Augmented Thor) and Lockheed (Agena D) teams at.

- Point Arguello during the next attemipt, which succeeded on 11 Ianuary 1964. One '
- of the satelhtes carned SolRad 7A plus its classified payload. 5 »

-(S;‘B)— Another POPPY tnplet stsxon- was: m]ected into the nominal Otblt
nearly circular at 500 miles. In collaboration with payload technician Vince Rose,

Robert E Eisenhauer from the systems section had designed an experiment that .
another that detected
- ' ining > ofELINTantennastoearth

toward attaining constant as

~ payload remained useful for;

(U) .The gfawty—gradient stabilization ex pénment (GGSE) .was managed by' .
mechanical engineer Robert T. Beal, who worked in the satellite structures design
section. The stabilizing mechanism was developed by General Electric and consisted .

EIAIY T —SEERER-T . Handle Vi BYEMAR
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-(SAB)_ POPPY 4 payldad defimhons were still in ﬂux, even though satelhtes wete
already being assembled in Buildin, A target launch date of November 1964 had '
“been based on a set of four satellites

p
Since then, Reid Mayo had

. been mformally Tnegotiating the RF band plan with NRO's In .
“ response to the need for greater# Mayo had provided in
- August a two-page description of primary and alternate sets of collection bands _

for each of two 24-inch diameter satellites, still within scope for schedule and
budget. The naturally suggested to NSA the = -~
desirability of as well. After Mayo and Vince Rose

. worked the possibilities and redesign with the satellite techniques branch, Mayo -

submitted an informal commitment on Christmas eve that all four satellites would '
be 24-inch stretched spheres,

*Itwasclear,bylate that the _POPPY'4wo_ not be ready -
. to ship tdFebruary1965‘ . B . .

—(S#B)— The formal annhouncement of a shp was not greefed as warmly as the

informal increases in scope. When ONI's Edward Kerr questioned NRL on what

. could be done to-meet the original target date, Howard Lorenzen responded with a
memorandum that offered three satellites and fewer collection bands all around.
The slip stood. Refinements in band widths, allocations to individual satellites, and * -
assignments of primary or alternate status continued throughout the year, driven by *
new information on target signals, characteristics of delivered components, and - -
Vince Rose's art of antenna selection and placement on the stretched spheres. -

(578} The thrust-au gmented Thor Agena D launch of the POPPY 3 triplet ha "

y 3
was located in State: College, Pennsylvania, a five or six-hour drive from the NRL

‘.. . —SBGREE— _  HedeVas
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and plaanin p for th A%ﬁa tide tqvxded

,‘ ad Jed to diacu-‘isxoﬁ thl\ tggn .
cortespondmcﬂ with } oiward Eprenzm an the pqssxb;btx f an engmeermg,.aupport
rols. mPOPPY« R W

V)  Afer negotxahons and Pa ork Yere cbmpleted die ONR confra 5
. officer isstfed a fixed Ptice.contract. HRB for *techmcally c{uahﬁed" Serviced ..
programg.in the ountermeast{res fleld'of research b ected by the NaVa.l
Research Laboraffty" (1 Mar'64). For 4 total Ence of IEMINRL would séteive o -
site services of two engitieers fof oné yéar arid 30 dapi of support frofn & third, HRB-
- resident engineer. The price included expenses of relocaﬁon to Washingtodi, D.C!,.
* and trayel jo.field stations. In March, HRP senf technician Lames N Q’Cox;nor. an; -
© Army veteray followed fwg weeks later by tesearch engineer Lee ‘
Hathmarstrof, b0, work.in Mayo's sectign, at the Lab. Both helps
"develop thiee bays of analyms equiipment and a fape récorder th woul
-assembled and jested at thq NRL and thefl deplnye [0 sites ap they Co
established in permanéi byildings over a period of several years, [Tha Ma R f,_.; ;
would entet the gave:mnen as:g,sgtvxcg in the ¢arly }9703 am:I contnbufa tn

seve:gl genﬂrat ipns of space—b systeriis g e
ot a new cHarter 45 a DoD operating a solel under thé
pproval of rehvnlsgedgzlc)y ec:{ive '1'95105.23 o

: &DEBSEC yrus R. Vince's a

(27 Mar (o) BmckWa McM:}Ian would keep the DDR&E ahd lﬁnt'

secretary of defénse (comptrollet) ersonaﬂy informed oh ‘staths’of N‘Rl’ fund .

projects and establish requireifients Inferfaces"with the USIB, ]CS, DIA, and NSA —*
which indicated mtense military inferést in the output of photo and SIGINT"

satelsgtes '}'he teali it had no effect on Pong The p&ipym 106G cbmm“ od tq be -
of path atmg in %nce ‘orgatiizatibng - A, "NRO 3
ﬂ"i sugggst and ne u:rements that affectgd ﬂ(emgn and* o

opeﬁhons “DIA dxd not participate direcﬂy‘ but fts chdef of staff, RAdnt Allan Reed
was periodlcally updated on new develapments in the projeéthe had stesred =

gh initial ap mzal, four years ago, by intelligence specialists Fred Welden from
aasdcialeq wzth}gonnections ‘14 PQPPY

NRL aA;\ Cl\fw NIJ Gther '] attletalg -
were RAdm emard,Réede; and ACNO' (Pev) RAdsni Noel. Gayier

. .

S I’rbgtam C's mquest fot_ for digxhzéuum ‘to; be split evexdy betweer *
space and g:ound segments, had npt bee*graoted Instead; & feasfbihf! smd{Was

. T'*'

require - JRIENNI LR el
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MEMORANDUM FOR DIRECTOR, PROGRAMC . |
SUBJECT: " Feastity Stucy onfJt Porevi - .

N : Pravious studies fumished ur office have _ e -
— . _indicated gene ] ", S

L However, -~ = = - |

oot inview.of my respe ) L. ;

or :
" (8) NRO programs and in the event that future operations -
call for additional It 1s requestad that e

" _Program C conduct a feasibiity study directed toward [ .
- possible ’

 The study should include the following group of .

optiors: . - B A i
... = a Useon present POPPY configuration.

Gonsideration for each of the options shauld include; - -
bqt not be restricted to: - - L T
" a. Minimum degradation of the data, - " . .* -, A
+#22¢ - b, Mitiimum band-width and power requisthents. -
7 © ™ 6 Cost estimates for development, procurement P
'."andopam'{ons. : ST L
P -It would be helpful If the study couid be completed by =,
T 1 June 1954 so that, if needed, develdpment of long lead-timé =~ " -
~ items can be authorized. S L
.77 Brockway MoMilan . - -
. 07 {8y National Reconnaissance Office
(24 Apr 1964) S o oo e

—&#8y  DNI Taylor gave Howard Lorenzen a copy of the DNRO's request, which
he sanitized and brought back to the NRL. Whereas Reid Mayg was in schedule.

- difficulty and showed no enthusiasm Bruce Wald viewed the *
prerequisite digitization as an opportunity te improve PRI measurement accuracy,

: allow for field processing, and eliminate Audico at

'NSA. The problem dovetailed with his work on automating the

- location system. Moreover, Wald saw some possibility of tying this effort to his~ - -

ongoing doctoral studies in electrical engineeting at the University of Maryland, so : |
he volunteered to.conduct the study. ‘ '

" Technical information and consultati equipment was *

provided by John Boyd of:NSG headquarters a_ndmf NSA. Wald -~
completed a seven-page, single-spaced working draft within a month, following the
outline suggested by DNRO McMillan. His investigation concluded that "No: - -
I cq uiprment exists or is likely to exist priot.to [ thiat is satisfactory for

..SEGRE;.- | ‘.l-lanvd_leViaB
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ation from the standpoinits of power.

bandwidths re n'ed

and
data degradation” (May 64). The most nearly suitable was ' ' i
scheduled for completion in January 1965, but it had an’enormous power drain of  * ~ '
- I and employed ﬁwhich solved the Jiiproblem but entailed art
unacceptable bit error fate for POPPY data rates.. These problems could be cured by - ' '
rebuilding th with integrated electronics units to achieve a total power - ’
consumption of which could be supported by the POPPY power ' )
ly of the futiire average), and employing periodi¢ automatic . . = - |

envisioned for mid-1965 and beyond would be able to deliver
- allocation for ELINT payload functions might also profit from
‘JHl Wald advocated a joint NRL/NSA six-month study. followed by a 30-month
- development effort commencing July 1964, for which he included a schedule of ' P

milestones and cost ranges for components. NRL would be responsible for” - : |-

production.’ Wald guessed that the modificatioits could cothmence in mid- -

1965, after experi¢nce with thé eriginal prodirction units, at a development cost of

? ‘Cost of integration and: electromagnetic compatibility would be estimated -~ .. ‘
er 'satehite%desighsj were complete. NSA would be responsible for . :
actually costing, scheduling, arid implementing the [ medifications.

(U)- Bruce Wald's informal proposal circulated in the cémmunity, but the S '
complete package was not approved and funded for im lementation. The growth ’
trend-in solar array and battery storage technology would eventually accommodate
power-hungry Nevertheless, the discussion highlighted the -~ -
advantages of digitization for its own sake, and Bruce Wald had identified several
milestones that could be teached in small stéps under approved budgets in the years '
to come. : , . : :

v .
L4
.

'_Analysi:s:'ﬁﬁdf'rbqé;si.ng : T L ]
~G#B). " . NSA C-14 dnd C-15 continued making good use of thel]
Missio data. A series of intercepts of

i enabled Johnt Conlon's analysts ¢

~64B)— POPPY 3's modest provid:
for furter development of th concept by
1964, at its ground readout site in Hybla Valley, Virginia, NRL callected
NSA from’the :NSA C-14 initially focused on

v

ds compared to .
coverage aided locations

‘coordinates deriv m photo reconnaissance.
. P P S .
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* digitizing the data path, space to ground, and requisite upgrades in data e
transmission and collection, for a total cost of#fm development and' - .
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 Page 107
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Subj: Description of Radio Receiving Facilities Hut Modenuzahon No.2
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ONR (U) Contract No. Nonr-4447(00)(X) issued to HRB-S‘mger, Inc., Science Pu-k, P. O
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 Subj:

Contract for research i in the field of éounhermeasures

SecDef DoD Directive TS 5105.23, TS 04764
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(S) National Reconnaissance Office.

DNRO (S) memorandum for Dir] , BYE 22795-64

Subj:
Bruce

Feasibility Study on of POPPY-

Wald iliil Technical Memorandum iworﬁ d:aftI L
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,_' . Chapter 8. ‘ OTHER PROGRAMS T

U) Recognition by the foreign intelligence cotinunity that satellites were an
effective. means of.technical collection was followed by.a community quest for cost-
¢ffective systems. Programs and technologies began competing. Competition
fostered. ideas for improved capabilities and increased technical oversight to
evaluate them. S ’ I

Cosf-Effébﬁveness

January 1965. CIA's chaired a SIGINT working group to developa * -
yardstick applicable to electronics, communications, and telemetry signal collectors.
Among the icipants were Howard Lorenze NRL, Gene Fubini from
DDR&E, from the NRO staff,’and 'who had left NavSTIC -
ago to .a senior position on the staff of the Army ACSL.- (BGen " -

and without mention of specific systers. Discussions and papers provided NRL

with its first comprehensive exposure to other overhead collection concepts and the

infrastructure of the NRO, including-the SAFSS.and SAFSP. NRP-funded electronic

missions. From overhead ELINT collection, NSA processed
weekl of them from POPPY, and issued reports
with significant intelligence value,
from time of intercept t publicatiom..
reflect the predominance of ELINT, - ..

B An 'e'ffor_t to evalﬁaté NRP systems against other technical zi‘t_é_ans began i

+ Charles J. Denholme USA expected his sénior scientific adviser to lead the way to = * -
-~ Army's exploitation of overhead ELINT capabilities.) As an input to, the working:
- group, Howard Lorenzen prepared a page-long summary of advantages of satellite
~ collection for the national ELINT program ~- stated in general, qualitative terms- . -

ot

signals collectors provided ELINT, COMINT copy,m but most =
- of them had ELINT search, technical intelligence, or ra er-of-ba ion, -
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provided initial detection and determined o ‘

‘or rough location. The chief criticism was that it did not vide adequate .= - -
accuracy of fixes and must await evaluation of ’ o
into POPPY 4. The new b ascline was tw a I
launch every other year, which made POPPY the most expensive system on a per- S
launch basis, abautaverageon aper-sateuxtebasm. o TR |

-(S;‘B)— 'Thé Samos project had temunated a cou
collection technology ted to Missi

" detection for these collectors' was :
‘but mission planning was critical in c
.- RF coverage capabilities, Often based.on o
or for  searching previously recorded.da L l E
- .

was that the TOG was- . & . _

.9 . .
. X .
“ .- .

' positive results of POP participation in the worki

sensitized to ‘Air Force appreciation of
| percept:on would be reﬂ‘ected in ongomg design 1 work for POPPY 5

]
;.
]
N
i
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6B Atthe begining of

spring I o5 briefly celebrated the .-
newest additioh to the famil ¢

of operational collectors when the)

)~ (U) . Four scientific satellites shared the ride on 9 March 1965, resultingin - ... "
. -another world record for number of satellites, eight, launched on a single boodter. .
Each of the four classified satellites was a stretclied sphere, formed of two 24-inch. S
hemispheres and a 6.5-inch equatorial band, and weighed over 100 pounds. Pete -
- Wilhelm designed a commandable micropound thruster, which could charnige the
momentum of a completely stabilized satellite, but Bob Beal's id
not work as planried — the i i

The previously successful
* Another carried SolRad 7B.

ﬁ-— NRL subthitted to ONI ten ¢opies of a technical description for Missior - -
(17 Mar 65). All huts were now equipped with GR-2800 recorders, and the o
sevéh surplus GR-2500 recorders were being reconditioned at theé NRL for use in ° - S
uality control (analog .analysis) pesitions, By operations at ST
- would be conducted in permanent buildings. At PPY project = .-
- got the use of a wooden building when the successor installation . -

1 was completed. At one quarter of the administration building (formerly” "
a *inadé,bf conctete block and mortar with a gray stucco finish) was -~

' made available; New collection antennas on towers wete trained in azimuth bya: -
motor drive system remnbtely controlled by collection operators-inside the builditigy. -

o _SECREL-.  HandleVaB

Only’
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-eS+B> ' To power bigger payloads with and achieve Ionger el R
erational lifetithes, Pete Wilhelm as redes the solar array structure for thq o
ie, t support a peak load of elm gayémed ﬂ{e electrical pow I .
bu gqt himself and would gversee an-o: t pqwer manageinent, Reid Mayo gnd. - o
ere desfening payloads. for POPPY 5 with. the objective quicfeasmg! L '
‘fhey werg workmg with satellite engiticerson -~ I
designa for several new paylgad experimerits, inc Aaang

and S for octia ol -

ected by using epresent o es a . )

f. Libbe: ou‘mted

epondes , ondivg 8
with ‘asweaa m"--‘u q; wpmapah |
. ': T ? AR RE, S35 4’ : ‘ .
—(Sm— . grbup cimduded a{’safe tes Were superior in many Sy
: w?'s, t9 conVenition iftean of collection, ﬁnd (ith inifd erificisms noted ahi:wei ' ' !
dtsed 3] dpproved’ Jm gfams. The Hnal‘results“of “the detailed cost-effecuvmess‘
methodology succeede  commtnity atfention éfgace—based ELINT, P |

buit, Apparently, the results ﬂfere not acceptable t§ the DCL.* Ketired VAdmt Wﬂliam
Rabom, renowried for. applymg systems analysis techniques to manage the'' " o
successfil Polarj and Na development, hiad suicceeded i hn - )
- McCane a4 at the envfﬁ Esh ) v?e Uste commitiée an overhe; - .
reconnaigsance (COMOR} esfab tagk farce to miore ngo:ously evaluate an& '
- compare overhead, collectors. gbjecnve was to assist the DC1/ lf
a balgnced rogian for the next five yeats, RMTayImwhn controifed A
representation to, the USIB steucture (now thmugh thi deputy d“qmwf DIA )u
suggested that Larenzen be apg_gmtEd asthe N a ry memberpt egpst -effectiven
task force (CETF).The DIrNRL, Capt Thopps ticurged Arny ACST .. |
Charles Dentiolme appointed sgientifie advis g task fe -Jx:; wd . - .
meet, ff andd oniefor QU & YOAZ, G e RED s g g 1

—- 'I'B::INRO‘S selﬂo:h management sttucmre was expaﬁded to i‘éaamff ﬂ'\é L
CIA when reached agreement wi ecDef € ame an.a joink . o
organizati onanm of responsibilities (13 ﬁguPﬁ The ’{VR.P | bé" . '

: % e solely to infelligence re?mmem of 1 the USIB yehich, was hai thg
- ‘would have the stafus of 4 sepatate ag encyafthe D, bé st staffed by %D

persannel, and won dun lementtlyzNRPfor theSchef The SecDef
chooge the a;;ecth. the Ue}?SecDef wauld concut i the DCI's choige a{&

deputr ‘and the Secllef woiild rgv;ew the NRPbudget as the fina) approval © "

&\opty within the execu ive branch. An NRP’ exeq:uuye com.nuttee (BxCorh) - T, L
cons1s.tmg ht‘h&ﬁep an& d A pss:st:xtattq mgmjzggfmﬁggm . :
an ‘ . _ :
thr%tigh i %‘R% ggl‘gb would sit w?tgm Pé Ex‘g’m (Eut fiof vote) and si J |
with the USIB ont NRP matters. (The USIB was now composed of DDCI, DirNSA, _ : ;

g Sy SHEES - Handle Via BYES
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DepDirDIA, State's director of intelligence and research, assistant to director FBI, and .
Atomic Energy Commission’s director of intelligence.) - e

L ) SecDef McNaxﬁafa appoin’ted Alexander H. Flax, the-Air Force assistarit

secretary for.R&D, as NRO director two months after the Vance/Raborn agreement.

- DCI Raborn chose James Q. Reber, former chairman of COMOR, as the NRO's * °
deputy director. These checks and balances worked for more than a decade, and

* NRO finally had a charter that protected the interests of the parties. [The policy
changes were at too high a level to affect the POPPY project directly, but USIB's- -
committee structure would constrain ocean surveillance efforts in 1969-70 and
ExCom's oversight role would affect and delay decision making on the

~ baseline during the Nixon and Ford administrations in the 197%s,] Lo

Collection Upg;éd_és

—$/48)-  Based on lessons learned during engineering evaluation and ground |
receive path calibration for the,—(POPPY 4), several upgrades to collection’
equipment were underway at the NRL, all of them aimed at improving data quality.

. for NSA's |l processing. Charlie Price's unit undertook replacement of = .
. : ground antennas that tracked in azimuth only with Scientific-Atlanta antenna -
arrays that tracked in azimuth and elevatioh, . Starting with 2xt year, all -

~ ° sites would be upgraded before next launch. Ed Withrow's new interrogation. . )
"~ antennas and five racks of equipment would be installed at *
~ and the —operation would be phased out in the spring of 1966. Mack J.

polarization selection feature. HRB's Mark J. Van de Walle and Paul A. Oesterling

incorporated both of these innovations in a second-generation receiyer developed at

the NRL. With the new solid-state receiver and GR-2800 tape recorder, stand. o
eviation measurement on test data was reduced from ta

| =t8/B)}~ Howard Lorenzen, Reid Mayo, and Bruce Wald spent the Tuesday
* afternoon of 18 October in room 219 at the NSA with two key men. - Joe Struve :

‘ | processing of overhead ELINT data, loan to NSA. from the

of NSA's v signal .

' ?pxocessing. NRL wanted to improve the quality of POPPY output for
both of Struve's customers: electronic orders of battle (EOBs) and technical =~ . ‘
intelligence. Using a chalkboard, Wald drew arid explained his architecture for -~ -
digitizing POPFY data in the field and how NSA would incorporate the field- .
digitized tapes in its internal processes, which he identified and added to the flow -

‘chart. The concept would capitalize on the be&erm& solid state -
receivers with* .(Lead analyst Jo on had urged field.
digitization four years ago; but the enabling technology was nat then available,)

... _—SECRET- ' HandleViaB

v
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_Sheets of NRL designed adaptive, .
# Sheets had previously been the design consultant on
the GRAB receiver/recorder interface. Jim O'Connor developed an automatic - -




NRO APPROVED FOR RELEASE

13June.2012
'P’agem' - | o —SEGR-B’-!‘—-' ECRET-

Both digital and analog tapes would be counered to NSA Analdg tapes would
continue going through the ‘Audico process for parallel processing, until Joe Struve
was satisfied that the field digjtizer was as good or better than Audico. The group -
converged in principal on' technical advantages but recognized a problem in the
- need for a field computer for quality control. As d matter of policy, SIGINT stations
were not equipped with cpmputer systems, due to their expense and difficulties of
logistics support and maintenance. DirNSG Ralph Cook had already concurred with

NRL's endeavor to get a'small computer for orie or more NSG sites, but the fundxng :

: problem remamed to be solved..
(8) I The countermeasures branch had acqun'ed a new talent in August 1964

when Fredrick V. Hellrich joined NRL, fresh out of Penn State's graduate ptogram

. in electronic engineering with a specialty in ionosphere research. His resume had
- been selected from a large pile by Reid Mayo as best fitting the unit's need for a
digital systems engineer. Awaiting clearance for the comparm\ented project, Fred
Hellrich had performed design work in several less sensitive areas, including a filter
to multiplex timing signals to three channels of the data recorders.. In November -°
1965, Hellrich made his first trip to an overseas field site, as a member of a recelver
mstallauon team led by Mayo., ~ : L

' Hammarstrom took advantage of the better data and sqme capabilities in-.
: new analog analysis position to conduct an experiment of his own.
esxgn e wanted to demonstrate the otentlal to reduce data in the field and -

system

being collected in the field. He expected to complete an engineering breadboard by
next summer. Fred Hellrich became Wald's understudy on the dlgmzahon pro;ect

BGen James T. SteWart riewly assngned director of the SAFSS tNRO staff) -
in the Pentagon as of July 1965, visited the Navy Lab tosee.
hardware and facilities. He was accompanied by Cdr ‘an _
mtelhgence specialist who succeeded cryptologist Fi g to avy blllet
in the NRO SOC.. DirSAFSS Stewart was informed that POPPY had intercepted .

R ~SECREF— .-  Handle V

Only

_ ring models of the new receiver desxgn were ﬁeld-tested at the site .’
in " After the installation was completed arid tested, team membet Lee o

[ 2 | grem o p——— Iy gy
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pointing the way to overage of Soviet -and
in Missio - Stewart also toured the site at Hybla Valley
There he could hear for himself what was, at the same time, POPPY's main strength *
and drawback: that a processing trade-off .
existed between completeness and quality. He was informed of NSA's gibes about .
and joint efforts with NSA at data reductlon o .

‘ Cost-Bffechveness 'I‘ask Fome

~S48) ~ " In the new year, Howard Lorenzen conhnued represenhng the Na
the cost-effectiveness task force, but he tapped his branch for support in fulﬁllmg lus
own action items to provide information and review CETF materials. He - S
exchanged misgivings w1th- about cost-evaluating NRP electronic sxgnals 5
« collectors in isolation from other collectors: SIGINT stations
tr rtable vans, ferret aircraft, SIGINT ships,
It wast}uscompanson that made the satellites s! out.
representatives to the CETF were su

—(SﬁB} ' The COMOR generally focused on aenal and overhead photograpluc :
missions, rather than signals collection, and its predilection was reflected ina -+ .
tendency of the CETF to favor the spatia} domain over the frequency domain, Early -
. on, the focus became even narrower as a decision was reached to concentrateon . -
'~ large Soviet land-based radars fully operational and widely deployed, pethaps = -
. . because they were targets for both photo and ELINT satellites. Photo determined
" . where they were; ELINT, when they became operational and what they did. -
' expressed reservations with the flowdown of USIB requirements, particularl
e CETF's emphasis on the EOB, SAC's requirerhent that

. corresponding neglect of "mabile targets and the smaller tactical radars of concem to.
Navy and Army" that were not contained in the EOBs (7 Jul 66). " s :

. . Whereas _reported to the Army ACSI, Howard Lorenzen was
pretty much on his own at this point. Intelligence specialist Rufus Taylor had been
selected for a third star, was serving as DIA's deputy director, and was slated to
become deputy DCL. (The former DDCI, Richard Helms, had already succeeded ~- .
VAdm Raborn as DCI at the end of June,) Taylor s successoy as ACNO (I)/DNI, aftex;

" a two-month gap, was RAdm Eugene B. Fluckey, who had just reported to the office .
of CNO on 8 July, fresh from command of Submarine Force, Pacific Fleet. . .. .
Submariner Gene Fluckey was one of America's WWII heroes (medal of honor,
four Nayy crosses) and, as a captain, had served on the staff of the National Security - . -
Council six years ago, but he had no experiance w1th the systems bemg evqluated by .
the CETF, nar: with the pmgram struct\n'e :

l'hndle Vn B
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- ~6/B)} The COMOR's abbreviated cost-effectiveness metrics did not satisfy any of

the systems’ representatives in the CETF. Each system was measured primarily for “”
its i otential EOB contribution. All other missions were grouped under [l

Little or no credit accrued to POPPY for detecting new signals, The Air - =~ =~
missions received no visibility whatsoever. The successful ~
had turned into~
scheduled for
missions,

a mishap when neither payload could'be operated, After|
there would be onl _P

~64B)  Each system had its own criteria, tailored to missions and capabilities, and
all of the competing systems wanted to be responsive to USIB requirements and to
look good. The participants knew that the COMOR's findings would be reflected it
future ExCom decisions on NRP programming and budgeting. The CETF estimated

- what percent of data collected was usable for EOB location — a measure of system -

efficiency that favored collectors

Lorenzen viewed most of the effectiveness -
. metrics as sub-optimizations. It seemed to him the less a system could do, the
. higher it would score. He and were dissatisfied with the amount of * ~ |
technical information available on particularly on planned
‘upgrades and future systems, and with West Coast re-engineering betweer o
meetings. [l pleaded repeatedly on behalf of the Army ACSI that effortsbe *© -
made to evaluate the systems "on what they HAVE accomplished rather than what

" they may hyppmeﬁcmy do." o _ v o o
~6/8)  NSA's office of ELINT would have been the logical source of information”

on what the ELINT collectors were producirig, but, apparently, NSA was not
solicitéd for performance information on the overhead systems. As a result of an:
organizational change, the divisions in C-Group that analyzed and processéd -
‘overhead ELINT data had been redesignated as divisions in an office of special _
projects (K4/5P). Ray Potts, thie chief of K-4/SP, had earlier provided equipmnent for
the initial NRL/NSA collaboration on machine processing of GRAB data." Asa °
veteran of Audico and' member of C-Group (machine processing), he had led anlog -
to digital conversion for the early Program payloads that [N C
Conversant with raw data from all-
the overhéa collectors, he was regarded as a hardware man and the agenit
for bringing powerful, state-of-the-art computers to the ELINT domain. ~~ -

—~S4B) " * K-4/SP was staffed by about 240 personnel and Kad acquired a CDC 6400 ™"
- computet systerr, which' wotild moré thart double its protessing capacity. ‘As the - -
threat signal environment continued to evolve, ELINT payloads. Were being * . -

e —SECRET-  Handle Vi
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] . ' manufactuféd by -dﬁf&mt R&D mﬁﬁes‘ di;&iﬁuted amOng-prosf?ﬁ!Sa '

) .. and built at the rate of about Most of the tapes came
to NSA, some to SAC; and processing/analysis had to take into account each ° '
payload’s electronics, data formats, orbital characteristics, calibration data, "+

n o .~ malfunctions, and any peculiarities logged during ground collection. The task was -

g -~ rather like painting a landscape while seated on.a moving train. o I

~5/8) . Within K-4/SP,

3 techriical intelligence reports derived from all
- John Conlon, focused on POPPY. and Conloti had moved, almost as a team,
g front eniploymenit in NRL's radio division III (aircraft) until 1954, then to the Army - -

ras responsible for production of .
ELINT collectors (K-44). His depuity, . -

& Navy Electronic Evaluation Group — which becamie the NTPC.the following
year. ‘Both made the move from NTPC to NSA's new advanced signals analysis” -

 division, successively redesignated as COSA-5, C-15, and K-44.) Joe Stfuve mariaged .

‘signil location reports (K-46).- Another division conducted quality control (K45), .+

and C-Group continued fo run the Audico digitizer and manage production control -
.(C-46). Struve arid Conlon usually attetided TOG meetings. Lorenzen asked Joe
Struve for an updated-assessthent of POPPY's emitter location accuracy, as compared -
to EOB coordinates for NSA's results from Mission showed that ": .- .

More and longer .
but improvements in data quality

+ would be needed to sustain accuracy. Hoping to offset the COMOR's preoccupation '
~» with EOB production, Reid Mayo asked John Conlon to screen the POPPY output for

—(6/B) - Increasingly partisan efforts at the Navy Lab and discussion at TOG = -
# . meetings sought ways to alter the CETF's logic so that fneasuremerits would be -
made along the same lines the TOG sttové for performance gains: on-otbit lifetime, - .

. geographic access, RF range and instantaneous coverage, passes collected, ]
% detected, SOIs and intercepts, and ELINT technical reports issued by
/NSA. NRL's mutations did not endear Lorenzen and his’ associates to CIA, Air i
Force, and participants, and some previously cordial relationships were
strained as the study wore on'in the summer of 1966. With POPPY 5's e
slated for a winter launch, the follow-on baseline had been halved to and -
the fiscal year 1967 budget reduced by il POPPY no longer had-a strong advocate -
in ONL After a brief two months in the Peritagon, DNI Gene Fluckey had yet to
engage in directorship of Program C. Edward Kerr had departed a year ago, and .
cognizance for POPPY had dropped one echelon to Op-922Y3 (special projects

section). . . : - 4

Electronic Warfare Division | |
Ik ()] l Clé'_I'F .diminution bécame more bearabl‘e'to,the countermeasures branch,
’ - when DirNRL Tom Owen and acting Director of Research Schooley lifted it to the

%
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second echelon of the NRL orgamzauon (29 Sep 66). Answenng to increased BCM
development needs related to the war in Vietnam, the'electronic warfate division
(NRL code 5600) was established effective 12 September. Each of four branches had a
i Ré&D focus. -The space technology branch, under Jim Trexlér, concentrated
and communication applications.

8 P
_to by the intercept and sxgnal processing branch, headed by Bob Misner. The -
. antenna/receiver configuration and direction finding systems for ships and-»
air were developed by the emitter location branch, under Mack Sheets, - -~ .
Defensive electronic warfare, under Lynwood A, Cosby, developed airborne a,nd -
shipborne equipment for conducting ECM and countering hostile ECM. .
Spornisorship for various electronic warfare projects came from ONR, naval systems :
- commands, other. military departments, and national or defense agencies. Only ONJ - .
and NSG had significant visibility into all endeavors in NRL's electronic warfare - .
- division. Reld Mayo's section was buried in Trexlen ] space technology branch its -
project ngver named in a public fashion. -

) - Supermtendent Lorenzen and the division staff moved across the mail to

larger offices in Building[J] which freed up some office space in Building '

Underlying the division's organizational structure was a teamn approach to every .

project, with Lorenzen allocating resources acéording to need and priority,

reminding his associates now and then that the squeakiest wheel gets the grease. :

. Lorenzen reported to Claude Cleeton, associate director of research for electronics, as

. did William R. Faust, superintendent of the applications research division (NRL
code 5100). Bill Faust's division included the satellite techniques branch (5170),

which supported Several space projects: Ed Dix had followed Marty Votawto - ..

Comsat in June, and the branch was now headed by Pete lehehm as much at hon;te e

in Lorenzans d1v1s10n as he was in Faust's. _ -

(U) - . The satellite techniques branch had grown to 54 personnel, 40 of whom 3
were professxonals Section heads (grades GS-12 or GS-13) were John S. Poole | L
(systems integration), Bob Rovinski (structures desi gn), Frederick W. Raymond
(applied physics), Jim Winkler (telemietry), Leonard E Hearton (R.F systems),

Bob Exsenhauer (dlgxtal systems)~ .o B _ .

T
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Figure 1 45#B) Program Structure, White & Black (1966)
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Encl: (TS/B - codeword) 27-page Technical Descnphon for

13Augé5 DepSecDef and DCI ('ISIB) agreement, BYE 5678-65 ‘

7julés | - AmyWCmmumCEﬂM/ldnlmlm

295ep66 NRL (U) Notice 5400
" Subj: Organizational Changes m the Research Department

_S'Eem_ +* ' Handle Via BYE]

e

(25" 2

%%




NRQO APPROVED FOR RELEASE

o , 13June2012
—SEeREFT- .. - Page121

Chapter 9. ABM/AES THREAT

w - When the l.ISIB reemphaszzed the need. jbr mtelﬂgence on the Somet L

k decade and well into the next

PSAC Concem o

. -(51"’9)— Proceedmgs of the USIB COMOR‘s CETF were dlsmpted and the reins ° X
gradially restored to the NRO, after the PSAC registered concern that signals from
photographed ABM radars were not being collected by ELINT payloads desi

, -._solely for that ; and asked for an explanation.

bt A L [ PP | R )

were , and a few were
.correlated with POPPY intercepts as

well, including the most recent ones from
Missions in 1965, m* cadar at
was again intercepted by POPPY No other NRP system had yet
detected thxs#‘sxgml Significance of the Soviet ABM
defensive threat was reemphasized when, on 18 November, the USIB identified.

Soviet ABM/AES radar signals as the top SIGINT priority. Overhead ELINT
systems were tasked in concert to collect the target slgnals L

—(G,‘B)— Col Thomas O. Haig USAF of the NRO staff coordinated prepaxanon

Monday, 6 December. Representatives of Programs A and B briefed capabilities of

operating their ABM radars when U.S. satellites were in view. Howard Lorenzen .
gave the Program C portion, which included EOB-related statistics that had been .,

gathered for the CETF. He emphasized NSA's POPPY
dxstantion and similar ‘but with larger ence elhpses,l .
on Soviet air d radars operating in S-band (2 Dec 66). After the briefings were

delivered, panel members invited.the NRO to identify what it might do to be more

- responsive on the ABM problem. -When the group.convened next day, SAFSP

iresented Htenhal # .

.o ol N , . ‘-' . C .. e . -

—gﬁém— . Handle ViaB .
- I o ) Only_-

Galosh and Gammon ABM/AES systems late in 1966, all programs were challengeé -'
~ to respond. The overhead community deliberated over proposals from government:
and industry. Resulls determined .coI ection archztectﬁre' for the remamder of the -

among the programs for a response to the PSAC. His team briefed a PSAC panel on |

-

CIAs—speculated that the Soviets refrained from o




- addressing increased coverage. and on-line data sorting for Missio:

_ problem and were soon set aside,
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(U) . Sitting next to Air Force Assistant Secretary Alexander Flax and having
only some ideas, nothing in writing, Lorenzen informed him that the staff had not.
alerted the Navy to have a proposal ready. Flax assured him that-he would be asked
for contributions. - - ‘ :

~37B)y~ - During that week, in fesponsé to Reid ts
tabulation of day-by-day counts of | Soviet si
for periods each day when POPPY had the

if‘e‘édést, NSA completed i
and si

Mayo's
A

-These results,

although interesting, had no bearing on the ABM

(U)' - Lorenzen and Mayo went to the Pénta’gon at the end of the. week, at the -
request of—SAFSS,tech'nical adviser. They were invited to brainstormi a “°
_proposal to make their system more responsive and present it to him on Monday. -

Over the weekend, ideas were exchanged and briefing boards prepared at the NRL, -

had noncommittally observed that the charts looked good, .

appointed time. _
when he was ¢ to join Col Haig's group ready to enter Flax's office. As

Lorenzen and Mayo departed with the classified charts, intending to return to. the

'NRL, a chance encounter in the hallway provided another opening. Inquitirig what-

the chart case was for and learning that Lorenzeri felt that the Lab was not welcome. -
‘on the team effort, perhaps due to its obstinacy ot the CETF; MGen James Stewart "~
invited him to'an office where they could talk. , =~ . - :v .0 a0 0w

~6#B)~ After hearing NRL's response to the ABM problem, DirSAFSS Stewart .
escorted Lorenzen to the DNRO's office, interrupted SAFSF's pitch, and o
recommended to Alexander Flax that he hear Howard's proposal right away.

Lorenzen asked for [l and a seven-week launch delay for enhanced ABM radar -

signal detection, including modifications to several RF bands to enable

processing, completion of upgrades to ground receivers dnd recorders to improve
data quality, on-site analog/digital conversion, and deployment of a computer
system to a POPPY field site for ABM signal isolation. NSA's Ray Potts (K-4/SP) was '

 there to discuss processing for Missionfiiiil} and he objected, on principal, tod . ~ ..
computér at an-overseas site. Despite this obstacle, Flax was obviously enthused "

about the collection énhancements, and tie spiifred the West Coast delegation to*
more timely action, .
Collection sites in the

-already in permanent buildings. and-
ir. [ o4 provide the

wart agreed wi renzen that the site
most coverage of the Saryshagan -

w o e " e .

SRS _s.ggm:r. * Handle Via BYE
R o - : Only

- gave a ten-minute Fitch to and sévefal others in his office at the -. . -

ing that he could not go back to PSAC with only this token. .-
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 missile testing complex and several other suspected: ABM sites. The total cost was 3
less than uncertainties in costing other proposals tnder consideration, and - = .
- Lorenzen received a tentative go-ahead that day. - _. .

—(6#B)~ . ThE TOG closed the loop with K4/SP as soon as possible. The’computer . -

- was needed to provide-quality control for analog/ digital conversion and digital

. recording backup functions. Without a computer to read back digital tapes at the - .
site, bad tapes might be shipped for weeks before a problem was-discovered at the
NSA. The computer would be used to write tape headers and trailers and pack
several passes on a single tape, thus reducing expenditures. Moreover, the L

- Lomputer could guickly find sigrials associated with the highest priority ABM radarg

The total equipment cost, about and benefits
: ‘been di TOG. A computer engineer from HRB would be resident
- on site to teach maintenance and operation. NRL would provide logistics support.
.Ray Potts withdrew the objection to a computer in the field. On 21 December, NRL
was formally notified that its plan had been approved at the December meeting of
the ExCom and authorized a three-month slip in launch of POPPY 5 to complete the
changes. On the same day, Missionfllill yielded the [N intercept. -
Before the end of the month, Fred Hellrich had an approved purchase order for a
computer, priority Brickbat .01. L P
S 30 e
ABM/AES Technical Comiittee * .-

—&4B)— Late in December, DNI Gene Fluckey sent word, to Lorenzen that his _
community service was again required on a committee to review proposals to bé
. made to the PSAC panel. .Appointed government members of the ABM/AES '

- technical committee were (chai Howard Lorenzen (NRL),

(NSA R&D), Thomas Haig (SAFSS), (NRO SOC), Hal .

- Willis (CIA office of ELINT), and Maj | (SAFSP). DNRO Flax :
had reported the specifics-of the POFPY upgtade to the PSAC — as a first step in the = -
NRO resporse, . . "~ - A R

{678y~ I less than two months, these seven men would prepare the complete
response anid define overhead ELINT architecture for the next ten years. The, SAFSP

. provided special consultants from The committ S
reviewed proposals from Byeman industry, includir
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(U): - Starting on 4 January 1967, Lorenzen devoted nearly six weeks to

committee work in the Pentagon and filled a. steno notebook with notes and
(diagrams. He was in the unique position among comumittee members of being both
a system.developer and a reviewer (a conflict of interest in the eyes of some of the .°
presenters). On the same date, DirNRL Tom Owen submitted to DNRO Flax, via
DNI Gene Fluckey, a proposed optimization of Mission[Jjjjfor the ABM/AES

- problem, detailing the band plan for four-ball coverage of the targets and an -

accelerated schedule (4 Jan 67). The DNRO agreed to a four-ball baseline and,

requested detailed design planning and scheduling, -

—5/B) . The ABM/AES committee proceeded with an intensive review of what .
was known about Soviet strategic defenses and of capabilities of present and
proposed ELINT systems, including satellites, aircraft -
The committee recognized that POPPY had the potential to do a better job of location
than anything else flying, and Lorenzen was keen on identifying new capabilities -
- that might be incorporated with POPPY-7.— still in the conceptual stage. '

—6#B)  DepDirNSA Tordella had been present for the PSAC/NRO meetings on 6-, -

7 December, and NSA's analysts had since determined why ABM si
.~ by POPPY and

- il after collection, the typical data backlog being about Next fisc
year, Ray Potts planned to add nearly a hundred pedple to the gvet] ad ELINT -

rgpbrted that overhead ELINT data was now processed. far location

. systetn processing and analysis office (K-4/SP).

. g

~{6/48)- To assess probability of ABM signal detectio formed an.. .

-~ NSA/SAFSP/CIA subcommittee and enlisted the aid of mathematician
from Lorenzen found that [Jfinitial calculations were
avorable té6 POPPY: to accomplish an ABM intercapt. During subgequent .

. meetings, as more information came in from NSA about operating' characteristics;, -
parameters, and duty cycles, the probability subcommittee's target models became
more conservative. probabilities for all ELINT collectors fell accordingly.
Under assumptions for BMEW radars’ operating characteristics and a R
confidence level; the Program would need
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not significantly upgraded for the ABM/AES mission.) Despite the fact that most of o

* the BMEW signal intercepts to date had been made by POPPY
echoed the CETF and NSA's processing difficulties: "Fo

POPPY 5 would need to agcompiish a BMEW s

—(Sv‘-B)— idea contained the germ of a new solution to the ABM problem, _ o
~ developed under the stewardship of the technical committee and guidance from  ** .
"~ DNRO Flax. L.

~ - U.S. gold flow problem. (France was leading a
to exchange dollars for U.S, gold reserves at $32
was estimated to be between| and

an improved series of Mission | N
ﬂwit_h a first launch in 18 months. =~

Newly proposed
only il days in either case. The committee praj

‘Working papers contained a brief sketch of J NN -

growing ng foreign b L
per ounce.). The cost fqr a first phase

I depending on implementation. . o
oresentation to the director of Program
Col David D. Bradburn, on 27 -
PPY 5 and projected POPPY 6 and 7. The level

25t in the proposed program — from CIA, NRO, and NSA — .. . -
had grown to a point tha decided, after this meeting, to reduce the

briefing team to Programs A and B.

. Lorenzen informed DNI Fluckey (6 Feb 67) that. .

neither Navy nor Army, which had been assigned responsibility within DoD to -

coordinate

ABM threat assessment, would be represented in the ABM/AES ..

comunittee's final presentations to the PSAC.” He sought, unsuccessfully, to m;ect , :
Flax's Navy counterpart, ASN (R&D) Robert A. Frosch, in the proceedin ‘

Lorenzen wrapped up his committee work after
run presentation for DNRO Flax on 10 Februa:
divided into present systems

participating i dry- o
. The systems' presentation was - -




NRO APPROVED FOR RELEASE
13 June 2012 ‘ g

PageiZG | ) —SEEREF-

‘ _ Program POPPY) was covered with present systems, briefed by . h
SAFSP’s Ma The advanced program was briefed by CIA's Hal Wllhs.

~(5/B)— :The PSAC endorsed and the ExCom approved SAFSP's Program

]

or ELINT directed ooverage/ technical intelligence
to Missions in the 1968-70 time- :

[

exp ! starting late spring, and
later, NSA K-4/SP would add a CDC 6600°system to its computer complex an
to furnish blank digital tapes for [As it turned out, the first ABM
atellite with a was complet:
quickly enough for launch on elght months ahead of
e comnuttee s schedule 1 B . _

O
Lt .

Smmdbyboth NRO (colleetxon) and NSA (processing) the priary "

——
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l - companion, Following ExCom a.pp.roval,.-DNRO Flax assign
#at th
as selected as the prime contractor for Pro

ound station (MGS) was established as

became operational, with a broader mission, as Mission
that NRO would initiate studies for an ocean

surveillance istem. By then, had been transferred to the ||| R

Chap'tet 9 References

) 2Dec 66 NRL briefing for PSAC Panel, BYE-51900-69 (update)
- Subj: Navy Satellite Program C .

| e —- |
‘ - I piNRL (75/8) letter to DNRO via DirPrgmc, 5600:HOL:sr, BYE 2630067 ‘.
, Subj: Ml.sanrhproposed revision for '
"~ Jané7 ' (S/special handling) paper
: Subj: . Prelimninary Pmbabxhty Evaluation
H. O. Lorenzen péper : 7 ' .

Subj Suggested Talking Paper for RAdm. Pluckey
Encl: Background for RAdm Fluckey _

"
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| Chapter10. ABMSEARCH . = '
(U) -~ As park of the response to the ABM/AES ‘threat, Programi C was authorited
to modify one series of satellites for increased coverage and to equip otie ground” - -

station. with a comiuter sistem. The 'iaioi was immediate, and the system begam ° -

. S')'st‘em-Upg»fade

”

—&#8)  Meanwhile, as the ABM/AES core group completed its broad-stroke
ELINT architecture for the present and advanced programs, NRL was moving in
high gear on its present program. On behalf of the NRO, the Air Force Space
Systems Division :
, made available directly to NRL an additional to fund the”
ABM upgrade Reid Mayo was overseeing implementation, negotiating a "
contract extension with HRB-Singer, and preparing design, schedule, and costing
- information for follow-on missions. .= ' o : L '
=3B  Due to the urgency of the ABM/AES problem, Mayo enclased with the -
POPPY 6 plan and schedule to DirPrgmC Fluckey an initial design concept and
accelerated for POPPY 7 (7 Feb 67). Both missions would

regl T
distributed among the payloads with incident overage. The proposal, °

when it reached the NRO, was evaluated by the'directorate of engineering (SAFSS- "~ -

7), headed by William Boenning. He asked Reid Mayo to provide two sets of cost *
_estimates, one predicated on immediate go-ahead for POPPY 7, the other based on ~
- waiting a year for authorization, until just prior to launch of POPPY 6 (as was the .
custom for POPPY approvals). Mayo prepared detailed cost breakdowns for both ~ *
missions and the different lead times, which DirNRL Tom Owen submitted directly
to DNRO Alexander Flax (6 Mar 67). An immediate start would permit assembly- =

_ line production of satellites and save |l In response on 21 March,‘ E
authorized NRL to proceed on POPPY 6 only butto
‘commit for purchase of long-lead items on POPPY 7. Final approval was

withheld, due to the need to weigh alternative methods of improving the NRO's "

collection capability for ABM/AES SIGINT. ,
—&#B)~ Thes ch relocated the command.and

teleme

atellite hechmques bran

Liy g B
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'way and

The electronic warfare division quickened development
were ' l

ideas still on the drawing boards. Collection capabilities
- established in permanent buildings by Charlie Price's crews. With rigorous

technical oversight from electronics engineer George E. Price (Charlie's. son and- the .
first second-generation member of NRL's electronic warfare division), production ,

versions of solid-state receivers, true to the performance of engineering models.

~ developed at the NRL, were fabricated by HRB at State College, Pennsylvania, and S
- deployed initially to HRB also fabricated the . : !
analog/digital data system (A/DDS), designed by Ronald L. Smith from Bruce : _—

Wald's section, »
Fisher, new to Mayo's section, designed and implemenited a
. digital recording system, using an Ampex BTM-9 recorder, to produce ta

NSA. . ’

(U) ° Fred Hellrich was the architect for the computer configuration, whick - - S
would enable quality control checks of digital data tapes, data packing, and the : Co
beginning of efforts to process data in the field. When news of thé ExCom approval - S
.came in December, every compuiter on a production line in the U.S. was spokenfor. = . . '
Hellrich had reviewed the trade magazines and scoured the compister industry for a
small general purpose machine, found one already assembled at the Systems =~ - S
Engineering Laboratory (SEL) plant in Plantation, Florida, and used the Brickbat .01L.. . =~ '
priority to persuade SEL's customer to defer to NRL's need and take delivery of -~ ' - o
- another SEL 810A six months later. The computer word size was 16 bits, and the ":°°

memory capacity was 16K words. Input/output peripherals included a. - A
Teletypewriter, paper card reader and punch, paper tape reader and punch, line > -
printer, and magnetic tape transports. Tape drives were procured from Ampex.” - -
After a pass, the SEL-810A configuration would be uséd to check the digital récording

for parity errors and write the tape header and trailer. It could also be used -~ in the
event the BTM-9 recorder failed or was taken off line for preventive maintenance

— to record digitized data directly from the A/DDS. NSA C-46 specified the digital

tape format required for its CDC computers and information needed on tape headers

and trailers. When Fred Hellrich's funds ran ouf in the spring, Howard Lorenzen~
got him another [Jjfrom RAdm Mac Showers, DIA assistant chief of staff for .
plans and programs, to complete the computer system. For software development, - . -
Hellrich turned to HRB, which had helped develop the concept.” At - -
State College, mathematician Robert E. Daniels wrote most o initial processing
programs.deployed with the SEL 810A and was ‘still writing FORTRAN code on the
_flight to] in May. ' o ‘ - _ :

—678)- Launched 31 May 1967-on a Thor Agena D, Mission [ remained -

. operational for nearly* Pete Wilhelm, chief satellite design engineer, -
developed the-new POPPY multifaceted solar array structure employed on|JINN -
the satellites, which measure?, 27 inches across a 12-sided equator and weighed 162 -

Ay

¢
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‘3 to 222 poun&s. - at 109 pounds, continued the-;str.etched spherical design used
Vo  previously on POPPY 4 and had to be power-managed through much of its - =-«"

g -.operational lifetime, employed different methods of three-axis
stabilization, both designed by Bob Beal.- Sufficiently long periods of stability at
proper aspect were achieved to execut facility
3 and initiate station-keeping . Thesé experimentsled tod -
" new and reliable configuration, used with POPPY 6 and thereafter, a single boom -
§ - + with.a damper for pitch and roll, a motor-driven:flywheel for yaw. George E. Flach "~

 derived the flywheel design from a prior implementation in NASA's Nimbus ~ -
- meteorological satellies. .. .© -~ e

~(6#8)-  Bob Eisenhaiter had included experimérits to measure
. selectable receiver of [l John Poole designed an experiment to meas
in a selectable receiver of Vince Rose incorporated a

. ‘ y's
I and it proved successful on the first pass collected.

e USIB mission guidance was expande,d,:_ ,

i —_— m the usu etection of technological changes, to include the _
requirement to search for and locate ABM-associated signals in the

range. C - e L

(U)  The payload enginecring evaluation afd ground receive path calibration; -
_ directed by NRL teams deployed to the field sites, was disrupted and lengthened to - -
four weeks by turmoil and tragedy that followed Israel’s preemptive air strikes on = |

Syria, Egypt, and Jordan, the 5th of June. Three days into the war in the Middle East,
while monitoring communications of the Sinai combatants, SIGINT ship USS. . -
Liberty was devastated by repeated and- prolonged attacks from Israeli aircraft and
motor torpedo boats. Sixth Fleet aircraft flew over the area in time to prevent total
loss of the ship and crew. Nearly every career sailor or officer at the three Navy.
stations mourned friends among Liberty’s dead or wounded, mainly =~ .-

communication technicians from NavSecGru's radio and linguistic brariches,

. —SEGRET- - Handle Via BYEMAM-:
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-(S*B)- 'vIn‘his first month as director of NRL, Capt James C. Matheson, signed ou
the final Byeman technical description for. Missioni(ZB Jun 67). On
I 2fter NRL teams completed engineering evaluation and departed the field sites, -

intercepts and parametric measurements were made from Missions
on an ABM-like signal, which NSA later correlated with the

—

t'imésin_thepas.tt_hi'eeyea;s.)_'_.:':‘_“ R

=848 - The first tapes from Missionllllllhad arrived ai NSA' C-46 on 15 June. = - N
The quick results on suspected ABM-related targets and quality of Missionh St
data across the spectrum prompted NSA to seek NRO reconsideration of
plan for the next mission. now chief
lvision for satellite projects (R-83), arranged a meeting. Heand "~
went to the NRO on 17 July to meet with Bill Boenning, BN
of the NRO; Reid Mayo, John Poole, and Vince Rose of NRL. o
made the case for reconfiguring POPPY 6

 and FOPPY ought not dedicate its capabilities to the ABM
* problem. consensus of those assembled was sufficient to proceed on this |
engineering change. Accordingly, Mayo prepared a revised prospectus, which ~ - - -
DirNRL Jim Matheson submitted to DNRO Flax ten days later (27 Jul 67). There - -
- .were some objections to NRL's cancellation of v
and follow-on discussions of ways and
medns to restore it, including but the basic plan was
recapitulated and affirmed in a letter to DirNRL Matheson (copy to. DirPrgmC S
Fluckey), prepared by Bill Boenning and signed by the new direc r of the-NRO staff, -
‘BGen Russell A. Berg USAF (5 Sep 67).. - .. 0 e

=t&7#B)y— _The RF coverage and data density from Mi'ss'ion- earned for POPPY the
reputation of a which would stick. In the surfimer of 1967, with
satellites on orbit, NSA was receiving about
POPPY analog tapes per week (representin of collected data) plus packed -
from Mission

ﬁ Data from was processed only by SAC. "Turri down the gain!” was -
no longer a laughing matter in NSA's around-the-clock processing complex: From -
* this time on, an unworkable POPPY backlog would accumulate, and it was reduced’

intermittently by winnowing instead of processing, About half the passes collected

in the field were actually processed at the NSA. Many of the passes overlapped
between sites, providing some data duplication, and not all payloads, equator
crossings, bands tasked, sites, times of day, and days of the week were equally. -

' —SECRET- "~ Handj
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I NSA continued to rely on its manual an! slsl 5 to B
" handle the more initeresting and exotic signals,W '
residue. Field site analysis and quality control eventi ecame reliable to the
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productive, of course; but a good deal of work went into planning and collecting a

singlé pass, there was little tolerance for collection failure at a site, and it was not

good for morale when the analog backlog listing was shortened by selecting blocks of
tapes to be degaussed and recycled. To alleviate these problems, NSA pro to -
NRO that eographical coverage be reduced, by phasing ou and

~_puttin on standby, and that the remaining analog sites — o

— be digitized (28 Sep 67). Co e '

Ceyhole channels. Years of experience showed that signal contamination and. .~ .
attendant inaccuracies resulted from relaxed processing criteria, - '

point that analog tapes were forwarded to NSA only if th
signals or were specifically requested by NSA's analysts. - .

(U)  Howard Lofenzen took the deputy DizNSA, ‘Louis Totdella, fo Germany in. - .

containied

. the fall, to see firsthand the experimental processing in action. NavSecGruAct

th-a complement of 116 personnel, including six . -

© ..: —SBERET—  Handle Via BYEMAN
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officers, the station had two missions conducted in se
classical ELINT and Siss Zulit. :
| The Siss Zulu site was managed, operated, and maintained, - - |
ot a watch-standing basis, by three dozen cleared personnel, including one officer, = - .
Lt(jg) Ronald L. Potts, two senior chiefs (one for operations, one for electronic - - . -
equipment maintenance), and a contracted civilian technical representative of NRL, - - '
senior research engineer Richard L. Wales from HRB, . = . o

the A/DDS battery of litlered . |

7By~ In the Siss Zulu (POPPY) operations room,
lights, the 'cherry picker', was excited when|

was excellent, excep IM-9 digital recorder o
‘necessitating use of the SEL 810A and its tape recorders in the backup configuration, :
until the BTM-9's failed diodes could be isolated and replaced. There were large = :
stacks of line printer listings of being analyzed and annotated with . - ]
computations, remarks, and connecting arrows. But had made .~ . o
no contribution to isolation of ABM-related signals. The process was initiated at =’ , 3
uring EE&C in the sumuner of 1967, was in full swing when Tordella .~ - ‘
being not very’ o
ing. There was little - e

t for occasional outages of the

and Lorenzen visited, and was abandoned there early in 1968 as
- productive while being very tedious and machine time-cons
to show for the effort: some

DepDitNSA's visit, POPPY sites were tasked for
on-line detection of ABM/AES-related radar signa

POPPY collection operators °

.
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? T Ao gretesd s sibrommitee (SOKS) bad b
]
]
!
]
|
|

SIGINT committee — to advise, assist, and, as directed, act for the SIGINT . .
committee in al] matters pertaining to SIGINT overhead reconnaissance.. . :
xepresentation to the SORS included CIA, State, NS; NRO, DIA, Army, Navy, and . .
Air Force, The chairman was CIA's|li who had seen Jim
Trexler's Tattletale presentation at CIA headquarters back in early 1959 when he
represented NSA to the USIB's critical collection problems committee. ‘Army ACSI
was represented byh NSA's charter member of the SORS was John . :
Libbert, another veteran of Tattletale and GRAB. -Military members were at the -

O5/Qdlevel. = ' . , , o
578} - Chaired by I the SORS met at the Navy Lab on 13 December . -
. and was briefed by NRL and NSA representatives on POPPY, results against the ~ .
*  ABM/AES mission, and plans for follow-on missions. NRO SOC's .
~ arranged for a repeat of the briefing for DirSAFSS Russell Berg and staff members . | -
. later in the month, emphasis on six months worth of accomplishments since . -
)" launch of I B o
- =648 . The I ABM
- radar signal had not yet been detected when the SORS was briefed.
" - POPPY,
highest on the list of national

the first collection of the S
ELINT priorities. Recognition of the POPPY share -
would awaijt NSA's analysis.and processing, since the AFSS

—848)- POPPY sometimes to influence - .

. design, more often for tasking (including POPPY itself), mostly to seagch throu
archives of previously collected data. Intercepts from NRP
and classical ELINT systems enabled NSA tg complete the

(U) . Nsa disseminated results to the ELINT and electronic warfate" =" * .
_ communities by ELTs and updates. to the ELINT parameters limits (EPL) lists. ELTs. . . .
! and the EPL informed the community, not only ‘what was known on’ each signal,

o .. —SECREF——  HandeVapR
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but what remained to be discovered. This technical information constituted the® - - ey
detailed tasking for ELINT collectors; formal tasking simply listed SOIs by their . -
. ELINT notation. All ELINT managers had to read the daily.message traffic, to stay

_ abreast of the state of information. R . St

_rudimentary state of tools at the site, this first operationally significant location took - * . l
about 700 man-hdurs of work on signal isolatios, digital data analysis, and orbit= . .
Thé inanually intensive process wis applied next toJJiillintercpts of .
and results wefe reported in Talent Keyhoile channels 85 NSA.: < -
and John Conion), information copies to NSG, NRL, and the . o
igence Command (NIC, formerly ONI). Over time, interactive software’ i
. progtamis, written by HRB-Singer and fleld sites to iterdtively isolate a sigrial from = -

~ the recorded data, would become the computer-aided manual system (CAMS). - e g
With suich tools the initial step became superfluous. All thatwas . 5. i

‘needed to giiide CAMS g was the collection opetator'sjjjjjthat « NI . -~ _
analogmeasnremmbfﬂ\epmmemmdﬁx_nepf' o :
i Eulsedatatap‘emadeAforNSAwouldﬂ\enbereadbym_e ' P
reformatted to fit its smaller (octal) word size, and written to . i
 cleanly and completely, . .

intercept (1OI).
SEL 810 configuration, re:
another tape drive. The SOI could then be extracted

-~ oo -
v

(U) . -On & coupl¥ occasions, HRB's softfrare shipments indluded rew rdttines - -
added at the 48t minute and' inacesthpanied by descriptions purposeof . . . -
- instructions for use. Uity Would be ascertiitied in the field by readifig source cod&
and éxpetitnentation. ‘In Jatuaty, Petty Officer CHarles Joerger spent . -
- two weeks at HRB's plant i Pénnsylvania to compléte a softwaré catalog, including S
 brief configuration identifications atd & configurativs statiis acéounting protocol - - '
. geared for changes originating at multiple sites. For the first few years, expediency -
overruled configuration control, and neither HRB nor field sites had compunctions =
about modifying others” software arid sending souice code and configuratiori update -
on the Next colrfer run. Those involved considered that the level of configuration -
management was appropriate for the project's R&D. statis and the high priority that
USIB and SORS placed on results, ~~~ <~ - = - . . T

Chap.te;IORefeﬁna;a, : - J '
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Du‘NRL (S/B) letter to DirPrgmC, 5600-RDM:jch, BYE-26904067

Encl: (1) Detailed Design Plan for MISSION| (o]
.. (2) MISSION ign Concept Proposal (C)
DirNRL (S/B) letter to DNRO, 5000-RM:
Subj: Detailed cost breakdown for Missions|
Encl: (1) Monthly expenditure-rate and Funding Summary Table
_(2) Missian| ost Comparison - TABLEI
(3) Program/FY Costs - TABLES I & IIl .
(4) Program Cost Details Based on (Accelerated Program)
(5) Program Cost Details Based ent Program).
DirNRL (TS/B) letter to CNO OP-922Y3, 1050:RBH:wcb, BYE-26910-67
Subj: Technical Description for Missio: forwarding of
Enck (1) Copies1 through 10 of Technical Description for Missiorfll

DirNRL (TS/B) letter to DNRO, 5600-114:RDM:sr, BYE 29611-67

Subj: Missi modifications, schedule and design plan for

NRO Staff (TS/B) memorandum ﬁor DirNRL, copy to Du'Prng BYE-52635-67

Subj: POPPY MissionJilll o

Atch: MissionfllFrequency Bands -

NSG (S/B - codeword) message to NRQ info CNO, NSG USAPSS ASA, CIA, 2819082

Sep 67, Cite NSA SPO 1637-7
Subj: * Project POPPY Resource Adjustment

7
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| Chapter11. - SHIPBORNE EMITTER LOCATION

{U) - The Soviet Union accelerated development .and production of combatant -
and auxiliary ships in.its: Baltic_and Blatk Sea. shipyards-during the 1960s.” The netv. .
warships. included cruisers, frigates, and destroyers armied with guided missiles;
missilé-equipped helicopter ctuisers; and nucléar submarines-armed with ballistic -

missiles. . Out-of-aréa deployments of ‘the emerging world class fleet increased . .
dramaticglly, particularly in' waters adjacent to nonaligned nations. -- - - -
—(SfB) " Supporting thé national i_nielligencq' objective to detect technological
changes in“ military radar development, PoPPY Mission [l datd was™ . .
*{mdars, as well as to ‘discover . - .

used by NSA to detect new modes of .
and provide technical intelligence on signals from new landbased -and shipbiorne
radars. Of significance lo the U.S. Navy, POPPY fleld sites began enerating and - -
reporting locations C e

- Navy Space Program Review S e L
- (U)-- * The DoN redesignated its material bureaus as systems commands iti 1966

.The Naval Air Systems Command, responsible under the chief of naval material

(CNM) for procuring and supporting aircraft for the Navy and Marine Corps, -~

included a small space systems division (Air 538)'t6 sponsor explotatory - :

development, mainly by NRL." NavAir brouglit to the attention of VAdm' Thomias

Connolly, DCNO (Air), the need for comprehensive review of space-related projects
- of potential value to the Navy. Tom Connolly remained a strong advocate of space
‘systems, but his own plate was full with development of the next carrier-based o
. multi-mission fighter (which would turn out to be his namesake, the' Grumman F-

' 14 Tomcat). He suggested to ACNO (Dev) Noel Gayler (Op-07B) a working =~ ~.* =~
conference to bring together all the experts the Navy had invested in space over the
‘past nine years. Gayler proposed a new Navy space review, an update to Connolly's
1959 report on space and astronautics, in a 3 August memorandum for Adm. o
Thomas Moorer, who had taken office as CNQ the first of the month. Following =~ '
Gayler's staff coordination within OpNav ‘and DDR&E, the task went to RAdm )
William N. Leonard, assistant directof for operational test and evaluation in the
office of DDR&E. Gayler would be unable to participate himself, since he had orders -
to Offutt AFB, Nebraska, where he would be deputy director, joint strategic target ,
planning staff. -(Coincidentally, Capt Gayler's boss in 1959, SecNav Thomas Gates,
had created the JSTPS in his position as SecDef in, 1960, in order to reconcile Navy .
and Air Force doctrines of nuclear deterrence.) , e .

. —SBEREE—  Handle ViaB -
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~/48)— Within NavSecGru, ‘Siss Zulu' was used as an unclassified covername for
POFFY, chiefly with regard to otganization, billets, budgeting, and-logistics. The NSG
headquarters element responsible for routine POPPY tasking and project .
communications (G524, or G52 Charlie) was headed by LCdr Floyd H. Heindl, who
represented NSG in the TOG, Dj jon by the TOG disclosed that only a few -
shipborne emitters were ori Over the years, signals from about 20
in GRAB/POPPY data. Many had,
for a time, been designated as SOIs, unti] they became well known through various
- collectors, their modes of operation and parametric ranges fully documented. These...
included a few families of signals, indistinguishablé one from another unless the . .
antenna was sighted. In response-to a TOG reguest, Floyd Heind] tasked NSG's Siss
_ to report detection of Soviet- - -
shipborne emitters, on a basis not-to-inter ere with the national mission (14 Aug - . -
67). . L ) _
—(6+B) - Thece were obstacles at the sites. NRO's tasking of RF bands was
_optimized for USIB objectives ahd afforded few collection o rtunities for

(U} William Leonard was charged by the VCNO to conduct the space review -
and report on Navy requirements and potential use of space systems; capabilities of
current and projected DoD space programs and their adequacy for Navy use; and . -
suggested solutions (programmatic, technical, organizational, and fiscal) to provide’
operating forces with usable system capabilities. The two-week conference was .. :
hosted by the NRL, commanded by Capt Jim Matheson. Participation included 24 . -
full-time members and 15 part-time members. The billet of OpNav program '
sponsor for. space (Op-54) had been disestablished several years ago, but Tom -
Connolly provided two representatives to the Leonard committee from Op-05. . .
NavAir, which had instigated the review, was represented by Robert F. Speaker and -
Joseph Kay of Air 538 (both of whom would-be plank owners'when the DoN ‘
consolidated management of spage projects in a single office a few years hence).

(U) . - VAdm Connolly gave the keynote address.at the 26 September 1967 kickoff
meeting; Teiterating the themes in his 1961 memorandum for the SecNav on space
and the Navy's future. The proceedings addressed navigation, ocean sirveillance °
foverhead and acoustic sensors), meteorology and oceanographi¢ application, all

’

. ~SEEREF< - = HadleViaB
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- - sensar military reconnaissance, communications, and fleet secutity. Although the
) space age had dawned nearly ten years ago, Transit (officially renamed the Navy " -
Navigation Satellite System) was the only operational space-based system that
supported the fleet.. Sponsorship of Applied Physics Lagoratory's broader space -
* physics program had been transferred from the Navy to NASA 'years before. NRL's
. ;Pace applications division, represented at the conference by. Superintendent Bill -
aust, built and operated satellites for several active research projects, including _
space technology experiments, measurement of solar X-rays (SolRad), calibration of .
NavSpaSur's fence (SurCal), time transfer and navigation (Timation), and HF wave
propagation for HFDF calibration. e co AT T

Eoky ::, E SE, ;<~'

/

(U) - The Navy Space Program Review (1967) concluded that great technical
- potential was at hand, the DoN must move boldly to translate space policy to fleet .
- needs, and commitment to space exploitation was imperative (17 Nov 67). The o
chitf finding was that the DoN' must work miore closely with the Department of the
- Air Force to define requirements for space-based systems to support military * - .
-operations.. Another consequience of thé review was the-upgrade of Op-76 to flag:

-rank. Directorship of the Navy space programs division would go to RAdm -
William J. Moran int Novémber 1968 upon ¢ompletion of his assignment in North '

. » CE R g

]~ .« Viétnam's Gulf of Tonkin as comimander, anti-submaririe warfare group 3. The-
j finalrréj:ort to the CNO was reviewed and released by RAdm Vincenit P. dePoix, Op~ -
' - 07B and acting DCNO (Dev). [In his next assignment, as deputy DDR&E, Vincent
..+ dePoix would chair a DoD-wide steeting group to dversee DDR&E's overhaul of
), - defénse system acquisition policy, including space systems development] = .
- (U)' - Ocean surveillance by ovethead means was on the agenda, but this topic - .
A received little visibility in the reporti' Soviet naval activity in the Mediterranean -
" Sea.dpubled in 1967 from the previous year, but the U.S. defense ¢stablishment:did .~ -
. - not have a high regard for the capubility of Soviet fleets & project military power.
. across seas and oceans. The prevailing view was reflected in a contemporary .
asses§inént by SecDef McNarfiara: ™ ™ .. - /7" - .0 LT :
" Soviet developments in strategiic weapons such as dnti-ballistic missiles give evideries ' -
- -~ of & continuing search for security through more advanced arins. But the military -
. - applications of Soviet power, such as recently increased naval activity in the =~ .
Mediterranean, appear to be primarily diplomatic gestures. In that specific case it
. - may be aimed at redressing political losses sustained from Moscow's inability to -
. prevent Israeli victory over the Arabs. Soviet naval craft in the Mediterranean,
- including missile cruisers and submarines, have effectively showni the flag, but they * - ° ;
~ have done so without the base structur# and suppott facilities that would be nstessary’
. forsustained inilitary operations.: (1968) . S T

| ={6FBy— . A Byemian comp

£

artment of the Navy Space Program Review included .
resentation from Navy participants in POPPY. Bob Speaker of Air 538 was =
NIC was represented by LCdr Frederick W.’
Glaeser, an avionics duty officer.. NavSecGru and the office of ACNO = = -
(comspunications and eryptology) (Op-94) were represented by GRAR vetgran, Cay
Frank Sperberg, now assigned to 'NSG headquarters as cpordinator for Projegt .
Bullseye (GH). RAdm Leanard, who previously cammanded carries divigion 14, -

. :‘;"_r.
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was keenly mter&sted in keepmg track of Sov:et warshxps, and he submltted a:

* separate Byeman supplement report to CNO Moorer with a succinct o
recommendation: "Request the conduct of tests by the NRO to evaluate satellite use
for passive detection, classification and localization of ships at sea” (6 Nov 67).

_ Subsequently, ACNO (intelligence) Gene Fluckey (Op-92) assigned action to Capt
Lloyd William (Bill) Moffit, who reported to the Pentagon on 17. November for duty
with the Naval Intelligence Command as the assistant for intelligence systems
Zfequirements and support (NIC-2). Moffit and his staff, including Fred laeser, L
commenced discussion with the NRO SOC and the USIB SIGINT committee's.| .

SORS

SlGlNTCapablhhes [ S R RSP

() SIGINT ship U S. S Pueblo was attacked boarded, and captured intact by
‘North Korean air and naval forces on 23 January 1968 before the Seventh Fleet
could react to radiged SOSs. Some crew members, who would be brutalized in

' captivity, had just reported aboard after completing tours at activities hosting Siss i
Zulu sites — like Petty Officer James A. Shepard fron&

- decade, all the SIGINT ships, whosel electronic surveillance positions were
operated by naval communic¢ation technicians in response to NSA tasking, would
be deca ned. S

As was the case with the CIA's U-2s, numerous downings with.
crews of Navy and-Air Force planes on intelligence missions in or near
air-space, and the U.5.S: Liberty, the Pueblo incident heightened the intelligence -

comimunity’s enthusiasm for national capabilities that werenow perceived. as a safe

and very pmduchve technical means of colléetwm

(8)} - A'week after the Pueblo capture Amenca rece;ved even more o.f a plt
when; on 30 January, Vietcong and North. Vietnamese army units attacked more
than 100 cities in South Vietnam during the Tet holiday truce. As U.S. and South
Vietnamese troops rallied and proceeded to crush the Tet offensive, the TOG, now
under Lloyd‘Moffit'sdirection, reached agreement that the site

installati NIC submitted a message proposal to that effect, seeking
NSA's congurrence, on 21 Fe . NSA K-4 was satisfied with the quality of
digital tapes coming from the gain in efficxency and improved accuracy.
Occasional errors in tape headers or trailers would be correctable, as soon as HRB

- deployed tape editing software.- NSA pusitively endorsed the NIC ptbposal on 15
March ahd recommended to the NRO that fibe digmzed aswell.: - -

(U) U S. SIGINT capabﬂitla were bemg revxewed it 1969-68 by Ehe Eaton
c'o‘&muttee (namied after its chairiivan; who had no'role in the foreign intelligence -
community); which had been chartered by the SecDef to logk at both: NSA and NRO.
Robert McNamara had reslgned on 29 February after the last Vietcong Tet offensive

—SEE-REQL—-. - l-hndle Via )
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; remnant was extinguished in Hue, South Vietnam, but the Eaton committee's
) * Inission continued under SecDef Clark Clifford. ACNO (1) Fluckey decided that -
; ' CNO Moorer should be refreshed on Navy participation in the NRP before a
' Wednesday working lunich on 3 April with Fredrick M. Eaton, -

(V) Capt Frank Murphy, deputy ACNO (I); walked with Howard Lorenzen to
. the'CNO's office. They were trailed by Fred Welden and Reid Mayo, sharing the
- weight of a chart case. After the bag was unpacked and a pedestal erected, Mayo
began the briefing. When the distribution of field sites was shown, Adm Moorer . °
suggested adding one on the where the - -
Seventh Fleet (which he had commanded four years ago) was charged to covera - =~
very large area with few aerial reconnaissance assets that could be deployed there —.". .
as he put it, with very few eyeballs. Before Mayo could finish the presentation, an -
alarm and light flashed Aah anticipated sumutions for the CNO to join a JCS'session.
The NRL team packed the charts but waited alone in the aide's office, on the chance
‘- there might be a little more time before Mr. Eaton arrived. When Moorer returned, .
l he asked if they could brief him more quickly and less formally than by the briefing
boards (of the same sort he had seen in Lorenzen's Tattletale presentation a decade
. -ago). He was shown a three-ring binder by Mayo, which he thumbed through at his :
+ . desk while coriversing. When they got to the topic of signal geolocation, he was

.

.+ that affected processing timeliness and trade-offs with accuracy, was interrupted by . '
- the aide's announcement of Mr. Eaton's arrival. Moorer ended the discussion by . .
directing his aide ta arrange a monthly briefing memo on the POPPY program, a .
quarterly briefing on progress, and a visit to the NRL to see the next POPPY. satellites "
during‘cons_atru_ction. cL e L s L o

(U) Beyond digitizing the site at NavCommSta subjectto . .
SAFMS go-ahead, NRL. planned to install solid state receivers at fore the ~~
end of the year, but available funds would stretch no farther. NRL 30 advised NIC ~ °
the.day after the briefing for CNO. A resource adjustment for, only wag “* -
approved by the SAFMS (11 Apr 68).. Action at the NRL was assigned to Fred " »

- Hellrich. .~~~ ..~ " L
~{57B)y~ . The threa Navy sites had reported during February, [ifintercepts of Soviet ..
shipborne emitters. The TOG aske;elSI(S)A for a summary on shipborne SQI -

: . PRV .
C o

o Pursuant to the Leonard committee’s request and bolstered by these results
) and interest from the CNOy NIC succeeded in arranging a speci task that would .
7 apply to POPPY only.: The NRO SOC auﬂ\orized_one%_ |

7 o .! “, PR .' . ' -n_xm.-:" !mndhm.'s
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 Although this was a not-to-interfere task, NSG's director, RAdm Ralph .
Cook, urged personnel at to give it everything they had. -Mayo traveled
to the POPPY site in to participate. .. . . - T .- ,

(U) - Reid Mayo was a frequent and most welcome visitor. He would come to
the sites and tell the sailors what the nation needed and what they could do to help,

and it would be as though he were coming directly to them from the CNO or the.
DirNSA. Mr. Mayo would listen and act on their needs for equipment or technical . -
information or logistics support or even a water cooler. At any hour he mightbe .
found sitting the collection or analysis positions with the sailars or perched ona. . -
stool between passes, and they would talk with him about ELINT as though the

signals were mutual acquaintances. . S R

—~(S7B) - On this trip,. Mayo informed site personnel of the CNO's
delighted to learn that the first

signal had already been produced and reported (collected 11 days after the CNO was -
briefed in the Pentagon on the possibility): a N
Sea. Petty Officer David Miner had operated the ¢ UA configuration used to. =

interest and was .

isolate and geolocate the signal. .

(RIS

benchmarks for location accuracy ‘assessment
analysts'and were being reported to NSA. ™ -~ R |
—(64B)- . Results of the engineering evaluation of ship J¢ jon feasibility were
inconclusive.. During the authorized péritd, spherital was experieficing ~ :.
voltage problems, due to a lew sunlight phase, and producing much less data than. - -
multiface ]I Mayo, suggested that processing techniques. be developed for Il

—SFERFFE - . -  HandleViaB
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shortened. The refurbished U.S.S. New Jersey was being deployed to Vietnam for
_bombardment of enemy supply routes, and NRL's electronic warfare division was -
- fitting the battleship with ECM equipment, including repeater jammers for guided
. missile defense. There were fears in OpNav of vulnerability to suicide missions -
- from North Vietnamese fast attack craft,

(U) - . ‘While participants at the NIC headquarters in the Pentagon per
message traffic during May, hoping for indications of Soviet a
they were apprised of an urgent operational need for a different form of
intelligence much farther south. ComSixthFlt, citing his own limited S
reconnaissance assets and other priorities for their employment, complained of )
inadequate photo intelligence on targets assigned to Sixth Fleet in CincEur's =
contingency plans for the European region (23 May68). .- .

- =SBy After Mayo's visit and revival of intensity of the not-to-interfere -
effort increased. collection operators and analog analysts,
already looking for Soviet ipborne emitters for RAdm Cook, ;

- for Adm Moorer. The main emphasis'was-on the ' - :

...

{8y~ In the meantithe, the NRO SOC; directed by Col Edwin F. Sweeney USAF,-.
was not receptive to Lloyd Moffit's requests for a second chiatice; under better . -~
conditions, for the feasibility test. The RF spectrum had to be collected in accordance
- with USIB priorities, and coverage requirements were methodicall -allocated to on- .

o)y BRSOt

~

promuigate policy guidance for use of NRP systems, reemphasizing that their
. -_funCtiO_ﬁ: is_ tQ address nanonal requirements. . N E

(U) * ASN (R&D) Robert Frosch devoted the afternoott of 22 July 1968 to
Superintendent Howard Lorenzen. For each major technology area (moon relay, -
“HFDF, tactical ECM, satellite), the assistant secretary was briefed by key personnel of -
. each participating branch on missions, organization, and resources. He toured the
electronic warfare division's spaces in Buildings the satellite tecliniqiies’

-’

. —SEEREF 7 Pgeus
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branch, Building [l A 30-minute briefing in secure conference room -of S
. ‘B‘uilding.was Placed last on the agenda so that Frosch could dwell on NRL's ..
classified satellite project as long as he might wish. Director of Research-Alan @ . .
'Berman’ was. present for the briefing, and Associate Director Claude Cleeton gave'the. .. . |
introduction.. The- group learried from Reid Mayo of the first few manpower- "~ .~ -
- intensive locations of shipbonie emitters, Whether or not a second engineering
valuation was authorized, a modest capability was becoming eviderit. On the
-OHOO;, Pete Wilhelm showed Frosch and Berman the,beginnings of tha-
f satellites and described latest innovations in on-board memory,
stabilization, thrusting, and attitude sensing. . - L
___In the second week of August, Capt Lloyd Moffit spent two days at _
ﬁ:whiéh' was plannirig expansion of its Byeman coritiol center to' * . _
pass the entire building (quadruple its allocation a year ago).. Tension in, | -,
was high due . to Red Army maneuvers along the Soviet border with - ,

- +As.a naval aviafoi with extens
Moffit was familiar with the
surface ships in the Soviet fleets. Wor

the-joh training, and software improvements had redu ays of interactive -

processing on each signal to hours, but there remained a trade-off between. .
timeliness and. accuracy. - Study of had shown that use of e eris
on NavSpaSur's observations at the time of intercept ithproved

Il — which entailed a wait of three or four days for contempéianéous . . o
ephemeris to solve and repoz: [NNNNNINNNNNNNN . . - .
=¢578)— In his covert role as the POPPY project manager for the ACNQ (D), Moffit. .
added his encouragement to Cook’s and Mayo's and réquested standard installation
and aperating procedures to use in guiding other sites: Moffit planned to visit[JJl} -
where Dick Wales, reassigned from [ lllin June, would sconbe = - .. -
training sailors in digital maintenance and computer operations and would field - ..
test NRL's second A/DDS and computer ingtallation in time for launch of POPPY 63, -
.year he_nce. SR e R S e . : - . - L _ o
«84B)- . After Capt Moffit's departure, the timeliness potential was demonstrated * =
once, on 13 August, by a mid-day rehearsed team effort that electrically reported a .

t she -

gnal uptime — : l SO
aman A, R, Walters needed to get the message ouch.ta the communications ..
center in the other building but not the *m O-brancher o
(communications opesator) poked the Teletype maching. Not uatil POPFY: .

s

LY
- . L
¢ N .
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o processing was automated four years later would this kind of tixheliﬁess be bettered
Y . routinely and automatically. o T
—{8/B)~ . Before heading form Lioyd Moffit visited the Sixth Fleet

]

] - | ;r:-:eal;xgmenﬂclee staff (N2) at Gaeta;. Zn ) om_f the photo intelligence on éonaﬁl?ggrle:lacy.
]

J

]

]

|

with them, was three to five years old, completely out of date, and relatively useless,
VAdm David C. Richardson {ComSixthFlt} wanted updated hotographs covering
specific targets within these areas, refreshed evers for his own use arid -
for training strike forces. ‘Moffit informed him of NIC's objective, being worked - .
through the USIB éommittees, to establish target folders, similar to the SIOP, for -
ComSixthFlt,-CincLéntE_lt,"and CincPacFlt. . . . o e

/B>~  Onié August, Frednck Eaton submitted h&;pont on US. SIGINT o s

- "the USIB and NRO were focused on ABM/AES targets and that the armed service's
- capabilities in electronic warfare had been dangerously weakened by NSCID 6's *
centralization of ELINT under NSA. On 22 August at the NSA, John Libberf -
updated Howard Lorenzet, Reid Mayo, and Army ACSI's&on the status of
overhead SIGINT projects. He anticipated NRO ExCom approval of operational - -
development for the Jji} (ABM/AES project, later B
o " NSA must provide its best and most competent talent to the most important T
| .- .. program. Therefore would go to the West Coast and join an NRO/NSA
j system project office (SPO) a Ray Potts offered to realign and strengthen
- K-4/5PF's lines of commiunicationi with the Navy program to make up for the loss, - -

gested interfaces with R-8 (system planning) to consider adaptin '
technology to POPPY, specifically use of a * |
‘Five days later, Reid Mayo and Lee Hammarstrom returne to

ursue the subject and meetireplacement. Ray Potts indicated thatthe R
was far downstream, since
satellites b He agteed to arrange a detailed

Said that he would talk privately .
with Howard Lorenzen about his decision to go to El Segundo. He gave i’a.
strong:vote of confidence on location accuracy, and Hammarstrom recorrimended

. that.some specific task be assigned to the site. , ] L

aunch of two
technical briefing on

—(S4B)—  On returning to the Pentagon at the end of August, Moffit conveyed Porpy
status and VAdm Richardson's concern about imagery in his trip report.(Sep 68) to -
RAdm Frederick J. Harlfinger, II, the new ACNO (I), ComNavIntCom, dénd - -~ - -
DirPrgmC. In hopes of expediting the process of developing target folders for Sixthi™ - -

. Fleet, artangefnenis wete beirig made by NIC-3 (intelligence operations * ... . . -
coordination) to brief the COMIREX (USIB committes on imagery regamn::menb e
exploitation) in two weeks. Moffit also read the promised policy guidance from the
NRO. DepSecDef Pau] H. Nitze, in his capacity as the DoD member of the NRO.
ExCom, had informed the service secretaries of the requirement to deal with the

) . NROon satellite-borne earth sensing activities, including "feasibility studies,

> o ) —SEem' - 7 Hind-leV’nB e

phase Tl approval was limited to - - -
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potential applicatiori studies, developments, tests, uses, plans for symposia and
conferences, and papers and presentations” (23 Aug 68). The NRO would refer

~ collection requirements ta the DIA for submission to the USIB, To ensure wide
distribution within the military departments, Nitze had attached to.his- .
memorandum a non-compartmented, paraphrased version of the guidance.

- =(84B)} The DepSecDefs memorandum 'inadvetténf'lj stimulated additional = -
_interest from senior Navy managers. On separate occasions in September, Lloyd -
- Moffit and Howard Lorenzen briefed Adm Bernard A. Clarey (VCNO) and SecNav -

. Paul Igratius on overhead systems, POPPY, and initial results against Soviet

was attracting Navy interest, too.
. Harlfinger informed SecNav Ignatius that the VCNO had designated

. ) _ ! Capt Thomas'
L. Dwyer to coardinate ocedn surveillance matters within'OpNav. Like his - .
predegessor, Gene Fluckey, Fritz Harlfinger was a submarirer.” Until a month ago,
he commanded the South Atlantic Force, headquartered in San Juan, Puerto Rico.

under 's. purview). ’ .
~64B). Reid Mayo and Lee Hammarstrom'received the
documentation from NSA's R-84) on 16 September. The pros

Prior,_he served as assistant director for collection at the DIA, where he knew POPPY"-
or a'# ELINT collector and modest corittibutor.to the EOB (which was e

T i .

-
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| .—(51‘59—. ~ Meanwhile at J a couple tracks had been Plouéd TéhF' |

and a guery had been serit O NSG '+ |

- (U) " ‘Days-old intelligence dn‘"'a.* went unrerharked, for the - - . -
. intelligénice community's focus was on Central urope. The Red Army's August - -
: maneuvers had masked'the beginning of a sweep west across Czechoslovakia by -~ -

. Soviet armored divisions. By the end of Septembet, the Prague leadership was :

intimidated, the movement toward liberal reform reversed,

.

closer look at the
Thomas L; Hughes
to the atteation of
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=B}~ During the fourth week of November 1968, the latest POPPY results became . oy

more visible. In his windowed office in Buildin near the front gate of the NRL, . : l .
Howard Lorenzen received an update on Tuesday morning from-Reid Mayoand " ,

Siss Zulu officer, Lt Ron Potts. The superintendent was heartened that - : .

- the investment in a computer was paying off, and he scheduled appointments for. * ! ’
them two days hence with the Op-09 ocean surveillance coordinator, Capt Tom o
Dwyer, a veteran in electronic ‘warfare, and DIA's Mac Showers, long-time supporter = . 1

- of GRAB and POPPY. An impromptu exchange with Mayo's branch head, Jim . . - , .

-~ Tr ding of

¥, in a nearby office produced a compreliensive unders ,
1
P
. On Wednesday, Reid Mayo, Ron Potts, Dick Wales (viéitin'g f:om- e . B ), |
Lee Hammarstrom, and several others from NRL went to NSA for a tour. - . ;
of ELINT analysis and processing complexes. K-4/SP was being reorganized by Ray - . i '
Potts, to create divisions dedicated solely to data from -the&_ot_’ R
.. under Johi Conlon, was responsible for ‘ ' |
o ' under Col John Q.‘C_oplej' USAF,was tésponsible forl] © - o
‘] was staffed by two dozen NSA civilians, led by Charles Cram; . =~
and was responsible for POPPY rograrh had just : . =«
one veteran of the GRAB era, who had participated .
‘since the launch of GRAB 2. R TS
I chief Charles Cram conducted a technical interface meeting. L
. the ASA station at|| I s ed, and he had proposed internally that
the POPPY collection equipment be  provided that the O
Navy pay for digitization. Reid Mayo regarded this sort of horse trading as - )
“unseemly, particularly since NSA was the greatest beneficiary of digitized data.. ~ _
Crarn acknowledged the point and agreed to fumi‘shﬂwith virgini tapes for o
digital recording, to reduce the high incidence of parity errors experienced with . )
heavily used tapes. Lo .

—speREE= | Hundie via et
' o innels Only
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b . that started with the y Potts (who was not present
g = for this meeting) had ruled against broader dissemination, due to the absence of *°

confidence ellipses in the message reports. Debate with K-4/5P's mathematicians or *

error modeling foundered on insufficierit knowledge of ephemeris uncertainty all -~

around, and the visitors agreed to pursue this question with NavSpaSur. A degree -
- of skepticism had set in at NSAsince lier vote of confidence, due to " :
several recent priority-precedence messages from reporting that the

Not until this meeting A’s participatin ,

g L
elements were informed by Ron Potts of algorithms used in the field and on details
of determiningdocations —_ didh head of operational @
- ELINT in A-Group, regard them seriously enoug ' :

_ The information resulted in NSA's .~
" deletion of from the EPL and cessation of ELINT community tasking for the

+ -~ . signal.’ On a visit to‘,_two months. later, __
nnel that his office had been able to reconstruct that

.

—(88)— RAdm Showers was informed Thursday morning about field ca abilities
to detect, classify, and geolocate radar signah’#,
% At his referral, the same information went ~ _ -
next to rancis J. Fitz

J. Fitzpatrick, ACNO (communications and cryptology) and-
commander, Naval Communications Command; then to his assistant for =~ N
- cryptology, Capt Chester G. Phillips. ‘For these discussions; a simple world map, a
commonplace feature on walls of executive offices of that era; was the only prop,
and there was no script. - Tracks were drawn with a finger or pointer, ships and

* radags.and parameters weye identified verbally, missile and ABM sites and test
.- centers were pointed to and their associated systems named. ACNO (Comm) = _
Fitzpatrick sent Reid Mayo and Ron Potts to the office of the ACNO (), where the . ~

. process was repeated, RAdm Harlfinger interrupted Potts' tracing of ship tracks in
" AR 5 2 e CNO vesds tohes i, Hisdepusy,Frank:
Murphy, recommended that the Director, Program C himself inform Adm Moorer,
.80 the two visitors spent the afterncon at Harlfinger's conference table producing a. -
point paper. R Cet e e : . -
(U). . The NSG commander and assistant commanders received the wall map
briefing from Lt Potts at NSG headquarters on Nebraska Avenue at the end of the .

. —SECREFw, = Handey
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week, 22 November, as part of the agenda for a regular weekly briefing inthe . - AR
. CNSG's conference room: After ascertaining that Rear Admirals Showers, = ©
'Fitzpatrick, and Harlfinger were abreast of recent results, CNSG Cook asked fora = - : )| '

system concept to exploit the technology for Navy support. Floyd Heind! arr‘ange'd;
for recording of a two-hour briefing for the operations and logistics & miaterial © * I
departments that aftemogn. o R : ' LT : ]

- .

' ={648)- ' On Monday, the POPPY system point paper for CNO was reviewed and - o "
rearranged by Lloyd Moffit, Chet Phillips, Cdr H. C. Quitmeyer (Op-76C), Fred~ = , ' ‘
Glaeser, and two members of the Naval Intelligerice Processing System Support -~ - ‘ .
Activity (NIPSSA), Edward L. Barker and Charles A. Trombley. Reid Mayo " .. . |
amended figures in the cost section. The paper became a three-page NIC-2 ~ - . . o1
memoiandum for CNIC Harlfinger (25 Nov 68). Ed Barker, NIPSSA's technical -~ -
i ' id with weekly, couriered printouts of dated -

and these helped furt development. Later that dayinthe . = :
Pentagon, Chet Phillips updated ACNO (Comm) Fitzpatrick and CNSG.Cook,and . - = '
they discussed Navy exploitation of the operational capability now being L ]
demonstrated. = - R _

et . e .
P Al - l

~(5#8r-  In a meeling at the NRL, Richard J. Anderle of the Naval Weapons ~ =~ = - _ |

Laboratory was read into the Byeman control systemi and briefed on criticality of ~ - : ‘)
- knowledge of*md confidence regions. =~ - .
Withini a year, orbit predictipn software written by Ni A_w'as replaced - -

with a Brouwer-Lyddane model fitted to the POPPY orbit by Dick Anderle's team at
Dahlgren.: In another year, with support from NRL's Fred Raymond and HRB's
Thomas F. Lawton, Richard H. Smith, Jr. of NavSpaSur in Dahlgren, Virginia,
would lead production of extended-theory ephemeris élements tailored to the T
exactihg needs of POPPY.and furnished daily to NSA and digitized sites. The TOG, -, b
too, was pleased at the payoff. Digitization of [Jlfland of the Army stationat ™ - -
ﬁ urged by Army ACSI, ranked first and secorid onthe TOG's list of -

. NT . i

. priorities. e I Sl R
(U) . NRL's Charlie Price, who handled facilities for the division, undertook -
deployment of additional air conditioning capacity. for which would efid
frequent BTM-9 digital recorder outages and free the computerfor processing. Reid
Mayo's section had grown to government civilians, résponsible for payload -
and ground segment development and for O&M support to the sites. There were
another nine vacancies fo be filled, chiefly in Fred Hellrich's unit, when ceiling'. . -
points and qualified personnel could bé found, Personnel shortages and digitization '
had induced a significant degree of reliance on HRB-Singer, which now provided il .
full-tihe personnel. In NRE Buildifig JMMllEIRB men supported ground systems - -

- R&D; another, logistic support. At the main plant in State College, P lvarga, .~ . -
Illpeople performed software develop: : dware produch%

L

others were at overseas locations. HRB's was managed by Eugene C. - :
DeMark. May6 was designated 43 scientific officer on the ONR contract. -~ -

L

| —SECRET—  Handle VpBwewAN
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; | a <97By - Agreements were reached at the HRB plant among Dick Wales, B@b o
) Daniels, Michael D. Keebaugh, Joseph L. Riale, and William W. Bickham, Jr.on -
3 prioritization of software problems and enhancements, as well as allocation of work

to HRB and represented by Ron Potts). Applying a Taylor series for a

for a non-linear programming gradient-search algorithm and was now writing the -
FORTRAN code for emitter location (EMLOC). His product would reduce = .,

jcomputation time, for a good signl, from a typical
Computer scientist Earl D. Lybarger from HRB had beg
in October and was alread writing a program to

a 20-month tour .

and was
target signals. Lybarger was also investigating . L
might halve the time needed for signal isolation. . .. . - S

. =—4848)= Adm Waldemar F. A. Wendt, commander in chief, U.S. naval forces

Europe, and his deputy, RAdm Joseph B. Tibbetts, were wall-map briefed athis = -~
headquarters in London by Ron Potts on the first Monday in December.. At Wendt's =
. - suggestion, the staff cryptologist and director, NavSecGru Europe, Capt John A. .
- Skinner, directed NSGA& as one of his administratively subordinate .~
l N commands, to begin electrically sendin reports to :
/ CincUSNavEur N2 (intelligence) Toward the end of

. 1969, after an extensive period of evaluation, the N2 (which was not Byenian-briefed. -
I . - intothe POPPY technology and techniques) began incorporating, without attributi n,

- OpNav Action . .~ . S o
- (U) - Ocean surveillance needs had come to the attention of the PSAC. RAdm - -
Evan Aurand, director of the long range objectives group in the officé of CNQ (Op- -
'93), was appointed by CNQ Moorer to serve as the Navy liaison officer to the PSAC's
' naval warfare panel. (Moorer himself had directed Op-93 six years ago.) As was the .
case for the ABM/AES thteat, the PSAC took an analytical approach to the problerns, .-
reviewing requirements, deficiencies, alternative solutions, specific programs, and
projects in the'study phase.. Within the office of CNO; assignments to provide Lo
information were given to.elements under fleet operations and readiness, - .. :
development, intelligence, ASW: progtams, and the Navy space program; under - .
CNM, NavAir participated (3 Dec 68); RAdm Bill Moran, an aviator, had justtaken.
his new position as director of:the.Navy space program di '
- CNO-(Op-76). He inherited an office and budget alrea
development of an

- function of two variables, Bill Bickham had worked out the mathematical eqiations
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- For Op-76, the PSAC naval warfare panel provided another ,
forum to advocate development of the Program 749 concept. Similarly, Op-92 .~ - -
advocated ELINT satellites. Radar would detect iron on the water; ELINT could =
determine whether it was friend or foe. The technologies were already. available;

the hard part for OpNav, ‘was to get fundmg to mplement them.

-(S',LB-) - ACNO (D Harlfinger sent CNSG Cook a formal letter statement of the )
need for a "Program C facility" |} 30 Dec 68), to be included in the
system concept. (The terms Program C' and 'Program Charlie' were used as cover’
names in unclassified correspondence, to refer to DoN participation in the covert S
- NRP. Such correspondence confamed no assocxahon with NRO, space, or SIGINT)

-('5+B)- - NIC conducted the ocean surverllance presénitation for €NO Moorer on
Wednesday of the se¢ond week in the new year. Lloyd Moffit's compartmerited,
scripted briefing covered Program C's rission, elements, organizations, technology,
national tasking, reporting, and potential use against the Russian naval threat. The -
director of the Navy space program, ACNOs (intelligence, communications & .
cryptology, long range objectives), VCNO, CNO, and the Navy secretariat were
aboard, and all the elements were now in place to begin a concerted OpNav effort to -
- exploit the particular technology, under the umbrella of the PSAC panel's broader
ocean surveillance requirements analysis. Several fundamental questions needed -
 answering in detail. What could POPPY do to aid in meeting the world-wide threat -
. to U.S. naval forces? What area of the threat can be addressed by POPPY? What can’
be done to bring POPPY to bear on these threat areas? What are proper areas for
future POPPY employment to support naval operations.. ACNO (Tj Harlfinger agreed
to form an executive tactical operating group (ExXTOG) to address the CNO's i
. questions arid develop future plans.. After the meeting, Adm Mooter wrote a*
personal letter to the project officer at_ expressing his interest and
_expectations for "important contributions in the future. Ilook forward with great
. pleasure to heanng of further progress in your work" (8 ]an 69).

-(S.LB)- The ExTOG first met on 6 February 'I'he group consisted of seven rear -
admirals from OpNav, two captains, and three civilians. Among the flag officers
were Vincent dePoix (Op-07B), William Leonard (prospective Op-07B), Fritz - ..
_ Harlfinger (Op-092), Bill Moran (Op-76), and Evan Aurand (Opr93% (Two others, J. B.. -
Dacey and M. D. Carmody, were from fleet operations and reéadiness; later surface
warfare). Civilian members Howard Lorenzen ahd Reid Mayo informed the group -
of technical capabilities, recent successes in locating Soviet combatants at sea, and - .
future plans. for launches and site digitization. DirPrgntC Harlfinger disclosed- thef
goals of soliciting USIB approval fot use of POEPY for océsin surveillance, - .
employment.of the system. .
ground site in and investigating alternatives to.sites on foreigh soil, . .
© Members took assignments to gather details for future mestings, every other - -
"month. Harlfihger submitted a repott of the ﬁrst meetmg to CNO Momer via: -

VCNO Clarey (4 Feb 69): - ..

.4.4-!.‘.." . . ' _' R only.

s




. NRO APPROVED FOR RELEASE
3 ' ' , ‘ . 13 June 2012 -

a . —848) . . Fred Glaeser of NIC-2 authored a letter that the Navy SORS member, LCdr
! Judson K. Cokefair, signed and submitted to.the chairman (8 Feb 69). The letter
3 informed the SORS that the U.S. Navy was responsible to the JCS for ocean~~ .
surveillance, pointed out that "greatly increased Soviet naval activity in many areas '
of the world has in turn increased the Navy's Ocean Surveillance responsibilities on
5 a world-wide basis," summarized performance on Soviet shipborne’ o
o emitters, and ‘asked the SORS to approve and forward to the USIB, via the SIGINT =~
3 : committée, the' Navy's request for tasking, through the NRO, all NRP ELINT - .. -

‘systems for ocean surveillance, The NRO member attributed the POPPY results to -
luck and strongly opposed NIC's request. The NSA member, john Libbert, was ..

unable to corroborate the performance surhmary; since

unproductive debate on 19 ebruary by asking Judd Cokefair to arfange a briefing on
the Navy position a month hence. -

Chapter 11 References - ‘ _ :
- 14Aug67  NSGC (S/B- codeword) message to Siss Zulu sites, 141810Z Aug 67, Cite G52C/807-67 -
4 " Subj: [Not-to-interfere tasking for basic Soviet shipborne emitters) :
" "6Nov67? - Senior Member, Navy Space Program Review (1967) (TS/B) letter to CNQ, BYE-23081/67 -
. Subj: SupplementReport : ‘
'17Nov 67 . DCNO (Dev) letter for CNO T R :
: Subj: A Report to the Chief of Nav. Operations on Navy Space Program Review by -

) " The Ad Hoc Worki

Group -

23May 68 . ComSixthFlt message to CNO, 231350Z May 65 |
: . Subj: [Photo mhelhgence deﬁg:igngies] ST )
ZAug68  DepSecDef miemorandum for SecArmy, SecNav, SecAF, BYE-73268-68
~* Subj: Department of Defense Satellite-Borne Earth Sensmg Activities
Sep68  Trip Report Captain L. W. Moffit 10-30 August 1968

--Encl: (2) (TS/B - codeword) Program "C” and Related Items of Interest, NavIntCom-2,

| ' BYE-64668-68 . - o ‘

4Novéd  Director of Intelligence and Research (5) letter to the Secretary, RSE-159
- Subj: Growth of the Soviet Mediterranean Squadron ' ' _
25Nov68  NIC-2(TS/B - codeword) memorandum for CNIC, NAVINTCOM-2/hs, BYE-64699/68
- Subj: Ocean Surveillance with the POPPY ELINT Satellite System '

. 1968 " Robert S. McNamara; The Essence of Secun"ty: Reflections in Office (New_ York, Evanston, -
: . andLondon:HarperhndBow,l%s),p.lG . . _
J 3 Dec68 . Navy Liaison Officer, Naval Warfare Panel (S) memorandum for distribution list, Op-
~93/afc, Ser 00133P93 S : ' :

. . . ra .
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"Subji PSAC Naval Warfare Panel 5 December 1968 agenda and bneﬁng respons;bmty
o :

30Dec6d

8Jan69 . Adm Thémas H. Moorer (U)letterhoLtRonaldLPotts
s o, Subji [Siss Zulu]
8 Feb 69 i Navy Member SORS (Ts/8B - codgword) letter to Chmn\an. SORS NIC«ZBQ/]:fp BYE
.. 65614-69 -
’ Subj: ['I'askmg of NRP Systems for Ocenn Survedlanoa] _ e
24Féb 69 . ACNO() (TS/ B - codeword) nmo;aMum for (NQ -via VCNQ, Op-ogzlkfp, BYE- .

65622/ 69..
Repgrt on Meehng of Execuhve Tachcal Operahns Group (EXTOG) L
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©.i. - < ' Chapteri2 MULTIPLEMISSIONS

e

(U):  Capabilities of overhead systems were applied to o' number of national >~
intelligence problems: general and ABM search, technical intelligence, and EOB
production. Seeking to obtain timely and ‘accurate information on the disposition
and rhovéments of Soviet fleets, the DoN endeavored to get the: USIB to recognisé
ocean surveillance as ‘a wational intelligence. objective. Taskihg constraints

[ [

provided an impetus’ for development’of dedicated resources:- = o

Processing Priorities

- =8B Work at on Soviet naval targets remained on a not-to-interfere-
basis.” In December, a - ion, NSA specified priorities for POPPY - -

. field processing, initially and two T (temporary) -
. signals yet to be correlated with antennas. NSA soon also evaluated previously ~ °
reported and provided technical feedback, including
determined by K-46 on the samie intercepts. The = -
of selected

- feedback
_ signals produced more accurate results than could be obtair

implemented a numerically scored quality rating, based o

‘only if the signal was of high interest. HRB's Bob Daniels was looking into -
probabilistic theory of confidence ellipses; but, in the meantime, the -
benchmarking and quality ratings gave Ray Potts enaugh confidence to begin
‘including results of field analysis in NSA's reports.” . - ' , o

£,
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candidates, including several from POPPY, and the would remain
the highest priority until its detection years later, first by conventional systems,
thereafter by overhead. (One of candidates turned out to be a variant

, BGen Philbin USA, visited [N
DirNSABurand ~

<978 NSA's regional director for Eug
in early February, guided by John Skinner
DirNSGEur were informed of priorities ar

They asked about potential system
t could improve p ty and received some recommendations, -

: & v :
chiefly tasking changes, more satellites, and more IS — supported by

computations and illustrations in a techniques manual prepared for CNSG Cook (3
Feb 69). Philbin emphasized the need to stay abreast of

TOG an agenda for site visits to be made by himself and >
deputy chief of the division. They would brief on the K-4/ SP reorganization, POPFY .~
accomplishments over the years, new SOIs, and forthcoming Mission[llll] They. -
" * would become informed on site operations, equipment, and analysis techniques, o
The planned itinerary inclided, in sequence; none ’

of which had been visifed by K-Grou resentatives since 1966; return to NSA for
debriefing; then schedule a visit to & NSG added Lt Andy Michael (G524B)
to the team. : R S -
<S8y~ During a stopover at on 4 F
a courtesy call on Capt Fred Hitz, director for NSA »
The father of the GRAB cg:rations management protocol was briefed on current

PY operations and technological improvements, emphasis on development of
Mlbcation technigues for ocean surveillance, and ongoing efforts to secure .

v 1969, the team vaid

funding to digitize During the 18-day trip, the team spent several days in the
r_econd,ltiox}gd building of e‘achﬁsite: C o
R —SPEREF— = HadieVia

Olﬂ!:,"

~6/B)  Results of field processing appeared in NSA's ELTs and ELOs. Stephen
Roman was responsible for -
. analysis, location, and dissemination of POPPY end product. He submitted to the S

'I - [, — E— : P —
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.+ I e I <!
.. were interested in their chances of getting a computer system to locate’
C ﬁ Lt Michael advised that the NRO
. comptroller was trying to fin r this purpose. . . "
o At the—/.POPPY operations building near Army Security. =
.. - Station requests were feceived and endorsed for supervisory and
- analysis personnel to make 10-day visits to_for familiarization
. .-+ inanalysis techniques and exchange of ideas; . - - =~ . . .-
e AtFNachmmsfa_ the operations building and " -
all s were nearly ready for installation of the SEL 810 computer |
", system, due to arrive two weeks hence. NRL had just completed =~ ' -
installation of a second-generation interrogation antenna, controllable in
both azimuth and elevation. ' R - ‘

—6+8) - During the -toﬁlj, there was hopeful talk of assigning anNSA -

représentative to each site, but nothing ever materialized. Along the same line,’ .
NSG had established two Siss Zulu analyst billets in K-46 and incumbents would be
recycled to field sites. Team reports constituted a mini-IG for POPPY operations with

* constructive recommendations, including a shopping list for facilities, physical " -

and Steve Roman committed to meet these needs: . .
In our view, the cost of the POPPY Project is more than adequately justified by its L
inherent intelligence production potential. This potential could be more fully realized -
~:. by improving or correcting the conditions noted in this report. K46 iritends to proceed .
accordingly, and will take whatever action is necessary to implement the T o
. recommendations contained in this report through NSG, NRL, NAVINTCOM, oron gur =
own. @BApré9) .. . . . . . o
Andy Michael recommended that“similar sitevisits be instituted on a regular basis

B securii devices, equipment, billets, documentation, and procedural enhance ints.

@Mare9).

'NSG Special Operations Division (G54) . - .

L] .
1

- ) CNSG Cook had moved Siss Zulu to the second echelon, estabhshmg a
headquarters special operations division (NSG G54), focal point management for
Siss Zulu. G54 was an O5 billet, which would be occupied that summer by Cdr Ross

~ W..Olson. In the meantime, Floyd Heindl's relief, LCdr Lloyd H. McGraw, acted as -

division head. G54 was responsible for interfacing with tasking authorities (INSA. )

- and an NRO SOC detachment being established at Fort Meade); with NSA's
- technical ELINT organization (data exploitation and feedback to sites); with NRL

(satellite anomalies and site upgrades); and with NIC and DIA (exploiting satellite
data for Navy needs). President Nixon had taken office the previous month and
was intent on winding down the war in Vietnam. Budgets were tight due to.the
war. rations would terminate at the last Air Force POPPY site, .

at the start of the new fiscal year in July — to offset CCP fundingofa
computer system for the Navy site in the northern Pacific. The administration's

s

perspective on overhead systems was not clear. A new DNRO, John L. McLucas, ..
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‘was soon to be sworn in.. DNRO Alexander Flax had been supportive of POPPY, but
‘his influence was already diminished and the Bureau of the Budget, under new
management, had set its sights on Program C. NIC referred the budget examiner,
Charles Sorrels, to NSG's Lloyd McGraw. Sorrels had gotten the impression that the
NRO needed POPPY to keep the Navy happy and had concluded that the Program C .
sub-element might well be cut from the NRP budget. His

: erspective was fiscal, but
he understood that NRO's pri % -:
and he knew that newer orce

ELINT mission was to
systems were flying and in the pipeline for just that purpose. . ..
€878  Recognizing that the budget examiner's impressions of mission ‘priorities
were out of date, McGraw arranged for Sorrels to visitj Ml where he was

~ briefed the better part of the morning on capabilities, tasking, and results. He kept
returning to the concept of ﬁ which he found difficult to ' ‘

appreciate, having expected something more esoteric. Efforts at explanation and

diagram failed, until, in a hallway enroute to the operations floor, an analogy was -

hit upon. Lt Potts pinched the arm. of the activity's commanding officer,a .= .

lieutenant commander, and the CO pinched Sorrels' arm — which did the trick. On
' the operations floor the NRP budget examiner was briefed by the watch supervisor, |,
Petty Officer Lloyd C. (Red) Fraser, and he-witnessed a live pass as sailors - L
commanded the satellites, tracked downlink signals, collected data, and made log -
entries of SOIs detected on-line. He then saw a watch analyst dissect a technical SOI . .
in the off-line analysis room while the analog chief, Ronnie Brooks, explained the

patterns on dual beam oscilloscopes, and functions of the test oscillators,

audio spectrum analyzer, oscillograph, brush recorder, and special stop watches. In
the computer'room he witnessed successful post-pass digital processing for |
ﬂ and listened, above the line printer clatter, to explanations of each step.
by the'leading digital analyst, Petty Officer James M. ‘Amol,:.x&estions regarding
maintenance and logistics support of the electronic equipment and computer system
were answered by Senior Chief Paul L. Lenker, who also described some '
‘modifications he had made to Ampex tape drives.” Manially maintained
files and ship tracks penciled on maps were explained by Petty Officer William T. ..
Chumbley. These events were somewhat staged, in that the briefing and pass.
demonstration were timed for payload tasking conducive to productivity, and this:’
faét was acknowledged to the visitor. Had he arrived earlier or later, the pass may
have preceded the viewgraphs. The command sent its required message report of
thevisit to NSG headquarters, and Lloyd McGraw continued the dialogue with -
Charles Sorrels. [The Bureau of the Budget never again raised its axe over POPPY = .
and, in fact, became too zealous an advocate. A challenge from the successor Office -
of Management and Budget (OMB) to the DoD in 1973 would nearly scuttleﬁ

before it got off the breadboard stage — in favor of sustaining the less costly POPPY 4.'. |

' The 'sfeﬁi concept document for

| 'was available for réview as OpNav prepared to state the siced for * -
support from NRF systemns, |
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anded ELINT mission to in‘clude-
appealed to many

here was some fantasizing about having
._Reviewers at the NRL and the NSG nioted =

production, and
revigwers in OpNav and NayIntCom. .
such a capability at the Battle of Midwa

- =648} - While NSG and NRL prépared to siipport NIC's briefing to-SORS, an ‘
indirect testimonial was received oni-POPPY's contributions to the ABM problem
. from one o bayload subcontractors. . The draft of a proposal to SAFSP - - -
froi| began:
: t intercept of radar -
accepted tion

Within the overhead program, the general
" . main-beams is a venture with low probabili
should b# sericusly ch

of success, Thlslon

Navy Request to SORS ' : L .

() ‘A NIE presentation was given to the SORS during @ Wednesday morning
meeting in room 7224 at the CIA headquartess in Langley, Virginia; on 19 March™ -
1969.- Chairtar [Jstated the coricerns: competitiofi with the principad .
responsibility (ABM), fesouice cotistrainits, doubts about cusferit systems'

- capabilities, and ircompatibility With.systems’ desigh characteristics tailored to .
produce- intelligence from’ déaried aréas. The Navy presgntatioit was conducted by . . .
Lloyd' Moffit, who introduced his teiitn. Lldyd McGraw and Fred Glaeser tbok riotes.

=(5#Bj~ Reid Mayo briefly described future capabilities related tg the farthcoming -
September launch of POPPY 6 and ohgoing upgrades to ground systéms, including .
digitization for which had just been authorized by former DNRO Flax.
Ron Potts:briefed with viewgraphs for theee-quarters of an -
\ PQPP signal identification ahd reporting proceduses; basis and.- - "
method for-location finding, types of emitters located, tasking constraints;.
and factors affecting locatiof aocuracy. Two examples of tasking inefficienciet weze. -
: had failed over a year ago, or
processed every intercept of SOIs designated fot-lpcation finding by - -

- ~SEEREF-.. :  Handle Via BYE

€,




NRO APPROVED FOR RELEASE
13 June 2012 - .

“Pagele2 - . . -SECREE

NSA; cited ABM firsts.in two published reports each from CIA, NSA, and DIA,to
show that POPPY was fulfilling its ABM search mission; and suggested that ~: =
opportunities for increasing shipborne emitter intercepts could be increased by .
modifying existing task groups.While he had the floor a petric
developed by himself and Tom Lawton — a product of
— to extol the merit of

ge numbers *..
opérations with L

could deliver in a search mode in a

' _ year of continuous. -
operation. A group of personnel from Program|iifwas in attendance, awaiting its _
turn.on the SORS agenda, and the metric provoked a lively and heated exchange, - . .

~ which ended only when Moffit unplugged the overhead projector and reiterated the -
OpNav position ta the SORS chairman. o L -

~678) I (i ed Lioyd Moffit that he should not ask the SORS to
-cover the waterfront, he had to be more specific and say just what he wanted. He o
indicated that an ocean surveillance requirement needed careful staternent, . -
. including comparison between accuracy produced and required. NSA's Ray Potts **

interjected that K~46 had recently processed data corresponding to
I - s, IR of v hich went carogh e S
- which required manual interface. K-46 and esults onknown . .
benchmarks typically agreed to Hammarstrom mentioned that . .- - -
accuracy would be further improved by the forthcomi '
model, and Ron Potts added tha :
correcting for differences i

«548)~. - [l contended that SORS needed more time 'to act and. a defailed
- mission statement: aceiiracy desired and accuracy usable, ptiority. by ship class, .
reporting timeliness; signal targets, and whether progessitg was tobe done by field - .
sites or NSA. He was concerned with long range impacts and.interference with, °- -
approved missions, including the implicit need to design payloads and general. - .
‘processing for ship emitters Moffit asked whether-the tequest-would be forwaeded - .
to the SIGINT committee and ‘USIB. (Since VAdm Vemnop, Lowrance, former NI,
and DirPrgmC, was the Pentagon's member of USIB, for he was now.in his third o
ear as deputy’director of DIA, NIC would welcome a changé in venug to the USIB) .-
hresponded that the USIB was already alerted and that the Navy first nseded:
SORS approval, which could be approached in three steps: settle for aprovisional - - .
capability now, establish and define specificlonger term goals, and determine trade- - ~
offs on system design.He suggested reworking the memo request of 8 Febyuary, < =~
- which:was. too open-ended; taking six tf nifie months to define specific goals;ahd .
then working longer térm problems-and definitions. - Thie NRO member, [N

of other systemis simply would not support a worldwide ocean surveillance .
mussioty but that: Program{il was' coming - NSAwJohn = .. 7.
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.. Libbert suggested that the SORS endorse continued R&D, more definition of the =
! . Navy need, allowance for some interference with the primary mission to expose
- possible problems, and Navy efforts to get specific authorization for a worldwide -

: .. system. Moffit questioned the route such efforts should take: SIGINT committee? .
] ' USIB? The CIA memb responded that the SORS needed time to

-consider that question, opined that there was a narrow line between

- . ‘being an NRP resource provider and consumer (alluding to Moffit's dual role as -
IR spokesman for Program C and naval intelligence). He offered to work closely with
] Program C to develop an approach, exclaimed that the line ought to

be wide and ended the meeting on that note. S o

] . w  After the meeting, Col Lew Allen, Jr. USAF of the NRO engineeririg
' - directorate asked Reid Mayo for a tour of NRL's facilities and a chance to see the
. space hardware. It was arranged that he would see the same demonstration then - ..
being prepared for a forthcoming visit to the NRL by CNO Moorer. :

- The briefing on POPPY was well received, but neither the oblique criticism
- of nor Moffit's request, during the discussion, to task all overhead systems
it the Navy were appreciated. POPPY already had its priorities: Coverage by - -

tems other than =~
Existing g

. data handling anid processing capabilities could not support a worldwide
o) . requirement for timely reporting. The SORS had asked Navy to say just what it

"+ wanted. The Navy really wanted general recognition of ocean surveillance asa. -
~national intelligence objective, not just a Navy responsibility to the JCS. It was - R
 becoming clear to Lloyd Moffit that the weekly SORS meeting was not the right -
" forum. L ' T R IR

‘Ocean Surveillarice Capability Proposal -+~ = . L oewi

{878y . Concluding, during a post-mortem of the SORS briefing at the NSG - -
. headquarters, that the Navy need could not compete with higher national priorities - -
for use of satellites and convinced that POPPY technology was affordable and N
effective, CNSG Cook directed McGraw and Potts to transform the manual on ship ... - -
location techniques into a concept proposal. After agreeing on an outline and o
. writing assignments, the two officers typed each day, until quitting time approached; -
reviewed each other's work; and used scissors and scotch tape to merge the drafts. e
' Telephone conversations with Reid Mayo resolved. questions an technical feasibility.: .
and cost estimates. The paper (titled 'The Development of an Ocean Surveillance. ..

- Capability') was completed in March. = . o Dt
| =SB re th ] waé’finished,'a's if to reinforce Cook's conclusion on

orting for all POPPY collection sites was

a positive progress report.-
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on Mission- that may have reihforced SOkS',féludmce to,endorsé diversion to

ocean surveillange. Particularly supportive of continuing the search mission was an !
enclosure tiled, NN . |

follows: CoL : - _ L .
. : A great deal of the success achieved against the Soviet ABM effort o S |
.. can be attributed to the collection and processing efforts of POPPY.” = -~ =~ =~ - | )
"". The success of the POPPY vehicles in detecting those sighals can in turn et .
- be directly attributed to thew capability designed into .~ : '
* the system from its inception the demonstrated capability thatfiilllll -~ - =~ = - .
intercept does give a high probability of intercept of new emittersin... - . - !
the R&D testing phase. Stated in the most direct terms, all of the ABM .
signals.detected by SIGINT satellites were detected first by POPPY. .
Past successes of notable interest are listed below by signal:' (31 Mar 69) *

There followed the particulars:of POPPY firsts on ev signal in the
Bl By this time, NSA had produced ﬂ from Missior
(U) *~ CNO Thomas Moorer visited NRL Building llon 8 April 1969 to see pre- . _
flight satellites and discuss their potential utility to the Navy. Several key figures in ]
the effort to exploit space-based systems were present for a meeting in Roomg o \
including RAdm' Evan Aurand, director of the long range objectives group (Op-93); - )
RAdm Bill Moran (Op-76), RAdm Tom Owen, chief of naval research (CNR); . | ;
RAdm Ralph Cook (CNSG); Capt Wendell J. Furnas and Charles Trombley -~ .., . [
. (NIPSSA); Capt Moffit, who represented ACNO (1) Harlfinger; and NRL managers, I
including Capt Jim Matheson, Director of Research Alan Berman, Associate Director
.Claude Cleeton, Fred Welden, Reid Mayo, and Pete Wilhelm. DirNRL Matheson
welcomed the visitors to his command. Fred Welden, standing in for Howard =~
Lorenzen, previewed the agenda, informing the CNO that the briefing and tour -

: . IR

would deal primarily with space hardware developed at the NRL. Moorer - -
.responded that he was glad to be there and wanted to hear about everything.

erdtional lrugl{hghtﬁl and " - -

—(57B) - Reid Mayo described the POPPY syste
immi I where the computer

imminent coverage of _ o
installation was just being comple potential capability = ° ‘
to loca intercept, wasof. - - -~ . - .
particular interest to naval aviators in this group (Moorer, Aurand, Moran, Moffit). - -

Mayo informed the CNO of recent approval to digitize Jlll— which had been .

funded by NSA (18 Mar 69) through the NRO, following unsuccessful efforts to ~:

obtain ﬁﬁom the NRO — and the likelihood that the [l operation would " - -

be terminated next year. NIPSSA's Charlie Trombley briefed on POPPY's shipborne- " -
emjtter locations, including a plot of the —six months - -
ago, and- favorable after-the-fact comparison with: all-source information n°

NIPSSA's data base. A
—&/By  Discussion fully informed the CNO of difficulties in applying NRP
capabilities to Navy needs. It was agreed that NIC would coordinate with DIA t6 ..
press the issue in the USIB (meaning that CNIC Fritz Harlfinger should talk with -
" DepDirDIA Vern Lowratice). CNO Moorer was anxious about digitizing [ (dee
to the | 1 he asked why he was
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not informed of difficulties on funding. He enjoined the group to get out of the
 nickel séats and put.an Old Granddad label on the system, leaving no doubt that ke. .
was in earnest. Bill Moran assured him that everything that could be done, was - -~ -
~being done. Ralph Cook interjected that a proposal for dedicated satellites had been
prepared and would shortly be sent out for technical coordination with NICand " ~
- NRL. "During Pete Wilhelm's guided tour of Room 409, which included =~ ™
introductions to key personnel, the CNO and his party were shown the four
. assembled 220-poun (POPPY 6), then being tested, and five - _
smaller NRL satellites that would go on the same launch. The tour ended with ' -
live demonstration of real signals transponded frofn- go the visitors could o

hear and see the same cacophony downlinked many times each day to the [il]
collection svcs NN, e

—5¢8) . Next morning, some of the NRO -mafia'gers 'ovefséir‘ig Program [l

development took a closer.look at the NRL and POPPY. Included were Bill -~ ‘
Boenning and Col Lew Allen from the NRO staff: Col Dave Bradburn, director of . -
and LtCol project director for[lfil} Mayo -
covered the NRL overview, pointing out that the total annual effort on POPPY had
grown to .man-years. ‘Because the last known exposure of POPPY to IRt -d

- been the ABM/AES technical committee over two yedrs ago, Mayo presented - - -

. - updated versions of charts used to brief the PSAC panel at that time. He convéyed, : " |

but did riot quantify, improvements in EOB accuracy at closer spacing, due to better -

- timing. Regarding the*gc,apabﬂity for ABM signals, he acknowledged that .~ -
results had been modest an capability was not being tasked operationally, Pete
-Wilhelm briefed on the schedule for the forthcoming Thorad Agena D launch and o

~ space technology, with emphasis on new techniques being employed in the [Jl]
: -mzsmdbum and I departed after the briefing, but Wilhelm ' -
too.

. technology, micro-thrusters

enning and Lew Allen to see the space hardware and chambers used for - -

- testing, including anechoic, thermal-vacuum, system test temperature, and ©~ - -

vibration. - Allen was particularly interested in the avity gradient stabilization -

and he commented that - *~ -

NRL's resources and expertise were far greater than he had known. During the =~ .
walk-through, Mayo informed the colonel of interest ‘from Navy's“sem’Or -

management in new capabilities for tracking Soviet warships. "~ " . -

. ragas

P

—(6/8)  That dav, 9 April, was'a long one for Reid Mayo. NSA was nextonthe . -
-+ schedule. 'Wbmught eight members of A and B groups: .
to the NRL for an afternoon discussion of POPPY's operational ELINT results and oL

ship tracks.” Afterwards, Mayo briefed historical highlights of intelligence:
contributions to members of the electronic warfare division and the satellite . .
techniques branch. arrived at 6 P.M. with I from the Army

. Missile Command's Redstone Missile Intelligence Directorate, Huntsville, Alabama. "

Bachman's interest was solely in Soviet missiles, and his appreciation of ELINT and
depended on their contributions to intelligence on ABM and SAM systems. =~
As midnight -approached, the three men ‘were converging on a vision of future . -
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complementary uses of F POPPY and -tuned e
Program [l against the'missile threatsy T o T )
(578~ While Reid Mayo and Pete Wilhelm were informing the CNO and- o
- intelligence community of POPPY capabilities, Howard Lorenzen was informing -
major European commands. He returned in time to participate in a briefing on 14
April for several members of the office of DDR&E who were studying the Program
749 satellite radar concept. Lloyd Moffit discussed Navy needs. Lloyd8 McGraw . °
covered ship location and by means of the viewgraphs prepared -
by Ron Potts for the SORS meeting, Next day, DNRO John McLucas visited NRL ¢
Building Ml In attendance were the.director, BGen Russell Berg, and several .
members of the NRO staff, including enginee penning,

ring director Bill Boenning,
- I - tcchical d‘fﬁm ting
OpNav were ACNO (I/DitPrgmC Harlfinger and Lioy e Vortt, RN -

represented Army ACSL. DirNRL Matheson conducted the briefing. Lorenzen ' |-
briefed the history; Mayo, POPPY achievements and Mission-objectives; .
Hammarstrom, digital systems; Wilhelm, evolution of space hardware and -
techniques and the need for additional engineering-equipment at (an -
item in NRL's budget proposal for FY70). Before d arting, the visitors saw the live "
demonstration and heard the voice of POPPY.. ﬂ was disappointed that there -
had been no opportunity to voice a reclama on the sole Army site . -
and the only one he had ever visited. = - -

~6#8)  Nine days after the CNO's visit to the NRL, CNSG Cook sent the .
development proposal under a Byeman cover letter (17 Apr 69) to CNIC Harifinger
and DirNRL Matheson (by protocol, but intended for Howard Lorenzen — who had -~
tried, in vain, to get an advance copy from McGraw while the proposal was still a
draft). NSG proposed a dedicated ocean surveillance systemn based on POPPY .= = -

closure of

regions; and i billets per site. (A development cost o. Jll had been estimated but .
was omitted from the final proposal.) Implementing action items were identified

‘ for NSG, NRL,andNIC.- .~ -~ . - S

(U) . On.18 April, the Building[l] briefing and live demonstration were o
presented for members of the Navy secretariat, including Under. Secretary John W.
Warner and ASN (R&D) Robert Frosch. NIC was represented by Harlfinger and = -
Moffit, who attested to the quality of information provided thus far and the' .
potential for worldwide support to the fleet. With a go-ahead to formalize-the =
operational need as a necessary prelude to exploiting the technology, Moffit sef his
staff in NIC-2 to-work with the EXTOG on a formal statement of Navy requirements
to use national systems for ocean surveillance. Five weeks later, SORS member -
Judd Cokefair submitted letter requirements for tasking national assets (23 May 69).
In case of challenge to his credentials, he was armed with a letter on CNO letterhead:
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From: Chief of Naval Operations ‘ . : '
Tot  Navy Member SIGINT Ovethead Reconnaissance Subcommittee:
LCDR ). K. COKEFAIR . ... .. . . S
- 1. As Navy member of the SIGINT Overhead Reconnaissance Subcommittee (SORS)
you are directed to request from SORS, at the earliest opportunity, authority for Navy L
o task through appropriate channels the NRP ELINT satellites for ocean surveiflance - "

support. ' | .
R /8/T.H. Moorer (3 May 69) -

Uy Unable to find an opening in his workday schedule, VCNO Bernard Clarey.
went to NRL Buildinglillearly on 27 May and, starting at 0730, received from Claude
Cleetori, Reid Mayo, and Pete Wilhelm neatly the same briefing and live . - .- -
demonstration provided to the CNQ seven weeks ago. NIPSSA was not re ted
to brief ship tracks, so Mayo showed the message report of the very first
location, the one that which was a bit of an embarrassment, but the
visitor was pleased it could be ne at all and there was no need to apologize,  Adm. -

~ condlusion of the meeting, the VCNO . he , saying that we have got to.© -
get this out of the nickel-dime stage, perhaps a first indication that DoN would need. -
to transition. from R&D status to operational systems development [which would
- startin three years}. "~ - . .- .. . . S e
(U) - Lorenzen and Moffit had recognized a hole in NSG's proposal. The papex:
- did not address how the system would be funded, and there were no action items i’
this regard.” Systemis with national missions were funded through the SAFMS. Nor -
~could a system desighed uniquely to support the Navy stand a chance of being ~ . . -
funded by the DoD's general support rogram element, managed by the OSD.
OpNav sponsors of ships, aircraft, .amf weapons were not likely to give up the , -
equivalent-of a couple 4000-ton frigates to fund NRL's development of less thana .
ton of classified space hardware. The proposal was circulated, read, and commented

- upon. Fred Welden advocated a more substantial role for NIC in ev. i S
disseminating data to the fleet. Pete Wilhelinpreferred beefing up

NSG's proposal for a new site inllll NIC corvened a meeting of ExTOG on .
" 18 June to discuss NSG's pro . The OpNav man focused on: those aspects . .
outlay -f%&eﬂi&s and two

that did not.entail a ]
. launchers, pamely, ground sites, equipment, and billets.

—(8/4B)~ Near the end of Juhe, asthe turn. of the ﬁs;:al year hpi:roache‘d, Pete

Wilhelm |earned that-the NRO .intended to defer FY70 funding for three items :
associated: wi A/D systems forlllllll facilities test equipment and ..

fabrication for and operational field assistance fo llll These items had
made it through the programming and budgeting cycle and were included in the Air.
Force appropriation for the new fiscal year, but the NRO staff was not convinced of
their need: Therefore, informed DirPrgmC by letter that the
items were deferred, pending further discussion and fustification  Proers VI
purchasing power was based on
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(U)  Starting late June (finishing the end of October), the major elements of
NIC headquarters relocated from the Pentagon's 5th floot to leased office space at the

‘Hoffman Buildinig in Alexandria,

the Pentagon, his OpNav code having
reported to the VCNO, Op-09). D

- Vir

uring this time of transition, Op-092.and NIC

ginia: ACNO (I)/CNIC Harlfinger remained in
been changed ta Op-092 (indicating that he o

«continued efforts to get intelligence community recognition of ocean surveillance as

a niational objective and to plan special tasking for
campaign was boosted by a coinp
_had represented the president, nine years ago,
Goodpaster (CincUSEurCom) cited
region, and he stated the need for

. 1
Ed Barker.

techniical director,

. . Fbllbwixjg validation of the B
CNO: Moorer serit a meimorandum to the SecNav,
the POPPY system'(22 Jul 69). ‘SecNav John H.

The

laint from the command of thie Army officer who |

Jsituation by NIPSSA and NIC,
informing him of capabilities of
Chiffee; in turn, sent a memorandum

to the DepSecDef, informing him of the CNO's concern-and the demonstrated . - _
capabilities of POPPY to support the U.S. Navy against the'Soviét threat (24 Jul 69).

—~@#B)— NIC's Fred Glaeser, in toordination: with NSG'
authorization from the SORS and directed
suitably tasked and ordinarily

was first of a series of one-time $
track specific Soviet
the NRO detachment's formula

Sy

s Lloyd MoGraw, obtained

-use, for a two-week period, -

vie nav, ce S
and report intercepts to CincUSNavEur. This.  * .

cial surveillance tasks authorized by the SORS to -

-No chariges were made, though, to . - |

' _ , r-relative y of activating RF buirds, which
permitted collection of the target signals L '
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] <578y Another two-week épecial task was req

" had continued tracking the ship sifice its previous deployment and
- had already provided the first overhead intercept andm S
.: Using an‘average of four Missior. -

. havigator P8 pos:

" Building in Alexandria, Virginia, to discuss a field site for theF T
region. NIC's Lloyd Moffit conducted the meeting, assisted by Fied Glaeser. With -

MMﬁmde would permit il more visibility per day than ||| NN
“Wi pointed out that command. and telemetry functions had become more
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~{57B ' POPPY promptly demonstrated that mistakes could be made — and
corrected. The digital analyst on a mid-watch located one of the Soviet warshit

Thus POPPY missed the opportunity to . -

A cortected versioh was sent by day- - -
, udit of the intercept report package and recall of the watch -
supervisor and- digital analyst for questioning by the senior chief and lisutenant. L

the SORS for a second, anticipated

ere tracked as

was used extensively by NSG
e poténtial for gcean sutveillance by
receiving this briefing noted that

1tion by means o
on dead reckoning,

times, as the navigator relied

(U) . On 15 August, NSG and NRL representatives went to the Hoffmart .-

the Army-site definitely scheduled for closiite, its equipment would be available by

mid-1970:- An additional would enable digitization.. >een Lloyd
McGraw's idea. as ohe of
NavSecGru's pilldrs, for cofrimunications: in

‘and now a [iillof the nétwork at the operations site near

Infrastructure was in place to _suiiort and administer a Siss Zulu field site. Its

complex in the - He explained that his brarich needed access to a compléte
ground configuration —. for testing and on-orbit payload support and diagnostics
functions — and NRL did not'have the resources to estgblish a detacbme{tt in

. - —SBCRET Handle Via BYEMAN-
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- or go back and forth'every time an anomaly was réported. Mayo fully and
singularly appreciated both points of view — operations and engineering — but saw
no way to reconcile them. To break the deadlock, Moffit suggested that a case might .
be made for two sites, offering the starting logic that different equipment ,
configurations would be needed for operations and engineering; even if there were .
only one site. ‘A consensus was fiot reached, but Moffit concluded that both options
should be pursued. Wilheltn and Mayo considered this approach whimsical, since

neither option wag yet funded.’ On that same day, SAMSO' finalized ~. -
* the basic MIPR of for FY69, which reflected deferral pendirig -
" resolution of the issue (15 Aug 69). B T o

~$/E).  NRO's Bill Boenning visited moﬁf 5 September 1969, toured
the facility, and listened tq Pete Wilhelm's justification for new equipment and ™ -

software to support in-flight calibration, diagnose payload ariomalies, and measute <
erformance. Payload receivers tended to drop pulses as they aged, and Mission

hwas already IR beyond its Nl design life. Cross-talk situations -

were voltage-dependent, and voltages changed with age.and available sunlight. .

NRL had no ready means to 'monitor these payload conditions or to verify site - o

reports of possible payload data problems. Larger, more capablé POFPY 6 satellites .

were already at Vandenberg AFB being readied for launch. Boenning offered to . A

support an NRL reclama of the deferred funding. Reinstatement would enable - :

collect, digitize, and evaluate ELINT data and to acquire on-sité

contractor support from the Bendix Field Engineering Office, ,Howard Lorenzen
prepared a request to|J BB that the deferral be reconsidered before Bill

- Boenning departed the NRO to rejoin NSA (12 Sep 69). Facility modifications for an
expanded laboratory area and Byeman vault would be paid for by Navy MilCon: .. - -

First Priority

4848}  Mission operations were not perturbed by deliberations in Washington, ~
D.C. ABM-associated radars were still designa

. —SEEREF- Handle Via
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LT el -.1"'*' 0t < [ DR
-es+a) Ns@sspaaal omdm dmslon (G54) was joined mseptembee by
 nawly cotunissioned mustang LiGy) Jaines B Morgan, who would manage tasiéing
and coowdinate sith oparaticng, Jim Morgan had beenv 3. SIGINT shipy and sulitnatine

et i B " [ cart hardl -t} youhow mvuch and-how often lhawdxed;
ad saved somne part of thiy m@adible ‘apehivel" (Jan 94)L-Aftat & oneday visiv
hongededmﬁmatautogaupuwuwmmpmm
ficer, and he quickly became the D.C. area champion of the POPPY field stesst Asa:-
primé example, Morgan used the radar and NSA's earlier
direation & thesi“t!ﬂsmprepntting 8 ety shitine NSA’sELINT analysty
mwtemﬁem\gﬂteitwmehmacurﬂeduﬁcalfeedbacko »
analysas., Mﬁrga.ﬂ also clsantpnoﬁed sités‘ effo $ 41 g feeg

. a5 Qmwf Rﬂﬁk@lﬂﬂidﬂﬁﬂw‘#& wmabm Sish- ¥

Navy sites as t‘hey were being digitized and find qualified jmuor offioers (IOQ)‘ -
‘NavSecGru was given the pick of the graduating classes at the Officer Candxdate .
School is®léwpart, Rhode Islind, and soughé promising offices with techiical -

degraes* mﬂmtrecmitmsEns'RobenE.[erﬂUSNRrwhohadmaomdht o

engineering électronics at the University 'of Maryldind, Il this direct récmxﬁwtt.
NS G54 was breaking new ground: .Spema} duty officeryfot cryptuldg)? webd -

generally mads, riot boifl- With, rare exceptions, naval cryptologlsts wetd fdﬁﬂﬂ' o

line offiters who had beart nssigined shipbosrd dutiés related to navali- @ - v
comighunications} tdok & shor¥ fut at a navaj communitation statidn, or secimty
group #ctiyity that provided expogjue ta the eryptologic comimunitys applied. for and.

- wetwacqaited for augmentation to-spedia duty officen(cryptalogy); tfercontinued. -
their car@brs with tours-at Navy SIG N¥ ships or stations ¢ tologwdxd& aflvat; .
NSA ot NSGleadquarters &t | gfficey, alll navab of joint staffily The Siss -
Zulu pattéen would be: headquarters otsmtauon fnt ensxgns, with exposura {0 NSA,

» ,'.\‘( g ¥ VR Y T
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NRL, NIC, and NavSpaSur; one or two site operations tours; postgraduate school;
then acquisition or operations management. Not then fully comprehended was.-
that at the fourth tung, the O4 or O5 would be too specialized to be a good candidate

. for command of a typical NSG activity or departmient, which conducted eryptologic .
missions in numerous areas, such as Morse and non-Morse communications,
linguistics, HFDF, radar signals, instrumentation signals, SIGINT communications;
and general service communications security. Not many of those officers wHo™ - .
climbed the Siss Zulu ladder would stay long enough with the Navy to reach 06. A
similar difficulty was already being encountered by enlisted personnel. Other than a
few billets at NSA and NSG headquarters, the only stateside tour for Siss Zulu
techniicians
Competitive exams for promoting eommunication technicians contained-no

questions derived from Siss Zulu operations and maintenance. ' [A naval supply

* corps officer working with- (G54 and field sites in the mid 1970s would observe that

.SecGru eats its young,]

() Five months after Submftﬁng his proposal for an ocean surveillance

capability to ComNavIntCor and DirNRE, CNSG Cook received a letter. pesponse ‘
from ACNO (I) Harlfinger. The EXTOG's. report had "indicated that ComNavSecGru
should proceed with Progran "C" planning in‘actordance with the concept paper,
especially concerning (15 Sep 69). The letter was ’

. mute on the subject of dedicated or additional satellites, but it stated the need."

without elaboration, for an "engineering and'techniqal training site at alocation
such as " CNSG was assigned resporisibility to “initiate prelimirary
- action regardirig the establishment of the additional sites Yequi '

. specific guidance referring only to .Lloyd McGraw -
assumed, correctly, that NRL had inje into the EXTOG's deliberations and .
Harlfinger's letter the bare statement of need regarding and, . = -

incorrectly, that DirNRL Matheson, who received a copy-of the letter, would take
action. _The mention of training was an invitation for NSG to participate with NRL
at but the idea werit no further. Before the end of the month, . .°
authqrized SAMSO to release funding for the initially.

deferred POPPY requirements related tol MM An opportunity was missed

- for Nayy pasticipants ta address the possibility of ajoint NSG/NRL facility, and a °

consensus pever did form on a consolidated program support facility for Program €.

~6#BF I September, CNSG Cook reported to CNIC Harlfinger by message that

POPPY-derived Soviet shipborne emitter reports had established the potential - -
capability of POPPY against naval targets. To lighten the analysis workload, in the
face of a pending launch, analog reporting requirements to OpNav were being.© - .
reduced to a weekly count of recognized Sovjet shipbome radars. Location finding -
and ship trackifig & continued; stont also, POPPY operations :

at the AFSS site i had alteady terminiated; and eperations at.the

AFSS site i vould ¢ease next mo eavi '
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reliance on analog Hh'ad .
. maintainied an interactive processing guideline for eac
family. of target signals that specified a sequence of computer programs, control - -
arameters, and.decision criteria. A guideline-constituted a template for associating

diminished

uidelines were updated. to reflect software changes or - .
changes in signal characteristics, either observed or promulgated in NSA's ELTs and.
' EPL changes. Data was

to tape, but computer programs were now accessed from a 1.5 megabyte movable - - -
head disk, the size of a washing macliine. On a well-behaved sig ; .
digital analyst (like Petty Officers Jim Amold or Dave Miner at Lane K. -
Snodgrass at could perform the reguisite steps and be ready to

location feasibility check, remained a manual function. "~

Sy - . Pursuant to CincEur’s request for all-sourge. location information on

Soviet warships NIPSSA's Ed Barker had collaborated with

'NFOIQ at Fort Méade oni a statement of need applicable to _area of' . .
responsibility. . After coordinating the draft with NRL and NIC, Barker sent it and a .
copy. of the CincEur message to :
a background, cover letter, he noted that VAdm Richardson's interest had been
aroused by Howard Lorenzen's visit to in the spring and had stimulated
the chain of events leading to this draft. Somie thought a réquirement should *

. originate with NavEur, but Ed Barker recommended with NavEur
endorsing.. . - .. o . T L T

A Quadruplet T .
<678}~  After agreements on primary radar targets were réached betweeh NRL
and NSA's Ken Gallagher, NSG G54 issued initial colléction tasking for the first five
orbits of Mission The four 27x34-inch multiface satellites were launched the
last day of September on a Thorad Agena D. All satellites were stabilized ii- thiree .-
axes and eguipped with fore and aft microthiusters for station-keeping. With two

ahauer had previously . -
8 an engineering . ..

' ~SEEREF—.  HandieVia "

still stored on magnetic tape and intermediate results written" .

| preparea.
- Except for the computer-aided . . .~

intelligence officer on 19 September. In-~

only. The engineering

e
B
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' data had éor_tt;ibuted to an NRO-funded redesign of gravity gradient s.tabili:zatioh-
mechanisms for PoPPY6) ©° . = - 0 T

the first fii'e'revelﬁtibné'.- '

- =B}  The TOG reviewed NRL's report of the engineering evaluation and ‘

- noted.one concern. On 4 October, the Agena D had apparently exploded, scattering
debris but All subsystems = -
operated properly, but
NRL expected to complete its analysis and distribute a final update of prelimitiary

, technical descriptions in'a' month or so (10 Dec 69). 'There were no constraints on -

. collection tasking, which commenced in 'but there were several riew issues -

. before the TOG related to processing and reporting. NSA had expanded its

: | processing complex, which now included one CDC 6400, three CDC 6600, _
and a dozen smaller slaved computers, but rocessing could neither ~ -

,  processing. Pending completion of
was asking for copies of data tapes containing certain si

that were germane to the eléctronic warfare division's investigation' o iet
and might be analyzed at HRB or "NSA was - :
ooking askance at reporting of shipborne intercepts directly to '
CincUSNavEur. More alarming, NSA's system plannihg office (N-I) was -~ =
considering closure ofmue to waning importance of its classical ELINT

 operation, which accounted for about a third of the activity's personriel

={57By . The new SORS chairman, CIA's Charles W. Cook, and twa officials from
DDR&E (Messrs. Whitt and Fisher) visited [l on 31 October 1969, as part of ..
an assignment from DCI Richard Helms to investigate whether intelligence had =~
become a.one-way street. Dr. Cook explained the role of SORS in the USIB :
organization and stated that, with regard to POPPY, SORS evaluated requirements
and passed appropriate guidance to the NRO, -His comumittee welcomed submission
of requests. for special tasking, and these requests coyld be accommodated within
current national requirements — without the need for excessive lead time.
a live demonstration  with month-old POPPY 6, the visitprs split up and addressed
questions to watch operators and enlisted function heads.. Then they were briefed
all aftex:nqqn-a.nd into, the Friday evening on PQPPY capabilities and products:— both

softwai
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land and sea. Charles Cook, was, pizzled on discovering that field sracessing -

priorities, specified by NSA, did not exactly dovetail with a list of E)caﬁon riorities
for Mission that the SORS had issued on 27 August. Followin :
the SORS list had specified

1e was reagsured to learn that
. all these signals, except , which
had not yet been detected. ‘Much o the ensuing discugsion was devoted to the quest

for Square Pair.. In light of the possibility that this high priority SIGINT target might ' f
have charagteristics similar to a friendly military radar that analysts ignored, Mr. . |

Whitt proposed a 24-hour stand-down of NATO military radars and said he would ]

‘pursue his idea with the USIB committees. oo ,l

U) . Charles Cook's team next visited VAdgi David Richardson on his ,

I

j

~ ' R1chardson was asked by one mémb_er'bf the DCI/DDR&E team why I
was not making use of the POPPY data. The commander bécame exasperdted” |
on hearing their account that a '

not only that data was
but being generated

“available and not automatically reported to I: o
while his senior ‘officers’ .

routinely by sailors at a SIGINT statiort
were fussing with a requirements letter,

~8/8)-  On Friday, 7 November 1969, Howard Lorenzen met ptivately with VAdm-
- Noel Gayler, whio was one week int6 his fourth month as director of NSA: -~
Loreiizert had sought this mieeting to discuss several issues regarding POPPY Jilll
- Gayler checked into the points'raised during their discussion and. .~
wrote Lorenzen & personal lettér a week later. dep’orting’ of shipborre
intercepts-to CincUSNavEur would n ald contintis

'-fundﬁ' ' ﬁ veral elemierits of including

research projects,-and sich'operational tasks as arg
—SEEREF~"  Huadle Vir )
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mutually agreed. NSA would furnish copies of specified POPPY data tapes, provided
that NRL coordinate its requests with similar ones from NavSTIC, so that tapes -
could be retrieved and duplicated more efficiently. Ray Potts had welcomed the :
offer of computer programming support, was already making arrangements with
Lorenzen's office, and was also looking at the make-up of the NSA team in charge

- of POPPY tasking and processini. Gayler acknowledged that the final point, the

" question of the future of .was more complex, but that he had "no.
intention of replacing the POPPY interrogation site with no site at all” (14 .~

- Nov 69). [Todendorf's viability would be an issue for six more years.] In tandem
-with DirNSA Gayler's response, Ray Potts proposed that NSG, NRL, and NSA

- embark upon a teami effort to establish a more totally integrated processing concept,
aimed at eliminating redundancy between field and centralized processing (14 Nov
69). .With existing. technology, the obvious split would be between tactical and o
techniical intelligence. Fred Hellrich represented NRL on the téam effort; Bob Lentz,
-NSG. The first product embarked upon was a complete description of processing
flow in the automatic system. T - :

\ =8B} - Navy interest in océan surveillance prompted another meeting at the o
NRL, thie afternoon of 13 November. The NRO was represented by its deputy
- director, Robert F. Naka, and Capt Robert K. Geiger USN, a new member of the NRO
staff. The Navy was represented by Bill Moran (Op-76) and Lloyd Moffit (NIC-2), )
DirNRL Matheson welcomed the visitors and previewed the informational briefing . -
requested by Moffit. Reid Mayo briefed on history and how POPPY worked. HRB's -
+Johnny Martin briefed on software techniques. DNRO Naka was not receptive
to the notion of additional ground sites at '
~ Concerned about gold flow, he queried Mayo on the n imber "
-~ site and challenged NRL t reconfigure the system without overseas sites. Capt
- Geiger disclosed that the NRO planned to phase out the Thor booster in two years,
" Titan HID would become NRO's workhorse, and there would be room for a POPPY
" pair to shire a ride w‘i_dr other NRP systems.” The meeting yielded no = -
~ action items regarding improved ‘o¢ean surveillance support.’ o -

. . =&#B}— The information on the Titan IIID went straight to Pete Wilhislm, who
- would need to restart his planning for the Action on Robert Naka's -
suggestion fell to Lee Hammarstrom, who subsequently sketched to scale’an - .

~ architecture-of POPPY'

ie configuration w cover most o and adjacent watets, .

Hammarstiom's draft ¢oncept-of operations stopped at the point he noted that the
chief techriical problem would be to devise an on-board timling system that could -
meet the*bud et. years later, when techriology had caught
up with the vision;, the would be selected by the DNROand . =
DirNSA as the follow-on to Missior R -

—&#B)_ Following Charlés Cook's visit to [ first to take the heat was the
staff cryptologist, who had bees ignorant of the POPPY system. - -

CREE—  Handle Via BYEMA
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_and EPL update were promptly issued by NSA. . Other collectors, ich
would later provide the invisible to POPPY's
enabled the late 1970s, using

.Inessage reports as a guideline
technical representative tuned the rocessing system to enable
MGSs to automatically process. this sigrial i ., The effort paid a larg
dividend. would be included in the electronic fit of the Soviet navy"

=648} - - During NRL's engineering eValuation_ Reid Mayohad -~ -
. told. the sailors atilthat the vice chief of naval gperations, Adm Bernard -
ey, jumped up and:dowt in excitement when he saw thé message report of their -

locations had been running onl _die to and a

<(64B) -_For 1970, a formal land EOB production requirernent was added to the
Mission [lll guidance from the USIB, and fell off the list.of

rogessing Weekly analog counts of q '
# inued i _Subsequent land EOB’
inch

4 faadV B .
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westem"Paciﬁc fégién_ theovemdmg pr_iorit)j'- was the Vietnam War.
contributions was discovery, by Jocations of

. Support to the Na continued as a lesser priority. B '1976, the major _ o

~S7Br NS‘A;hAd' completed a description of Westbend's automatic processmg "
flow, to support NSG/NRL/NSA evaluation of processing concepts. (15 Jan 70). Ray
Potts' team approach was now being applied to technical intelligence by Howard -

Lorenzen, who hosted a first multi-missipn ELINT"technical exchange meeting — =~ '

focus on POPPY. - A group of nearly three dozen overhead ELINT managers met in "

roorn lll of NRL Building [[lfon 3 February 1970. chief John Conlon

chief John Copley were supported on Missions
and in-house contractors.

were supported by NRL and HRB for Missio

ep

manager for Programi Lotenzen conducted the briefing portion and s

the objective, exchange of information on technology, techniques, and high priority -

targets. Reid Mayo briefed on the POPPY concept, historical achievements, and _

Mission [ capabilities. ‘Evolution of spacecraft techniques and hardware was

briefed by Pete Wilhelm; ELINT payloads, Vince Rose; site data processing, Lee -
- Hammiarstrom. The group theri looked at hardware, toured facilities, and discussed

—SECREY— Handle Via B :
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NSA's system planning office was represented by Bill Boenning (N-IS)Zm B
# SAFSS, by who had succeeded Boenningas = =
RL's enginéering point of contact;| by Maj John M. O'Connell, acquisiion
tated - -
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- JApproaches to common objectives, including the hunt f_orq.‘;r:n isolated _
#' was the subject of an intensive archive search. throu '
recorded data collected from the area since by Mission i
and since [ by Missio g

(9)) On 11 February 1970, an inferagency ELINT RDT&E coordinating group
- reviewed capabilities at thé NRL. Representing the Army Security Agency was.
Edwin A, Speakman, who had been Howard Lorenzen's Supervisor, twerity years
ago, as previous head of the countermeasures branch, and had been the first . .
- chairman of the joint commiunication and eléctronic committee's ELINT sub-panel,
a forerunner of the national ELINT program. Army ACSI was représented by
I vhose transfer to ONI from NRL's radio division in Feb iry- 1949 had freed
a cefling point that allowed Lorenzen to hire Reid Mayo. Il had been ONI's
representative to the ELINT sub-panel when Lorenzen was chairmari during the
Korean War. Technical director Stirling Thrift from DCNO (Dev) had beena .
member of NRL's radio division during World Wit II. The Air Force member, Col
had been a captain on SAC's intelligence staff when maniual analysis of
NRL's dubbied GRAB tapes started there ten years ago.. Representing NSA's R&D
directorate, i had“a firier grasp of modern, automated ELINT data
processing than anyone present. - Art-Thom, also. from - NSA; had helped formulate-
ELINT requirements for WS-117L when he was a senior analyst at the Air Force
. Technical Intelligence Center at Wright-Patterson AFB near Daytoss, Ohio. Other
- organizations represented were CIA, DIA, and the Army's Missile Intelligénce
Directorate at the'Redstone Arsenal. Tt had been a reunion of old friends and.
pioneers in ELINT, and the chairman of the group sent.a letter of appreciation to the
director of NRL for the "pleasant and productive” visit, expressing gratitude “to Mr.
Lorenzen and the personriel of the EW Division for arran jing an outstanding . - .
program of presentations.and demonstrations” (11 Mar 70). .

had reached its zenith as al

—{5#B}— At the time of the'review, Mission

technical intelligence collec
command and telemetry subsystems
field sites' payload interrogations on
" emergency ward where the sa
bring ack

covered more than p ity S range.
Mission . » _ g and
'Ch’apteriZRgfe;encgs L . e . , .
3Feb69 - -NSGA (TS/B - codeword) mandial, RLP:wr, BYE-57169-69
3Mar69 Lt A. N.Michael, G54B - codeword) tri BYE-52310-6). - ,

Subj: TAD to NSAA _ N connection

with POPPY ops i . ,
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15Jan 76 NSA (TS/B- cheword)-Automabc Processing Systenn, NSA BYE 18072469, cy 1
of2 .

11Mar70  ERG Chairman [ s (U) letter to DisNRL
' Subj: Letter of Appreciation :
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 Chapter 13. OCEAN SURVEILLANCE AUGMENTATION .

(U) - The DoD condicted an in-depth study of ocean' suveillance and
recommended, as_an interim solution, that existing systems be augmented.
Following USIB "validation 'of the requirement, the overhead comminity began
exploring longer “term solutions. - = - - -~ - S

Quick Response Tasking Co : -
{9)) ‘At the end of December 1969, DDR&E John S. Foster, Ir. had requested: the™
Defense Science Board (DSB) to appoint a DSB task force, chaired: by Charles M. .
Herzfeld, to conduct an eight-manth study of the ocean surveillance problem and |

" programs. The committee began gathering information, and several members were
briefed at the NRL on 12 March 1970. Reid Mayo found them to be supportive and
ill-informed about POPPY. At the NSG headquarters, Lloyd McGraw drew their -~
attention to the year-old proposal for a dedjcated capability, but the committee's ‘
stated interest was in exploiting data from existing systems, not in developing new "

] ones. Still, there was something to be salvaged in the concépt of augmenting NSG's
_‘existing sites and building two new ones. I o B ~
—(5/B)  The archival search task spornisoted by NSA

and Ma culminating in two.ELTs that

had continued throughout Februa
reported probable discovery of the

payloads were unable
was then tasked
o ' but decisive results .
were available

signal remained unknown. POPPY fared no betfer in the quest.
candidate (based on a single line of position ¢utting across

—8/8)— ' On the same day, 2 Aptil, that K~46 resolved the signal, the

SORS received a POPPY update from NIC, NRL, and NSG ih room [l of NRL .
Building[ll] The riew Navy SORS member, Cdr Fred A. Hull, was amoig ten-
representatives of CIA, NSA, NRO, Ariny ACSI, NIC, and AFCIN (DIA and State did- 1

) ,_ not show). The SORS tieard NRL briefings (Lorenzen, Withelm, Mayo, -

r
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' as seen.from Mission [JJand the USS. ~The chart

- showed a fairly solid POPPY track during a [l special tasking period of JJJJj

- passes per day — after which collection opportunities were halved, processing - A
"Chairman Charles

ciorities readiugted, and POPPY hits becaas sporadigm
R O 50,

submit a tasking requirement by message addressed to the chairman for action, for
information to. each other SORS member, NRL, and NSG. Unless the chairman - .

received adverse comment fromi an addressee, he would direct the NRO SOC and -

NSA to adjust priorities for collection and processing durfrgg the requested time
frame. the office of CNO requested tasking and priority field
processing by in support of CincLantFlt and CincUSNavEur . -

- requirements associated with major Soviet surface force deployments i the
later, CNO i ;

il support of CincPacFlt (21 Apr 70). ‘

L]

arstrom) plus Jim Morgan's half-hour explanation ﬁﬁii iummér's track of .

- Cook validated'a quick response tasking protocol, whereby the Navy member could |

-initial deployments were coincident with initiation of major _ o
irv:hich are currently underway” and requested similar adjustments for * .

i

- ——
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SecNav ifrbj:osd .

Y
- matters in the Pentagon 'I'he de facto position of POPPY project manager was
assumed by a fellow aviator, Capt William G. Jensen, who had been Moffit's deputy
in NIC-2 since January. At a 30 April meeting of the TOG, chaired by Bjll Jenseri, .

of NSA K-46 reported that VAdm Gayler (DirNSA) was very

interested in POPPY for ocearr surveillance. - rted that the Herzfeld -

committee had unammously appraved the’ concept of hiplicate POPPY sites-and

~ was now looking into processing concepts, including additional SEL 810 computers
for ocean surveillance, NRL suggested shifting to a larger computer and automating
the processing. The Arrhy member reported that nothing was definite on the future
of and that NSA. had stated to DoD that the site should remam active.

-(57"57' The USIB's issuance of new mission gmdance for overhead ELINT was a
disappointment to OpNav. 'A 32-page requirements document, with needs
projected through 1974, had been in the review cycle for many months and.did not

- mention ocean surveillance or specific Soviet shprome en'utters (11 May 70). .

' Emphasis was on scientific and technical in " e full

was devoted to each ABM radar|

The prevailing argument.continued to be that r_access to

* denied areas merited expensive NRP systems, whereas all natxons en]oyed free -
~ access to the wotld's oceans. * k ] .

NSGG54recommendedb messa etotheNRQSOCﬂxat

be tasked on each pass
~ collection. .Tasking modifications were diithorized by the NRO detachmerit at Fort

Meade. Resulting field locations at
’nus endeavor shmulated the NRO to update t.'ne

| —S-EERET Handle Via BY
| . Only.
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# to mclude some new quxck resporise taskm;s :
message types. The effort was completed the next month and approved by SAFSS
Deputy Director (satellite o ations) Edwin Sweeney. (15 Jun 70).- At a 22 May TOG

meeting, a-cryptologic duty officer, was iptroduced as _
presented the K~4 view

~ Charlés Cram's replacement as chief of NSA K~46. [l
- . on bo’th*PorPY operations should be sustamed at both sites -
until other means of coverage become available.. - ..

-(-67‘-5)— Lloyd Moffxt was reassi ed from NIC headquarters in the Hoffman
Building back to the Pentagon, whe he served as executive assistant to ACNO (I)
Harlfinger. In the midst of s’mfﬁng :h proposal to augment POPPY for
surveillance, he arranged a Navy helicopter frip from the Pentagon wﬂ
I on 27 May for DNRO McLucas, DepDNRO Naka, RAdm Harlfinger, Bob
Geiger, Bill Jensen, and himself. The group toured the recently upgraded facility - -
and witnessed scripted, interactive SEL 810 processing of a tape that had been
collected a a demonstration of
Poppy data and a hint of what

a more pow erm computer

'—(6/B)  The DoN reiferated its need fo BepSecDef David Packard, who, a5 a

member of the NRO ExConi {along with thé DCT and president’s adviser for s.s:'n,

provnded NRP oversnght for the SecDef

Subj: Uao Of POPPY Elint. Satell:l.te 5ystem for Ocean I
o Surveillance : )

1. Reéently the Chief of Naval Operations fomrded to me
a memorandum in which he expressed his concern with the
increased threat to the Nation, and to the Navy, posed by
the Soviet fleet. I share his concern, "and concur in his’
belief thdt the Navy must be able to locate, identify and-
track all. Soviet Naval units, especially all missile .
delivery platforms and threats to our seaborne strategic

' deterrent forces. "This is vital to our strategic warning-
and defense. The threat ptsed by the Soviet Navy is of.
such significance today that surveillance of these type N
platforms must now be recognized as a. national requirement, .
and the use of national overhead reconnaissance assets should

. 'be ueillzed where capiﬁle. to. z‘espand to this xequiremcnt:.
2. as you mny recall I addressed the problam of th. Sovigt
threat in my memorandum to you on 24 July 1969, particularly .
with regard to the utilization of National Recomnaissance. .
Program resources to provide meaningful’ information relative

. to. this threat. -At that time, I -expressed:my -support of the
National Recennaissance Program, while informing you of the
demonstrated capability of the Navy sponsored NRP BOPPY Elint .
satellite system toé provide ocean surveillance information.

-~ T» informed you of my intention to task POPPY, on a non- ° B
" interference basis, fox collection against the Ocean Surveil-

lance requirement, and requested your support for cgntinua!:ion‘ Sy

P T, . L. - . H.ﬁdl 'A

i
—
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" 4$4B)  Detailed planning and authoring of the enclosure to the SecNav roposal
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of th;a tm proven and economical program

3, Eacporieﬁco gained during th- pur. -year has pcmittcd t:he .

" Navy to define a specific proposal for NRP support to Ocean )
Surveillance within existing national constraints.: This - C
proposal herewith’'attached establishes a requirement for: - =+
collection of electromagnat:.c ‘signals associated with Soviet
Naval forces, utilizing the POPPY asset of the National
‘Reconnaigsance Program, without J.n,t:e::fermg with existing

E USIB requirements. It requires dedicated military analysis-

' centers, located with existing or planned POPPY ground sites,
in order. to process and disseminate ocean surveillance inform-
ation of tactical value to the operational commanders without
interruption of process:.ng in support of ex:.stmg nat::.ona]. oo
.du'ectives : )

"

‘4. I have prepared detailed réqu:.renents, and-a hreakdown

- of fiscal and personnel resources. required to implement thig,
proposal,; utilizing the POPPY system on a non-interference. )
basis with national tasking. There are no satellite system - °*

. cosl:s a\:tendant w:.ch the adopt:xon of t:his specxfzc proposal -

. /s/ Johnl-l Chnffee (11]un701

—(61‘99- SecNav Chaffee proposed development of regional ocean survexllance .

processing centers. to exploit POPPY data. An enclosure to his memorandum
and, conditionally,

detailed a plan for a new collection site af
- ﬁf«mﬁs upgrades or processing
iti billets. Estimate cost fox

capabilities for all sites; and ‘
facilities and equipment was more, if NavCommSta .
went forward in the Congress o ' o

* —={GBy= The NRP did not have[JJio spei'e. DepSecDef Packard forwarded the

SecNav proposal to the directors of DIA, NRO, and NSA, soliciting ideas for more
effective'or lower cost approaches. The director of DIA, LtGen Donald V. Berinett
USA, positively endorsed the Navy need and proposal. Dn-NSA Gaylet asslgned to -

'K-4 the task of preparing, the NSA i response

had been conducted by Ross Olson and his crew in NSG G54 with the knowledge of
SA K-46). Everything in NSG's package was off the shelf: &
capabilities at each existing site and dedicate the hew -
equipment and il additional personnel to ocean surveillance. The bulk of new -
billets and investment cost would be for new sites at :
B reither of which would support
roduction. K-4 simply whittled down NSG's approach, €r ng- additio
?capablhﬁes for the existing sifés and 4 sécond SEL 810A for_
ot a total NRP cost of [l and i dditional CCF personnel. (Cuthng from -
*new blﬁets wOula savé rlearl -

M pef yedr)

o




NRO APPROVED FOR RELEASE

. 13 June 2012

Page1%0 . —SEEREF—

~578)— Another way to lighten the burden on the NRP, while defending the
- proposed capabilities, was to fund new. facilities and upgrades through the Navy
‘MilCon budget.. The DoN allocated in 1970-71 for new facilities at- .
and to establish a new. collectfon site for the
sit,. (The fate of
would be the first permanent
* buildings designed specifically for POPPY operations, built in accordance with
detailed requirements and equipment layouts prepared by Charlie Price of the NRL
in collaboration with Reid Mayo's section and with NSG G40 (logistics and -
. material). All previous POPPY buildings had been adapted from their original
. purposes, running from phased out (p DF systéins to barracks. -
Emergency military construction projects would be implemented by the Naval
Facilities Engineering Command (NavFac), including NavFac's engineering field
divisions and resident officers in charge of construction at the host naval. .- -
installations. S S o
(V) Whatever the scope, most of the action entailed by the upgrade would fall
on NSG (facilities and manpower) and NRL (equipment and software). Bill Jensen
(NIC-2) and his staff were preoccupied with NIC's larger goal of creating all-source
intelligence fusion centers to serve the theaters and fleets, particularly with = .
establishing a prototype fleet ocean surveillante information center (FOSIC)‘at-. -
CincLantFit headquarters in Norfolk, Virginia. Fred Hull was reviewing the - -
biddirig on Navy requests for special tasking, now up to 30 days at a time, and SORS -

 responses. CNSG Cook sent to thie CNO, via the ACNO (Comm) and VCNO, a letter

recommending that responsibility for managing Program C be reassigned from
ComNavIntCom to ComNavSecGru. At the Pentagon, Capt Chet Phillips, a -
cryptologic duty officer, kept Cook's letter in his two-drawer safe, instead of .
forwarding it up the chain to the CNO — due to ongoing discussion céncerning’
reofiaxﬁzation' of the naval support elements.’ As former CO 'of NavCommSta

Phillips had direct experience’ with the Progiam C organizatioland - -~ =
operations. In his Pentagon assignment, as director of the cryptology division under

ACNO (Comm) Fitzpatrick, he advised on cryptologic ratters and participated in

OpNav planning, Naval intelligence, communications, and cryptology would most .

likely be grouped next year in a single command support programs directorate
under RAdm Harlfinger. In light of the pending reorganization, the matter of
- directorship of Program Cneeded to be rethought; - - e

| USIB Mission Validation ..~ - - ..

(U) - The Navy was undergaing a change in top leadership as well, Nominated
by President Nixon in April, Adm Moore became JCS chaimnan on 1 July and could

no longeér function as the Navy's chief advocate. His relief as CNO, Adm Elmo R.

Zumwalt, Jr., previously commanded U.S. naval forces in Vietnam and shared
Moorer's appreciation of tactical intelligence and his conviction that space-based -
surveillance must be an element of America's response to the Soviet Union's
modernization, expansion, and use of its four fleets, He knew that the battle would

e 0 —SBEREE—~ = HmdleViaB
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be up-hill, for DCT Helms did not regard. the Soviet navy as a setious threatto -
supremacy of U.S, naval forces. . , C T

—{S7B)~ ' As the DoN ‘observer on the USIB, ACNO (1) Harlfinger used the [N

: demonstration and high-level DoN and’ DoD interest to buttress the Navy position.
Strong support was provided by the Navy's senior spécial duty officer for- '

. intelligence, RAdm Mac Showers, now serving as DIA's chief of staff. DIA was . =

already funding NIC's detailed analysis and recoristruction of for which ™ -~
POPPY was a major contributor. Showers had arranged for DirDIA Donald Bennett:
to be.briefed on POPPY at the NRL on 1 July by Lloyd Moffit and Howard Lorenzen's " -
team. DIA and the SORS had been taking a ciose look at POPPY productivity. Since
launch of POPPY 5 three years ago, NSA K-46's data processing isolated an average of -
-interceptsper week. Over the past 18 months of an intensiied EOB © - *
production effort by K-46, less of these, averaging
met DIA's EOB criteria for rting in ELOs. POPPY production
, POPPY-derived ELTs were issued
Whether the shortfalls were in the data or
e argued that Mission[Jjshould be dedicated .
EOB. The POPPY evaluation working group '

the data processing, it could har

was chajred by CIA's SORS member, who viewed the pro as a .'
candidate for phase-out after laynch of Mission Bl by which tim |
. would be operational. . .=~ RV L _
B In iuli '19.'_7o| the USIB granited authority for the general employment of

Missions for ocean surveillance in support of U.S. fleet commanders..

NSG immediately promulgated and implemented the protocol and format for = . -
POPPY at the secret level, . .
eyes only. This was the first instance of overhead data reported .

to tactical commanders outside Talent Keyhole channels. Information included )

when kniown. No ELINT information could be -

included, but two years later, with the approval of NSA, NSG expanded the human-
readabl.format to include ﬁoﬁ' ng of time of . -

—5/8— I oo informed NSGA il

message. that .
was usually alerted to the possibility of eployments by .
very limited and communications traffic analysis but that "in each ,
case- reporting has been the valued spurce confirming suspected movement"
and, in every case, the demonstrated JIJJJl] of POPPY had reinforced his. ..
"confidence in your reporting to the extent that on several occasions

—SEEREF—  HandeVaBy
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Ocean Suwexﬁancé Task Force "

W) - Inthe co;l;tse of ﬁtud ocean suryeillance capabiljties i thg nng
_ sudmex uéélwo jeimbibes B tagk: fut‘ce visxtefdélsao 85& ﬁﬁl m
held and propdsals fieard at thé aval bse in San Dle o, Califérrid, hotﬂ tt'of
First PlagtF m,mandged fot ;h;pﬁ years;} untxl_ ¥ f*__cemget 1969 ‘E?( mwﬁ‘lk
- Roeder and now commanded by ‘{Ad'  $saac'C. Kidd, T, Fisst leét condudtegl v
exercise Opefations ta read; J’acxﬁg: Flget warshx‘pa for combat i opgrations i~

Southea,st Asid, 'Ihe exercises'em unt importance elei:ﬁm{
m& ding ar idea] gékgfoimd‘f vésugamgpsﬂemfesgs’ g’
. newesf addi &‘? th@ oLy o 'i drrgoit e A
—(Sf-ﬁ’ I&s éizfeld was fdcqs;:d on Prb C's otenhal fd
provide tactxcall;lﬁ; el to theHﬂeet, Wal'aware ‘f conflict og:er fasidrl: ptiorities; m& _
had retimed to’th Sevéral tirnes w:th dlfferen‘! memi:ers 'of thé task force.”

Visits were foﬂdwed by Wnﬁen quistrs requitii Ng writteil fespdnsel o' the DSB Vfa
NIC-4” After weighifig altemaﬁvés Toposed b av'SecGt‘ﬂ {du licatfon‘of existifi
analog/ digital Capablbtles atid fwo sxtes), Asorfte aﬁphcmon at'existin
sites’ orﬁy), vInthm elhge ﬁ'fusl'od cen t}g ‘and’ NaVResEab (exp inded R
coverage fn OBPY Pihd ] 'g),

endorsed NRL's proposal for 4 rocessing upgrade, believir(g: i thls Would
esseniffall kmimdtetheconﬂiﬁtevﬁr agking, Th lestion, wis whethier the.,
relatively moq';st mprpﬁiemehts ;‘Rp’ 1d be prov dégg;rx in telﬂgeme m«:gi g
Navy d&, o

P -y

ML AN 6" Tty T 'b '“ '“‘“4

-(S.LB).' Program c¢ efements of Naé NSK. N'IC’ NSG an& NRE’Weré enérgiZed,
act{¥ely thvolved, and ot alw s in step it theif & orts t& iy rove 'POPPY sup pport”

. to oc:zt surVeﬂIanée "DN’RO cl’.ucas icied DirPtgmC Harlfikger to/Examifie’ hew

alternatives ‘ta"the furle SecNa¢- proposal and su‘bnut’ ;) f&tommmdahbﬁ oniy .

;::;gst, ‘the DNR( ackﬁovﬂedged over!a{ of flationat-aid tactical feq ements iwa. .‘
ta co

‘the ?ecNay d suggested tiar'a Sigle Naly blick projectoffice
‘establish#d"to tﬁm&ge Na‘v‘y effofts? Tl'hiﬁ Wbuld ’I‘equire severai ﬁ\bnths of
dehberatxoa withinn OpNav.) - AL e

197‘!7"- USIB‘s July” statemenf o ok
undér peacetime tondjtions,]

A e/ p ~
g0 far’ enough ‘for UpNav strateg .Whoweféthm‘m m“’m:'

“of cald war btushes mth the Soviets, 'brégaredness,"defense conditibrig,” anrf R
contm%Ng’ % % or 851‘\1 pt transition' fom’ liriited" war fo hot Wir{ -Oft behalf:
‘of the CNO'1 %e‘f

a8 T Nty

oré it feQuMents.' s Fonin

LN E LT S H ‘,';'F T

from NRP: sifsieh.\sf ﬁhd sfate

R Nr‘

S AT A ANt A

. . - .
D L

Lsgh tiflg Information and id ontmmutysessmngWé%e',

Herzfeld cotipniitt solidl"""

elaborated the generat rieed féf WM%PPM ‘
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MEMORANDUM FOR THE DIRECTOR, NATIONAL BECO.NNAISS_ANCE OFFICB. -
: Subj: Navy Ocean Surveillance Requirement :

1. The United States intelligence Board recently approved a
statement of the requirement for ocean surveillance to be - -
performed by SIGINT satellite systems.. This statement of
requirement is gerieral in ‘nature, and does not delineate - .
fully the requirement, which is predicated by the necessity L
of providing Command with information which is essential to
the successful prosecution of its missions. The timely -
collection, processing and dissemination of.ocean surveil~
lance information provides -Command with strategic warning

- through indications of changes in normal’ patterns of activity,
and provides informatiorn necegsary for planning and conducting
naval-operations. In order to assist the National Reconnais- :
sance Office in plannifg for support of this requirement, “the -
following additional detail] is provided. . L Ce - ‘

2. The o6cean surveillance requirement is bounded by limits -
which dictate locating and re ‘ting on the position of threat
‘ emitters withi of friendly forces within
and locating .
and reporting of all shipborne emitters within p tO
- an accuracy of The requirement for time~ = °
liness ‘of reporting is governhed by an interplay of four - . - :
variables; viz., proximity of own forces to area of interest,
geographic area, political climate, and platform. ... .

o | I8/ R} Hitfiger (7 Aug?) T oo
An attached table with weighits for each possibility under the four variables, enabled -

. computation of acceptable locatioh errér and timeliness for any naval warfire

scenario. Proximity was in térms of distarice between a thireat and a U.S. carrier - '
strike group or major aniphibious force. ‘Geographic areas were prioritized: _

contrasted with USIB's
A - . . . - . N N .
: fﬁ - ‘ s’ '-ﬁ ﬂl- .ll s E- ﬁ 3 ', = ! .. ¥ lie.

ll The critical d

timeliness domafn. _
—84B)—  Af Bill Jensen's request;Lee. Hammarstrom, Fred Hellrichi, and George..”

Price had elaborated NRL's approach to an ocean surveillance upgrade and . P
coordinated with NSG's Lloyd MoGraw and Jim Morgan to prepaie a Program C staff. -

study. G54 personnel had, been unaware of the extent to which o
template processing for known signals had obviated the need. for
an alternative to: another ‘analog analysis position, the sités could be equi
perishable data extractors, which would

RET— i v svEgan

%
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: Al billets 1f they were equipped with the data extractor.
An existing computer van with a SEL 810A conflguration could be deployed » .
temporarily to hf@r ocean surveillance augmentation and be replaced'in
two years by a high-speed SEL 86 computer that employed a 32-bit word size and"had

a memory capacity of 48K words. A SEL 86 configuration with a 6-megabyte
movable head disk for permanent file storage and two 3-megabyte fixed head disks
for interim data storage would be capable of handling all time-critical emitters,
including _
* upgrades for thi Navy sites would be
billets for| POPPY operations a
freeing a collection system: for the ‘
uipped with the SEL 86 configuration, its SEL 810 could be redeployed to
A new facility for operations and training could be constructed there for
in »Na‘z MilCon. NRP cost for equipment moves and refurbishment would be

For more, both could be equipped with the SEL
configuration. Each satellite of Mission wotild be able to collect exploitable
Soviet shipborne emitters and be fitted with lillldata trangmitters, allowingllill -
, RAdm Harlfinger signed a cover letter to forward the -
Program C staff's recommended alternative to DNRO McLucas, copies to DitNSA,
'DirDIA, DirNRL, and CNSG (17 Atig 70). Two days later, Harlfinger authorized the
three fleet Cincs to advise POPPY field sites directly of targets of special interest.

(U) - DDRXE Foster informed CNO Zumwalt of the DSB task force and its-- -
recommendations, reporting that Charles Herafeld "was very impressed, as I have

been, with the potential of Program "C" to pravide tactical support to the Fleet for.™ .
ocean surveillance” (19 Aug 70). On the qugstion of funding responsibility (left . . .
open by Herzfeld), he opined, "Because the referenced Program "C" improvements -
provide an important and, essentially, a unique Naval capability, it would appear - -
that the improvements should be funded promptly from Navy resources,” . -

—$/B)— During that summer, new approaches. to oceari surveillance were - -
stimulated by the Herzfeld committee's far-reaching study; the USIB requirement, . -
- and NRO's support. SAC was preparing to train air crews on visual techniques for .
ship identification. ysed expanding Program'

Col Edwin Sweeney, new-director-of the NRO staff, had tasked . .
SAFSP to corduct a trade-off study, of alteriiative systems for ELINT surveillance of:
the oceans, addressing capabilities of present systems; new systems in the pipeline, a -
longer tange solution, and a processing and reporting system. Col Sweeney was * ¢
- familiar’ with all the ELINT collectors, having served previously as director of the

NRO SOC. SAFSP was how considering a €O
would employ a

‘-J :

’
-’




~'perishiable data éxttactors but disagreéd with a new site at

. ‘was being sught for an impossible goal, the t rocessing o

848)- - Appaiently, e gathering of facts for a resporise to Program C established

. additional SEL 810 should suffice. It was proposed that NSA and NIC "work -
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.distinguish ocean surveillance and land intercepts, even to switch to ocean data . .
only. Named - the concept was already circulatitig on the West Coast. -
had been recruited by w:'e irement from the Navy
the previous year and was now" working in n the Operations ..
concept. ’ : IR U . .

L - ’ L4 .

678y . Thie [ axchitécture drew interest ort the East Coast, particularly from

»

ocean surveillance dugtentation (which was‘of course consistent with thg .
Herzfeld's cotirnittee's conelusions, since NRL'S engineers were the majér
contributors tv both efforts). NSA concurred: with use of POPPY as an "irtterimy - -
solution to the'ELINT portion of the ocean survefilance problem" and suppotted-

- NSA K4 and N-1, who weré preparing 4 résponse to the Program C staff study on

is pending near future." Nor did NSA agree with- =~ .

optimized system
iftin SEL 86 computer at — on the grounds that it

g to a more powe

several unrelated pointsf-
e Kegs
[ overhead data, TN RS
' _‘0,' A-Group was not receiV1ng reports on-fwﬁl'- "

.. like other would be incapable of

{ processing was abandoned (it was reas

together to expedite the interim solution and provide the nec r directign tq the
design of an optimized ELINT ocean surveillance system ! o
Whether 3 consequence of inadequate background research and staffing ¢r had-
editing, no one in the chgp chain caught the gaffe on Dir _
Gayler signed the memorandum for ComNayIntCom . nget, and it.-was sent to
Capt Bill Jensen, copy to DNRO McLucas and elements of NSA. At NIC, as-part of
preparation to staff a reclama, Fred Glaeser sent copies of VAdm Gayler's - -
memorandum to Reid Maya at the NRL and Llayd McGraw at the NSG -
headquarters. - Mo e

. (U) Ocean surveillance was a national. intelligence objective ﬁow} and SAFSP

had proposed a second approach from space. In his advocacy of a dedicated system,

CNSG Cook was further heartened when the door seemed to open. for the DaN to .-

 develap one. DepSecDef Dayid Packard sigried a new directive on space systems N

.ﬁ}
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B developrient, 'céﬁk:el‘iﬂ‘g'a;ngl supérsédi’ng the directive of 1961. As part of the
overhaul and streamlining 'of DoD's acquisition policy, led by DepDDR&E VAdm .

Vincent dePoix's steering group, space systems acquisifion responsibilitjes would be |

- aligned with those for weapon systems acquisition. The Air Force retained . .
responsibility for the Defense Support Program (DSP) satellites for missile launch
early warning-(infrared). Miljtary departments, subjact to appraval of the OSD;

could pursue departmental needs for space systems, ingluding "unique surveillance -

- (L.e, ocean or battlefield)" needs, DDR&E would."monitor all space technology . -
activity to minimize system technica] risk and cost, to prevent unwagranted:

. duplication, and to assure that a space program assigned to one.dapartment meets

the needs of other departments (8 Sep 70)." Based on the recommendation of . ..

DNRO McLucas, DepSecDef Packard approved the Program C ocean surveillance

augmentation three days later.

 48#B)—~'"On 22 September, an NSA/NSG/NRO SOC/NRL meeting was held in the

Pentagon, to discuss trade-offs related to satellite separation,and establish 2" V
consensus for POPPY. During this meeting; the subject of NSA's response to NIC's
revised proposal came tq the fare when someone from NSA K~4 deemed. Program C
a weak contender for ocean surveillance. NSG répresentatives became irate about

slipshod staffing on ra e in VAdm Gayler's - |
 which could _nofah -

mémoranduin’applied to Missions
POPPY had reported [l until NSA's change in p ing' priorities b
them off the list. Lee Hammarstrom (also mindful that the
markedly reduced opportunities) urged NSA representatives not to settle for an .
additional SEL 810, which would only [l processing capacity, whereas a SEL 86
: could potentially increase productivity by a factor of Adopting the tone of a_
peacemaker, but actually intending to make more trouble, Lt(jg) Morgan from NSG

At thie'same time, Bill Jensen and Reid Mayo were'meeting inJjil
office’on the subject of a second-generation computer.

 was called in 1o peferee the mesting in satellte spacing, which he did. The Program

C budget would be augmented to support iinplementation of the Herzfeld
committee's recothmeéndatioris (coinci ing with Program C's) at a cost o
whick c5vered: priority data extractors for the-_ﬁrigiuzed sites, a SEL 86
configuration for development and onhe for deployment to _software‘_ :

developixierit, system deployment, and one year of O&M support. The ]
did not concur with NSA's request-that the money be passed to NRL through o
in fiscal year 1972, but they . -

[SEL 86 systems wete budgeted for
' did not survive a mandated cost reduction] .

(U). * - Later, Reid Mayo worked out Kis distress over the growing disharmony in

.a memoranidum fo file that regretted NSA's reassignments of several key men to
work ot other projects. Joe Struve had pioriééred Audico and led machine -
processing for nearly six years. “

- G34 said he saw merit it NSA's advocacy of I — because of the opportunity .

had devised lécation algorithms and -
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had been a stimulator and collaborator on every NRL improvement in data quality
* and the digital domain. John Conlon had participated in Mayo's project from the
* béginning in 1958, was stunned at NTPC by the GRAB data density in 1960, and, in_ ..
spite of it and its.exponential growth with each new mission, Jed production of -

. technical intelligence for eight years. These men wefe no longer in the picture.
Senior managers Gayler, Tordella, an were still within reach for
Lorenzen, but at the day-to-day management level, where continuity was needed,
NSA had brought in new elements and changed theguard. .. =~ . -

(U)  CNSG Cook and the DitNRL, Capt Earle W. Sapp, soon received a *
memorandum from CNO Zumwalt regarding another recommendation frozm the -
DSB ocean surveillance task force: the need for of satellite data in .

*‘ to eliminate as m L
commuriications delay in getting [Jilfto the Navy (24 Sep 70). Action at the

NRL was assigned to Lee Hammarstrom, who began investigating, A satellite-
communications project office (PME-116) had been established in 1966 at-the Naval ‘
Electronic Systems Command (NavElex) headquarters and charged with. developing
“shipboard terminals to operate in conjunction with leased communication satellites

~ and a joint tactical satellite communications (TacSat) Project. An initial operating
capability was achieved in"1969 with- Air Force/Hughes TacSat 1 positioned over the-
Pacific to supp6rt operations in Vietnam. RAdm Moran’s Navy space programs
division (Op-76) had recently coordinated fleet-wide technical communication :
requirements with the staff of ACNO (Comm) Fitzpatrick.  In coordination with the -
military satellite office of the Defense Communications Agency, the DoN was now
preparing a proposal to the DoD for a flest satellite communications (FltSatCom)
architecture, based on the TacSat success in the Pacific and the global requirement.

In the early fall B tracked

was reached, the track ended. Arrangements were made to collect data at -

and the ships were located several times inthe . - -

as able to resume tracking on the return voyage, when . .
voyaged.throughout the =~

The incursion
uttressed the stated need to extend POPPY coverage to the
further validated NSG's plan to establish a sibe.h -
=68y The DNRO summed up the decisions regarding ocean surveillance’
augmentation and mended divisions within Program C in a fresh delineation of -
roles and responsibilities: S | e

o<
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MEMORANDUM FOR-THE SECRETARY OF THE ’avy ST

SUBJECT: Augmentation of POPPY Pacilities for Ocean Siirveillance
REFERENCE: BYR 61524/70, 11 June 1970, Use of ROPPY ELINT
Satellite System for Ocean Surveillance

. I.'agree with you that the threat posed By the Soviet Navy is of such -
growing significance that surveillance of Soviet naval activity should be
provided by available national assets where applicable. After discussion
of this matter with the Deputy Secretary of Defense, I have agsked our NRO
Staff to program for the augmentation of POPPY ground facilities so as to

provide additiohal ocean ‘surveillance support to the Navy. Admiral .
Harlfinger, Director of Program C of the NRD, has prepared & modified
augmentation plan, in coordination with NSA and my Staff, which provides n
an interim capability basgd on a shared proceéssing concept proposed by NSA.
- ' This inaterim ocean surveillance capability (TAB A} can be accom~
Plished by- augmentin the present  POPRY facilities -and installing
& new facility at [l ] , . construction is
included in' the Navy FY 1970 authiorization. Any other construction -
invdlved would be subject to the CCP processes with Navy funding. NSA ,
will cqaperate with the Navy in programming for any réquired additional . .°
CCP manpower billets. The NRO will ‘provide funds for the necessary -: .
equipment to include O&M costs. 'NSA, as the agency responsible for .
- processing and analysis of overhéad ELIN? data, will exercise technical
direction in & coordinated NSA, KRO, NRL effors providing for -équipment
acquisition,. readiness, and installation. . S

. 'I.believe the above arrangements should ‘Provide an adequate interim

" ocean sutveillance capability which is cost effective and responsiva to your -

" needs. In addition, we are working on othe#: systems- to mora effectively . . -
satisfy the problem in the future. ) o

_/8/ - John LMch;a.s (70ct70) A

for the U.S. Navy at the direction of DirSAFSS
comprehénsive briefing addressed the
and USIB versions), capabilitiés of

mission trade-off study, data -
conclusions, and recommendations.

« PR |

On 8 October; répresentatives of the EXTOG received 4 briefing prepared by

- —
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recommended tasking current systems for ocean suﬁeillanc_e and quick
response processing, approving a (depending on

criticality of response time), and performing a detailed trade-off study of a new ocean
- surveillance system concept for a long-term solution. Navy representatives invited -
refinements aimed at meeting the. timeliness and geographic coverage requirements - -
to CNO Zumwalt, copy to RAdm Harlfinger, requesting comments and .
recommendations, specifically "reaffirmation of the Navy requirement for ocean
surveillance that was provided to us by the Director, Program "C™ (16 Oct 70)."
—(57B)-. . Five miles south of the Pentagon, at the Hoffmar, Building in Alexandria, -
program manager Bill Jensen chaired'a first POPPY augmentation meeting on 16
~ October, attended Dby representatives of NRL, NSA, NSG, and HRB." He attributed
past differences to inadequate coordination among NIC and their offices during this
year of high-level interest and attendant turmoil, There would be o
augmentation meetings in his office, which he would chair. Working groups were
established on computers, data extractors, and In this endeavor,

stated in Harlfinger’s letter of 17 August. DirSAFSS Sweeney sent the briefing charts -

Jensen was aided by Ed Dix, who, after five years with COMSAT, had returned to  * ,
- Program C as a consultant on the program manager’s staff. NSA was quick to - "
' appreciate op
- computer an

ortunities to exploit non-ship targets with a more powerful field .~ -
came t6 closure with NRL 6ri selection of an SEL 86 tonfi ation. At .-

for procurement,

‘Cost 0verm;z o

—~(6/B)- fou; months info FY71; Pete Wﬂhelm had toprepare awntten .;'_equést_‘ .

from the DirNRL to DirPrgmC to secure additional Program G funding from the
NRO for completing the satellites (POPPY 7). .Demand from NASA's- -

Apollo moon-exploration program had inflated the cost of required space = .
components by R chmpared to ol SN o~ IR
malfunction had consumed resources in the satellite techniques anch at an _
firstly to isolate the failure (a stuck relay switch fora -

y to determine possible causes, finally to try to overcome it, -
rehensive all the while that might suffer the
same malfunction. . The failure-analysis effort stimulated worth:qf
new precautionary redundancy in the| Finally, new payload capabilities . -
related to ocean surveillance for Navy and signal-level measurement for NSA ..
would costiill to implement. A cost overrun, in a climate where the
Navy had struggled for over half a year to.win a modest oceari surveillance -
processing augméntation of was a heavy burden to drop en NRL'S senior -
management. DirNRL Earle Sapp verified there was no othex recourse.ind signed . .
the request to DizPrgmC Harlfinger (26 Qct 70),. : . o

, Secon
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=878y~  On the same day, 4 Monday, that Capt Sapp signed the letter, Pete *
Wilhelm and Reid Mayo joined Bill Jensen to brief the NRO staff. About fifteen
viewgraphs were used t6 summarize the status of POPPY 7.budget deficits,anda  * -
proposal for an R&D payload planned for the next launch. It was requested that the
presentation be reduced' to writing for complete evaluation. This was accomplished
the following week and forwarded by DirPrgmC Harlfinger to DNRO McLucas (5 ]

Nov 70). e s s c
=548} - At a highier level, the NRO' ExCom, via'the Dep$ecDef, was aware of the

Navy need and the,capability of at least one NRP system to support it. Anocean
surveillance requirement was validated by the USIB. The need was elaborated by
the CNO (Op-092). Now the action was on NRO to determine what needed tobe .-~ .

~done, how well, and by what means. ‘On 6 November 1970, DNRO John McLucas,

. DepDNRO Robert Naka, and Capt Bob Geiger of the NRO staff briefed the CNO and " -
his senior staff on existing and projected capabilities of NRO systems that might be' .
applied to collect information on the Soviet navy.. NRQ wanted to respond to,Navy-

.. and othér needs using POPPY.and other technology and Prpia'm'..C ‘and other NRP'

 resources and assets. The DNRQ offered to conduct g test other NRO systems, .
to determine their suitability for ocean survejllance support. CNO Zumwalt'’s |
position was that the numbered fleets need_support from overhead systems. {0 . .
perform their misgjon, and .the DoN would utilize and support the NROag _ - - - .
necessary to meet this need. . - o I

(U)"  Bob Geiger was a'Naval Acadetny graduate (1948), had flown Navy patrol -
planes (VP"21), received a master of scierice degree in aeronautical engineering from

. MIT, became designated as an aeronautical engineering duty officer (AEDO), - . e
completed several tours as an AEDO, then served with the SAFSP in El Segundo,
California, and was now attached to the SAFSS in the Pentagon, where his- . .

- responsibilitiés (shared with Ml included coordination with NRL on systems
in preflight status. AtSAFSP from January 1966 through October 1969, Geiger had -

- served as assistatit deputy director for advanced plans, then as deputy director for
programs under BGen John Martin, and his successor, BGen William G. King,
Geiger's current assighment as officér-in-chirge, Navy Space Projects Activity, - -
Washington, D.C., was the billet for the senior naval officer assigned to the SAFSS. . -
CNO Zumwalt was favorably impressed with Geiger's experience and familiarity -
with the Air Force, space technology, defense aerospace industry, and hationally’ - -
funded systems. Thesé struck him as ideal ‘qualifications for the current Navy need
and motivated him to suggest reassignmient from the Air Force secretariat to forin
the covert project office suggésted by John McLucas several months agy. -~ -

(U). . Citing the SecDef's Tocernt ruling on space systeitt development, the -

VCNO, Adm Ralph W: Cousins, requested the ehief of naval aterial (CNM), Adm - .
Jackson D. Arnold, to-gstablish a Navy space project within the Navil Material
Command (NavMat); designated Capt Geiger to be its managet and assume - . -
directorship of Program C; requested RAdm Harlfinger to assist CNM in the transfer-

of Program C responsibilities from NIC-2; and assigned Op-07 responsibility for

L. -SPBeREE- . Handle Via BYEMAN-—
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coordinating ocean surveillance requirements within OpNav (18 Nov 70), - As the
-senior AEDO in the Navy, Adm Arnold welcomed Capt Geiger back to his own . -
community after a five-year absence and issued a notice to establish & Navy space =
Project (25 Nov 70). NavAir would provide Geiger with office space, administrative
and security support, and an initial staff from Air-538, including one naval officer
.and three civilians, The notice designated Robert Speaker as deputy program.
- manager and tasked Geiger to promulgate a charter by 5 January 1971..

=By~ On 10 Decembe¥, Bill Jensen conducted a TOG meetmgs it the H " -
. Building, numbetin g about-twenty persorii from' NIC, NRQ, NSG; NSA, NRL, CIA,

and HRB. His agenda was limited t reports oh topics 6f earrent. interest: ProgramC . -
organizational changes (Bob Geiger); IR of Movsion MR r -y
yload statiis and improvements'in ground réceiver.

(Ta Lawton), * - . - .
(NSA), and ~ - -
and a lifnited analytical capability for the o

ice). would begin operations in its new buildin :
move would be completed the [INNNNNRNN
beyond its de,seign life, Mission [l was totally inoperable and no further taskdi: L

. Th of Mission W ing close enough’

Reid
Mayo answered a series-of questions from Boh, Geiger related to the development
status of Mission[lll The target launch date was November 1971, but a definjtive .- -
‘ 6  budget deficits, inputs from NSA

and NRO on final band: definition, and decisions from NRL's senior management

level measurémént (Ed Dix),

on resources. Capt Jensen closed the meeting with thanks to those assembled for
past:support and assured Capt Geiger that his new organization could count on the
same level of support. After twelve years under ONI/NIC, cantrol of the Navy

" ELINT satellite project passed to NavMat, but Geiger had stated that he foresaw

"little change in the responsibilities of agencies and activities now associated with "
he POPPY program” (ILDee 7). .~ - LT i
_ A Noel ( [ SpH ttheaftgfnoonofl'ZDecember'af‘&leNRL, '
reviewing all efectromagnetic intellfgence projects assigned to the electronics,

~
Y

- gerteral sciences, and oceanology areas. - Director Alan Bermarn acknowledged that

with ofie ancther afd thaf thiere Werk féw opfortunities to couple research
endeavors into more system-oriented objectives. He had expressed these concerns
in a letter to Haward Lorenzen the previous day, along with an invitation to head
up a new space applications division (11 Dec 70). Gayler acknowledged a simiilar
problem at the NSA, with respect to non-COMINT missions, and the heed to~ *
consolidate management of functions involving about one thousand personnel.

the Laboratory's talents were balkanized among many divisions that did not interact

- Lofénzen was absent that ritonth, attendihg ineetinigs at'the Naval Postgraduate . -

" School in Monterey, California, so his branch heads and section heads briefed the
projects assigned to the electronic warfare division. Reid Mayo covered POPPY and

conceded that the Laboratory was now on probation, due to the cost overrun. -

' . Handle Via B ]
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78F  Although his appointment as program director was not yet official,
DirPfgmC Geiger was the recipient of th”mspome to the cost *
overrun, forwarded by a cover letter signed by DNR cLucas, which stated:
- The-inmasedcmbofﬁ\ePORPYijeptidgnuﬁhdh\ﬂumfefdméddocm&m '
exceedingly difficult to defray. Reasons for the additional costs n some iristances are an
obvious; howevet, there appeas to be a rieed for more stririgent managemeéntand fiscal -

control. I recommend you place immediate emphasis on coprective procedures to reverse %!

the present trend of
with POPRY 7, slipped
funding for advariced .
sponsarship should be sought from N NkRO. INKO Naka sent _
request for status reports on technical, ulg, and-financial aspects, of Program C,
due by the 20th of each month for the Previous month, commencing immediately -
(23 Dec 70). Bob Geiger forwarded the NRO message to the NRL, where Reid Mayo

accepted responsibility to ¢ompile the reparts in:the format specified; e

increased cost growth. (17 Dec 70)

Cliﬁpféi'ﬂ Reféren&s' . :
21Apr70  CNO(IS/B - codewoid) m

 USAF, State RC], S5O ACSIDANRL, CNSG, 212122 Ape 20 -~ & .
P su?iTashnc\fRequmm "”hporttocm acFlt} © .-~ - . N
. Refi (1) CNO 0917002 Apr 2NN support to.CincLartFit, CincUSNavBur]

UMay7)  USIB (TS/TK - codeword) TAB D, TCS-032-70, USIBSC-109/43 - -
.+ Subj: .USIB Guidameforovutg;dcpueéqmmd&ooesmgofm *
. NJun70 - SecNav (TS/B - todeword) memorandium for DepSecDef, BYE 61524/70
- ’ Subj: - Use of the POPPY Elint Satellite System for Ocean Surveillance

" "Encl:" Proposal for‘Otean i Strveillance POPPY Processing Centers Utilizing FOPPY ELINT -

" Satellités. . -

' 17Aug70 . CNO (Op-092) (TS/B- codewcrd) leter ta DNRY, Op-9%2/kig, BYE 64365/70 ..
S Subj: quyOceanSurveillanceReéuirmt, - e
S _Atch:(U)LocaﬁogalAccuncymld_RgporﬁngTimeﬂnunﬁteﬁg L
17Aug70  DirPrgmC (TS/B - codeword) memorandurn for-the DMRO, copies to DirNSA, DirDIA,
.. - . . DitNRL, CNSG, BYE 66387/70 L e B
Subj: ProposalforPDPPYSnppotttoOceanSurveiIhme.‘". VP '
. Encl: (I)OS/B,-codeword)PoP?YSuppon_mﬂigOoemﬁuvdllﬁweWt ro

19 Aug 70 . j_ohhs._Fosher(DDR&B)aé)g\eniprpﬁdumfétAdmZummt(CNO).._ T

4 Seia 70 ‘DirNSA (TS/B - codeword) memorandum for CNIC, sopies to, Du’, NRO, ADP, PM/SPQ '

. K4, K46, NSA-BYE-19291-70 R B
... Subj: Proposal for POPPY Support for Ocean Surveillagce ,
8 Sep 70 SecDef (U) DoD Directive 516032 - :
- Subj:. Development of Space Systems

NRO disappraved an NRL R&D payload slated for launch
0 the ﬁscal

messagé"for OpCen (CIA), mfo SSO DIA, Dn'NSA, APSSO o
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245ep70  CNO(TS/B- codeword) memorandum for CNSG, copy to DitNRL, reference CNO Action.
, Sheet 489-70, BYE 66418/70 T S
Subj: DsB Ocean Surveillance Task Force Recommendation #5.6

70ct70 - DNRO (TS/B - codeword) memorandum for the SecNav, copies to DepSecDef, DDRKE,
" DirNSA, DirPrgmC, BYE 1324370 - K
Subj: . Augmentation of POPPY Facilities for Ocean Surveillance

Atch: TAB A, POPPY Proposal

16 Oct 70

DirSAFSS (TS/B - codeword) memorandum for CNO, copy to DirPrgmC, BYE 13256/70 -
Subj: Ocean Surveillance S ) ’ o
Encl: (TS/B) Presentation to U.S. Navy, Capabilities and Limitations of SIGINT
 Satellite Systems in Support of Navy Ocean Surveillance, 8 October 1970, by
National Reconnaissance Office Staff L ' o

26 Oct 70 DirNRL (TS/B) letter to DirPrgmC, 5170:PGW: 1, BYE-51916-70
S - Subj  Revision of FY-71 NRL Budget for stsiorh
to DNRO, Op-923E/rh, BYE 66449/70
Subj: Program C Budgetary Status; information concerning
: Encl:‘ (1) Revisions in Missi . udgehry and Technical ]
18Nov60 .CNO/VCNO Action Sheet 768-70 to CNM, Op-07, Op-092 - =+
‘ Subj: Navy Space Project; establishment of

18Nov70  CNO/VCNO Action Sheet 765-70 to CNM, Op-07; Op-092, BYE 61592/70 -

.+ Subj Navy Space Project; supplemental information

" 2Nov70 . NavMat (FOUO) Notice 5430 to distribution, NavMatNote 5430; MATOIL:ATC

Subj: * Navy Space Project (PM16); establishment of . . :
11Dec70  Manager, Program C (TS/B - codeword) letter to distribution (CNSG G54, NRL Code 5614,
| * NROSOC, NSA K4/SPO, CIA OEL/GSD) - =~ A :
Subj:  POPPY Technical Operations Group (TOG) meeting; report of
Encl: '(1) List of Attendees ~ -
~ (9 TOG Agenda

11Dec70 -~ Alan Berman (U) letter to Howard O. Lorenzen, 4000-274:AB:sor

Subj: [Reorgani.zatiop]_

.17Dec70  DNRO (TS/B - codeword) memorandum for DirPrgmC -

Subj: Program C-Budgetary Status . . e
Ref:  DirPrgmC memorandum for DNRO of 5 Nov 70, BYE-66449-70, same subject
Atch: Fiscal Status — Program C : .

Jan94 " James E. Morgan personal letter to Capt Rand H. Fisher .
Subj:  [Promotion and Assignment as Program Manager]
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Chapter 14. AUTOMATION AND FLYOUT
/By  Navy, NRO, and NSA ‘developed an océan surveillance architecture.
POPPY technology and infrastructure toere
POPPY continved its multiple missions until retirement in

_Reérgani'z.i‘iic.ms. .

_ ’ S4B In afu'st stage of reorganizatibn at the NSA, DirNSA Gayier established

W-‘Group,r successor to K-4 and responsible for non-COMINT production. The new
chief of W (K-4),

target signals fo

remained the to

rovided NavSecGru with a prioritized list of _

ed a mix o emitters, including the

family. In a second stage of reorganization, N-1'(system planning) would be
- merged into W-Group. ibility for the entire non-COMINT organization®
would be assigned to who would manage both planning (includi

. tasking) of systems and exploitation of data collected by them. In this role,

became NSA's W ar ssk,esman'reiarding NRO's ELINT, telemetry, and -

(U) The Program C cost overrun for fiscal year 1971 had some additional = .
repercussions at the NRL. Communication with NIC-2 and SAFSS over increased -
cost, closer SAFSS scrutiny of monthly financial status reports compiled by the NRL .
comptroller, and some finger-pointing over inadequate coordination on new - _
capabilities, had involved NRL's senior management. Monthly internal = - .

followed a mix o

management reviews of Program C-funded activities began on 17 November 1970, .

with a presentation for DirNRL Earle Sapp and NRL's top civilian, Director of S
Research Alan Berman. Monthly written status reports were now required, due the
second Thursday of each month. The first twe reviews were conducted in Building -
which housed most of the electronic warfare division and had drafting tables and L

.. ‘work benches aplenty but no conference room. yo's section occupied the

" Building For the January 1971 review,
Dr. Berman suggested a i room in the special
security officer . iilding of NRL's diractorate and.
administrative staff. The director of research took.an active interest in the mission,

and

particularly in capabilities against and
he had supported Howard Lorenzen's request for additional personnel resources to

s s .
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enable Mayo's section (in Jim Trexler's branch) to becomé established as a separate,
third-echelon branch. _ _ : '

(U) " At the NRL, the satellite platform had now eclipsed the elecfronic‘watfare.

‘mission and would become the basis for a new, first-echelon space science and -
technology area. Following through on his pre-Christmas letter to Howard o

Lorenzen, Alan Berman initiated a restructuring of Laboratory elements engaged in
research related to space and electromagnetic intelligence (19. Feb 71). The electronic
warfare division (NRL code i} was disestablished. The two related '
~ branches, under Bob Misner and Mack Sheets, shifted to the communicatioris
sciences division (where Dr. Bruce Wald would become division superintendent -
. the following year). Part of the staff, two other EW branches, and two branches from

‘other NRL divisions joined a new tactical electronic warfare division (code 5700);:-

- whose research supported aircraft, surface ships, and submarines. Jim Trexler's. -
space technology branch became part of a new space systems division (NRL code
. 7900), that consolidated most of NRL's on-going space p jects, including a data
- systems branch, a navigation branch, and Pete Wilhelm's satellite techniques
branch, which supported all of them. ‘Howard Lorenzen agreed to exchange his- '
superintendence of electronic warfare for that of Space systems, due the opportunrity
to more closely align efforts under Mayo and -Wilhelm and Dr. Berman's suggestion
that Lyn Cosby take the tactical eléctronic warfare division. Cosby had long led the”
division's development of ECM equipment for naval aircraft, particularly for. = "
defense against guided missiles, which Lotenzen then considered the Laboratory's -
most vital support to U.S. Navy aviatots at'war in Vietham: -~ - o *

(U) . Reid Mayo's spice applications branch in Building llmoved across the . -
mall to-Building g} just between Lorenzen's Building [Jij arid Wilhelm's Buildirig -~
Il As with all branch heads at the NRL, Mayo now had monthly access to the . -~ - -
director of research in a private two-hour meeting,” The fiew branch had its own. ‘
administrative officer, Loretta Harding, and a secretary, Working space remained -
tight, the fypical allocation for a GS-11 in Fred Hellrich's ground systems section
-being 50 to 60 square feet. By contrast, Vince Rose's flight systems section enjoyed. .
the luxury of occupying, in a new high-bay area (room 120), a payload laboratory that . °
included an &nechoic chamber, environmental test equipment, and automated test
systems. = - L T :
(U) © CNO Zumwalt established the OpNav office of command support< |
programs (Op-094), effective 15 March 1971, with RAdm Harlfinger as its director. - .= .
The offices of ACNOs for ‘intelligenceé and for comrmunications and cryptology were™ *
disestablished and’ made into divisions of Op-094. Harlfinger continued as CNIC -
four more mofitis until RAdm (select) ‘Earl F. (Rex) Rectanus was assigned t6 wedr .
three hats: CNIC, director of command suppert programs’ intelligence division (Op- - *
942), atid CNO's asbistatit for irtelligence (Op-009). ComNavCommCom Fitzpatrick
was designated as director, comstuications division (Op-943); CNSG Cook, diréctor,
signals’exploitation and sécurity division (Op-944): Both of the latter officers would

!
: s
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* sogn rhqve to new assignments — I_‘:dncis Isitzpau-ick, as JCS d_irectbt_ 6f . ,
communications-eléctronics (J-6; Ralph Cook, as chief of NSA/ CSS Paciffe., ~ .

~G7BF  The sité at NavCommSta ?was'digiﬁzed by thie‘end of [l
1971, and a new Sigé Zulu éperations building would be ready for occuparicy

- CincPacFlt now received POPPY reporting support from [ sites.
kné had responsibility for coverage-

e POPPY site at
was particularly adept in pi
results of which flowed to ' now
- comnianded by VAdm Evan Aurand (ComThirdFlt), who had been. present at the -

NRL, two years ago, when Adin Moorer spurred the effort to digitize [l and had -

‘been President Eisenhower's naval aide when White House a proval was needed ig . .
turn on the GRAB payloads. Before the end of the year, would also be locatitig
B, A s i ¢ AR it U, "

- .

Program lggjr;eleq\gn't. :

'—SB)—_ In the spi-ihi Bob Geiger, éccqmpanie& by DCdr_ ofthe

NRO SQC, visited received the standard briefing from
the Siss Zulu project officer, and witnessed pass oparations.
were still operational,

ad initially detected the)
surprised the intelligence community to the extent that P
's photo satellites were tasked to confirm the reports. ing the peri;

~84B)- At the NRL the satellite techniques brinch had been designing the next
generation POPPY satellite for :launch.on a Martin Marietta Titan IIFB, in accordance B

L —GEEREF Handle Vi
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with last year's budget guidénce from the SAFMS
. 71). : The POPPY 5-7 multiface design could not wi

office, this represented a doubling of the POPPY baseline of the mige ,
iear, a launch every other year, The budget approval for FY72: c!efetre,d

funding

" To offset a perception ofunwarranted 'cést growth, DirPrgmC BobGenger
solicited NRL and NSA for measures of growth in capabilities and performance. "
Graphs that showed growth in number of satellites per launch,

number. of ground sites digitized, num er of intercepts reported by NSA, and ELTs

+ issued by NSA were far steeper in their upward trends than the graph on cost

- growth. Over the eight-year eriod, NSA's location accuracy attributed to Poppy

went from NRP costs per collection operation and emitter

- location had plummeted. W-Group Chief h provided a letter, -
testimonial on POPPY achievements in search, ABM search, and-teclinical -

- intelligence, calling particular attention to its ability to determine NN

- Geiger sent the graphs and letter to DNRQ .

Jobn McLucas (6 May 71). A coritemporaneous EOB study conducted by DIA's - -

deputy director for collection and surveillance-and NRO'S deputy director for

- analysis showed that NSA's rocessing of POPPY data was now effective

53— Ina commuﬁity‘ effort to establish a’managetent éoqstruct,for'Pél?_PY, o

NRQ was represented by DirPtgmC Geiger; NRI,, by How: ; NSA, by -
ﬁﬂsc;;by Lloyd McGraw; and CA, by Geiger held'a
working conference with Lorénzen, McGraw, and

that they establish high-level agreement among th principals and leave the details
to Jower level agreements that PM-16 would negotiate with each participating: -
- organization. ' This approach was tried but found to be lacking, since each C
organization wanted to have a say on roles and responsibilities of the others.

+ Mutually satisfactory understandings were reached and reflected in a management |

agreement, by which PM-16 secured ratification of its charter for POPPY,

the roles of the participating organizations; as followss:

: h ' _  NRO/NSA/CIA/USN ¢ . .
MANAGEMENT AGREEMENT FOR THE POPPY SYSTEM

I. PURPOSE: , S
.. The putpose of this agréement is to define the ofganizational responsibilities .~

and the lines of authority associated with.the gement of the POFPY System
PrOjeCt‘ - ) . ’ Sy . :

o ' T —SEEREER Handle Via B g
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as well as

on 26 May. He suggested . -
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'_A,t't;ached,, as part of the agreement, were five pages of

‘development of priofity (or ietishable} data extractors (PDE),
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I.  BACKGROUND: _ ' '

.- The Navy Space Project (PM-16) was establislied by the Chief of Nuval
Operations under the Chief of Naval Material. The Maniger, Navy Space Project, is

. also the Director of NRO, Program C.As &\e'Director,.ProgramC,heissqpported by

. elements of the National Security Agency, the Central Intelligence Agency, and the
United States Navy in fulfilling his responsibilities under the National .

The Director, Program C is responsible to the Director, National: :
-~ Reconnaissance Office, for the ovérall management of the POPPY Project.. The-Director,
* .. National Security Agency, is responsible for the processing, analysis, and reporting of -
POPPY collected data. The Director, Central Intelligence Agericy, is responsible for the
administration and The Director, Naval

Research Laboratory, is responsible to the Director, C, for the el:gmeerln and -
" technical support in the design, development, fabrication, test, and on-orbit operasﬂbn o
* of the systém. The Commander, Naval Security Group. Command, while functiohtrigin =~ - -
support of the NRO, exercises for the Director, Program C, in-flight operational control .-
of the POPPY system, executing the tasking directions of the NRO and processing R
* priorities of NSA. - ‘ : R ) S e

HL-

John L. McLucas. . LT Noel Gayler - -~
. Diréctet ~ = . - . Vice Admiral, USN .
* National Reconnaissance Office =~ ' Director . . ‘
o T National Security Agency- - " -
November5,1971- -~ "~ . “ % 17 October 1971 S
Carl E. Duckett =~~~ . Robert A. Frosch™s” .=
Deputy Director for' =~ - . Assistant Secretary of -
Science and Technology « = .- - . ¢+ theNavy - -
16July1971 - B June25,1971 © -

detailed; specific, . ..« . -
responsibilities of DirPrgmC, DirNRL, CNSG, DirNSA, and DCI for support of the

POPPY system, and these summarized roles established under‘ACNO, D directorship '

during the previous decade. ‘Operations at the ad terminated a
edr earlier, leaving operafioiial Navy sites and one under developitient and -
|~ all stipported by NRL. T
Continiued D.evéldpxhent ' o _
| ' cade remained to be done,

including completian of a new collection site at o
preliminary design of .
autornated processing for and ephemeris improvement studies with the
Naval Weapons Laboratory. To reduce meetings, Bob Geiger consolidated the ocean
surveillance augmentation committee and its working groups with the TOG, which |

he chaired. Over a half-year period,-Reid Mayo had instigated sufficient changes in'

conterit and format of the schedule portion o monthly status reports required by

- NRL and NRO that onte mid-month set of milestones charts'now sufficed fgr'bdt-li,' o
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and it was made an enclosure to monthly TOG minutes that DirPrgmC forwarded by
memorandum to both directors (plus DCI, DirNSA, and CNSG). George Price had
completed semi-atitomation of collection and now had the lead on
PDES, scheduled for installation at Navy sites in the fall and winter.. Development
of a POPPY automated processing system was being managed by Fred Hellrich -
(hardware) and Lee Hammarstrom (software). The next launch would be in
- December. Integration and testing of the satellites and ground equipment was :
underway at the NRL Final plans were being coordinated with
other-organizations for launch operations'arid EE&C. Field sites were being primed
for O&M responsibilities, CNO Zumwalt had asked DNRO McLucas fora =
contingency plan, to be implemented in the event of launch failure. In response to
PM-16's request, NRL had oytlined a minima}l
for each Scout launch.."
Design and identification of long-lead items for
. was. the primary-focus of design teams under Pete e]
satellites) and Reid Mayo (ELINT payloads and ground upgrades). = - - -

- The NRL team delivered a-prsentatio'n to the NRO on 10 June —
with mixed results. DirPrgmC Geiger informed Lorenzen that the briefing was very -
well received but that the NRO needed “alternatives to the [l proposals to reduce
. costs” (14 Jun 71). He requested specific options, including launch intervals shorter .- -

than the nominal two years, offset by two vice four satellites per launch. He *
challenged NRL regarding cost-effectiveness of several of NRL's prop _
including a shift to a larger,

Geiger. invited Lorenzen to "exercise a broad range of options.in. . . -

arriving at alternafiveé for Missiorfffiso that the proposed payload will retain the
basic characteristics and at the same time eiriploy only those features

‘which are most cost effective.”: - - v
=678} Bob Geiger had two goals < sustain the present system and develop an
ocean surveillazige capability — but not enough money t¢ accomplish both on the -
scale envisioned. NRL had learned — from the new DirSAFSS, Col Dave Bradburn, - .
during the 14 June briefing for the NRO — of an SAFSP decision, three months "

' earlier, to revert to the McDonnell Douglas Thorad booster, necessitating structural .
redesign. Faced with reduced capabilities or only one pair of satellites, Pete Wilhelm
accepted Geiger's invitation to be innoyative in reducing costs.. * . . - L
() Atlas F ICBMs were designed for a lob trajectory, but Wilhelm calculated
that the missile had nearly enough power to make orbit. What was needed, was a

controllable upper stage to take the four satellites from 100 miles, chievable by the . -
ICBM, to 500 miles; circularize the orbit; and dispense the satellites, .
in their operational orbit. " The cost part of the analysis,. . v
potentially a significant savings, derived from the fact that SAC had a surplus of.
Convair's Atlas F ICBMs, which were being replaced by Boeing's Minuteman. An -
upper stage for the missile could be developed for a fraction of the cost of a’I;lldrad

¢ -
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o could be carried on a satellite
) -~ dispenser, the entire configuration weighing under pounds and form-fitted to .
' the Atlas'F. Geiger got a hearing from SAFMS McLucas and his staff. DirfSAFSS . -
Bradburn objected that the ‘Atlas ¥ ICBM could not meet the requirements-and °
ended the meeting. Before departing, Wilhelm offered the colonel his notés and
figures, recommending that he have them analyzed on the West Coast. In a week, - -,
- Dave Bradbum acknowledged that he stood corrected. ‘On 3 August, Pete Wilhelm -~

took Col Bradburn and a small party, including Charles Sorrels of the OMB staff 'on .
a guided tour of his facilities at where the satellite*:. B
.h_and the NRL, where it would be built. Geiger receiv . o
permission to proceed but was disappointed to find that the comptroller would o
credit the cost savings to SAFSP's launch support line, rather than his program.

Automatéd‘Procesﬁin_g ﬁ L . e

reported to CNO Zumwalt that =
ad feporting as a full fledged source of -
ocean surveillanice information and recognized POPPY as a valuable . -
intelligence source at a timie of decreasing.conventional reconnaissance assets.:
- =84B)— After the POPPY management agreement had been signed by DirNSA Noel = -
-~ .Gayler on 17 October, PM-16 entered into negotiations with NSA, regarding. .. . .
automation of processing atﬂ?o improve volume and-timeliness of

illing also to support advanced priority. data extractors; whidls_
and ocean suryeillar -“wasinﬁwaroﬁ Cl

reporting. NSA was w
could serve Project

- incorporating capabilities, - It seemed likely that .
HRB would: d¢ th ana automated processing work, and an NRL contract was

| pr
 already in place; but DirNSA. was responsible for.progessing, analysis; and repotting,
and there were differences between NSA. W-Group and NRL on required . . -
capabilities, . . - . . . S AT
<578y~ DiNSA Gayler, advised by INEEEEEEEN was altering the intelligence - -
community’s perception of NSA's proper role. in overhead SIGINT missions .in, the
fall of 1971. A revision of the SIGINT directive (NSCID 6),-then being staffed, -
specifically addressed DirNSA's relationship to SIGINT activities of the DNRO, a ..
subject not mentioned in either the NRO charter of 1964 or the 1965 agreement on
/" reorganization. It did so-in the context of new guidance from President Nixon that .
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d15rged, the "fdrei.gn_ intelligence con'nmt.i::{ity, under DCI He’li:;é,’,fb imPt,m‘;_e.- - 7.

efficiency; gave new visibility to tactical and_timely intelligence at the national level;

reaffirmed the NRQ management sfructure; and directed. establishmentofa @ = -
. "unified National Cryptologic Command,” under DitNSA (5 Nov.71).

~6/8)  NSA W-Group's greater. iﬁﬁuénce'wa"s evident, as well,."in the greater’ "
‘level of detail in SORS mission guidance for Mission il (scheduled for December .-
launch), which specified target regions, target einitters, areas of interest, and the * -

-

N

=678y  To stppiit development of a FOPPY automated processing system (PAFS), . -
'NRL wanted NSA's-algorithm# used ity the CDC 6600 cothputers; any other -~ -
candidates for evaluation; and NSA's processing assistance, during forthcoming - -
EE&C for Mission[JJJJJ] to determirie o
B NSA's W-Group ‘wanted technical oversight résponsibility for FAPS
development. ‘DirPtgmC Geiger accepted W-Group C}ﬁ‘efﬁpdsiﬁon that °
greater participation by NSA in development of software deployed to ground .
stationis was desirable, but he was concerned about difficulty in reaching agreement
at lower levels on objectives and technical approaches. - -~ ** .- -

578>  Mission [l Iast and best in thia Poppy seties, wiis launched oh 14
December. The four 27x34-ifich satellites would fly
As in all previous launches, Reid Mayo.and Vince Rose supported pre-launch - . .
activities at Vandenberg AFB.' Mayo left immediately. aftas the sutcessful Thorad- * - .

- Agena D launclrrand separation, arriving ae#" firrie t6 witriess teletnetry -

| ¢

.
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nhauer had equipped each satellite wi of = .
to store measurements pertinent to spacecraft attitude or

s
I o T ey T
| .
, _

;

|

{578~ PAPS development was well underway before a Program C/NSA

agreement was reached to resolve NRL/NSA differences as work proceeded. A

-memorandum of understanding (MOU) was signed (1 Feb 72) I;y DirPrgmC: Geiger
erms of the MOU

and by SN chief of NSA W-8 (system planning).
accorded with the POPPY charter and provided for. ' e
‘ ¢ DirPrgmC to exercise overall management, including direction,
.~ scheduling, and finance. L o
. * NRL to administer the contract with HRB and deploy/install the .
: . System. ... . o o T S e
o -7 ¢ NSA 'to "provide technical guidance for software development” and
' - “ptovide a limited number of programmers/ system analysts to HRB .
- Singer Cotp. td"assist in the contract efforts,” both to "provide technical
. assisfarice" and “gain experience in joint design and usage of - - '
| ) . operational software." L R
~ - * "Major différences in technical approach or direction will be resolved
- .+ by the Director; Program C in combined mieeting with cogriizant NSA
g™ ‘and NRL representatives.” o o Lo
* NSA o lease an'SEL 86 systetit fo HRE; NSA and NRO Program ' to pay
- equal shares of software development costs, =~ - ¢ -
*. NSA.and Program C to "jointly develop funding requirements in FY 73
andbeyand® . . ¢ TRe AR

=578y By the end of the month, after a year of studies, the decision was made b
- NRO and Navy to terminate and, instead, fo.

<378y _ Operational elements of Program C were informed of the future’ = .

. architectire for Missionillat a first POPPY operations. seminar, hosted by RAdm
Chet Phillips and conducted at the NSG command headquarters the week of 13-17
March. Goals were to foster program-wide dialogue, improve operational - @ -
performance, and involve field personinel in program planning. OverJjJl] people
participated, including members of NavResLab, Naj ' |

" - NBSA, CIlA,
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HRB-Singer, NRO SOC, NavSpaSur, PM-16, NOSIC, PacFli, * s
and [l Each Navy field site sent one officer and one . .
enlisted representative. Competing objectives for a system whose collection . - - )
capability continued to dwarf its processing capability were revealed in briefings-and -
- discussions thoughqutjthe' week:' O
* To fulfill PoPeY's promise of I - -
- employed, for example, ini ocean surveillance support to U.S. fleets —
CNSG Phillips urged better dialogue among acquisition managers,
engineers, tasking authorities, operators, and constiniers, o
*" DirPrgmC Bob Geiger emphasized the importance of NRO support to the .. |
- military services' intelligence requirements and promised that the = .
- character of Mission| would be changed ta provide even greater . :
emphasis on ocean surveillance. e
Cdr John Brent Streit of PM-16 disclosed that the

—— e [—

——

* Superintendent Howard Lorengen attributed POPPY's success to the multi- o
.. agency team effort and spirit that had been creatad at its jnceptionand 3

" sustained as it evolved. L. o
* . John F. Doheny, chief of NSA's office. of BBl ELINT (W-24), affirmed

* NSA's support for ocean syrveillance but urged that such efforts not be

. emphasized to the point of jeopard

izing thé continuity of

. the value of field reporting of o

reinforced its technical feedback program. - significant

~ POPPY contributions to knowledge o%ll-\agh interest signals during the past

year. John Conlon of W-24 then previewed NSA's forthcoming, detailed =

processing, analysis, and reporting requirements for '
. on USIB SORS guidance and tailored to POPPY

' Three W-24 analysts

POPPY prosecution wids




* NRL's Lee Hammarstrom and HRB's Dick Walés discussed thie SEL 86

Lt Richard L. Haver of NavSTIC

- and cons of having field sites retain the tapes for a period of ime "~ *
sufficiently long to enable NSA to task additional field processing based on

~ present analysis and processing capabilities
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chief of NSA's office of operational ELINT (W-41), reviewed

architecture and softWare to be used with it. Interfaced with a priorii data

extractor, the'system would be designed to automatically process
radarsi?g:\ajs,' S A mc.ess_

for [ = va! emitters and revealed NavSTIC's interest in

broadening this effort to includ S ~
' NavSTIC had.just-pub at the secret level an interim .

which incorporated sanitized POPPY information,
of NSA briefed on W-41's efforts to

. respect to routine forwarding o gital tapes: by the

Vi , :
next available courier, he disclosed that his office was considering the P

review of field reporting and collateral information, - )

LCdr Isaiah C. (Ike) Cole of NSG G54 discussed communication chanfiels .
o a\?alilablev for disseminating POPPY product from field. sites to Navy users, . - .

The seminar afforded [ miembers of N
resentatives of the remote field- sites

both at the NSA and in the field, and the tension betw:

“be made even more productive against targets of hi

praised POPPY's exploitation of I

ros..e,» -t

Against the backdrop of briefings and discussions of inadequacy of .
to fully exploit the POPPY data, . -

there was general acknowledgement that collection .
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Lloyd McGraw's division (G54) prepared a 102-page seminar report, which was
distributed to the participating arganizations and to NSG's directors for the Pacific,
Atlantic, and Europe.” A cover letter from CNSG assessed the value of the évent:
The Seminar was highlighted by uniformly Jutstanding briefings and presefitations =~ - -
coveritig a wide range of subjacts, and by the overall strong participation by indivjduals .
representing the field stations as well as-the manageinent organizations in the DA
.Washington, D.C..asea. Significant problems regarding Project operations (personriel, -
training, tasking, processing, equipment) were discussed in great detail and actions for
solution and improvement were identified in many instances. It was unanimously )
agreed that this first POPPY Project Opemtions Seminar had been extremely useful and -
informative; and it'was strongly recommended ‘that they be scheduled periodically, - -
preferably on an annual basis. (12 Apr72) o I oL
T(S7®y. NSA encountered difficulties in carrying out its part of the PAPS ~ -
_agreement, particularly in logistically supporting the SEL 86 computer system at
and in finding personriel who were both qualified and
willing to assist in the efforts at HRB's plant. - A fundamerital technical difference
between NSA's [l project office and NRL's space applications brangh was
whether PAPS should be patterned afts .

; or designed, li to
(NSA's position). NRL's Lee

ar exceeded the capabilities of even the

at NSA. Each of NSA's CDC 6600s"

] arstrom observ
large multi-processor
.quadrupled the processing c
between R&D elements of NSA and NRL had been weakened by migration of
NSA's rocessing brain trust to|

and NRL. Superintendent Lorenzen could o longer go directly to DirNSA Gayler
or DepDirNSA Tordella on Program C rhattets.. Geiger's responsihiliy to resolve

differences on technical approach.or direction became maore of a burden than he and .

I 24 anticipated. : N

~8#B)}~— The technical approach issue was finally resolved i favor of doing a small
part of the job very well to begin with, evaluating the capabilities'and limitations,
and then adding capacity over time. The PAPS development was completed in six
months by veterans from NRL (Fred Hellrich, Lee Hammarstrom) and HRB (Gene

- DeMark, Dick Wales, Bob Daniels, Mike Keebaugh, Bill Bickham, Earl Lybarger, Joe
Riale). PAPS was deployedFin September for installation and initial -

checkout by a four-man team from HRB, headed by Dick Wales. While the -

installation was in progress,i and Bob Geiger agreed that
NRL would provide logistics support for the SEL 86 systems at HRB and

NSA. In mid-October segan discussing with Lee Hammarstrom the :
turnover of responsibilities from NRL to the SPO. - :

—SECREE- ' Handlé Via BYEMAN —
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apacity of the SEL 86." Lines of technical communication .

Matters weré not helped at all by PM-16's role as'a management buffer between NSA

and that a follow-on PAPS software maintenance contract wotild be administered by. :
the ground systems division, headed by Ffmm- ‘

~———

—




- briefed by the Siss Zulu project officer, Lt(jg)
_ the site technical representative, George Price from NRL. The DNRO personally

~ which the DNRO's party had just visit

- compiled an assessment, of component uncertainties affecting measurements of
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=58}~ On Tuesday, 14 November 1972, DNRO John McLucas visited
while touring facilities in Burope. His party included Superintendent Howard
Lorenzen (NRL), RAdm Chet Phillips CNSG), BGen Dave Bradburn (DirSAFSS),
Capt Bob Geiger (DitPrgmC SA W-8), (NSA's .
commander of MGS and several others. .The.visitors were

Bryant Fred Booth, who was assisted by

operated PAPS, expressed amazeient at its flexibility and ease of manual operation,
and used it after the end of a Mission
' In its automatic -
on-line the following July, PAPS

| =SBy During ensuing discussion arid tour of the operations-spaces, CNSG ~

Phillips asked DNRO McLucas to support a follow-on system with enough satellites
to providé coverage (a key factor in RAdm Cook's origin o
proposal). He cited the personrel inanagement problems of mamtammi staffing,

morale, and experience at JlllPOPPY sites with long periods of
With only operational SN for example, was busy for a

resumed .
their revisits

had to be integrated with the command watch structure, which was geared to 24-

hour operations and took into account other military requisites, including security, .

military and professional training, administrative and personnel support, chain of
command, and command functions. The DNRO referred this matter to Bradbumn
and Geiger for follow-up action.. The visitors took nofe that the entire aperation

 (satellite commanding, colfection, analysis, processing, reporting) was carried out by . =
+ watch-standing sailors, costing NSG ' i .

an average of per man year. This : -
disclosure of the average cost of

contrasted sharply witt
year for contracted personnel at th

SALT

uested NRO participation and "

strategic arms limitations and subsequently
assistance in assessing signal power-heasuring
Nov 72). DNRO McLucas tasked DirSAFSS Bra burn to handle th
request, and Bradburh turhed to [N for technical support.

-SEGREF— , . Handle Via BYEMAN--

each day. '

On-line production was then idle for [N

The Siss Zulu watch structure = -

5BF - After a Strategic Arms Limitation Treaty (SALT I) was concluded between
the U.S. and U.SSR. in May 1977, the USIB formed a steering group on monitoring
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B or NRO'§ op_grationél Satélliteé that performed ELINT "

missions. -

—~5/8)— . An NRO

—37B)y— Col John E. Kulpa, Jr. USAF of thé NRO staff ‘eotivéried a group of expert

- engineering personnel. to'validate the draft study (Power Measuring Capabilities) .
-and fill ifv gaps ‘Re ir Reid Mayo supported John -

Kulpa, as did Mayo updated the assessment of POPPY to reflect .. -

improvements in : formulation, in terms of - - -

compénent uncertainties an '

understated capabilities

Operations . - .

~64B)}— Productivity from POPPY h:Fafter the initial
operating capability (IOC) for Missiol - Validation of the ocean surveillance
requirement and augmentation did not detract from and perhaps intensified: other
national intelligence objectives. ‘Cortipeting against other tasking priorities specified
for RF collection and for signal processiig, each in accordance with USIB mission
idance, at-its peak in POPPY's prodyction against Soviet :
hips averaged something over




i -

. family. "On a 30-day temporary.d

————— L — St [y [ 2T

. . September 1974 was first to locate and report the new

=—{S7B)y— In ' after nearly six years'of commur dlalo fue on
viability of NSGA a decision was reached to
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1973 by an NSG team led by Lt Jim two radars were added to the

- successfully tackled the
- Red Fraser, also fro

' -(G+B)- ~ VAdm Frederick Harlfinger,A director of Navy command support programs
(Op-094), received a glowing assessment of the results of the POFPY au tation

program from CNSG Chet Phillips. PAPS II had been operational a
over a month and now provided the capability to automaticall

intercept. Due to improvements in the
were reaching Navy users with an average
from message date time group.” The longest delays were now due to

or oyment in'a few more months. The next objective was to automate - | ]
ﬂm}&s a result of continued coordination with the NRO SOC, ocean .~ *
surveillance tasking was| t specifically provided for in_

SORS mission guidance, which provi . .
without detracting from the other missions of the system” (23 Aug 73). oo

located and measured the

The National SIGINT Operations Center (NSOC), headed b
positively assessed the utility of the cutrent POPPY intercépts compared to

 other SIGINT systems. The director of Program €, Capt Robert T. Darcy, tasked the
TOG to conduct a POPRY cotitinuation study. - The TOG chairman, LCdr Ron Potts of ~"

the

forthed: a working group, whith met between monthly TOG

sustained |

Cole, NSG; A; the Program C staff; CW(?
I NSOC. Using Byeman communication chanmnels, LCdr Jim Morgan of -
NSG G54 consulted with Siss Zulu project officers at the POPPY sites and with Lt Bob
Lentz 2 NSCARRR Hecomevnduion of e conmimpsios working
group wesedor . . - v DRIIR =
* Teritiinate POPPY opetatiors at
including opétations, maintenarice, cominunications, a trairing
and a softwdre sipport group. ' e

"for good Ocean Surveillance coverage . .

meetings, {0 deterininie the leved at which POPPY éperatiors could and shmttld_'-bgf: .
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| ystem to the new [IlMcs
c.a AR
.- = Provide PAPS software tobe used with -
- I processing equipment. T S
» Atter Porey 10C I teiminate Sperationis ot [l o
transfer equipment to the NRL (for use of components in orfor

. T‘eri:ninate,~operati6ns 'at‘:— and fransfer

équipment to the NRL, . . . . R
* Work manning with Siss Zulu personnel and NavPers,
DirPrgmC Bob Darcy approved the recommendations, which were fully = .-~ -
implemented. bi NRL, NSG, and HRB by the spring of 1976 within a.tota] POPPY

| budiet'of for that fiscal yeay. With closure of and
SABy—

next year's budget was reduced 1ol .

\, the POPPY proiact ended in 1977

. the acting DNRO, -
Charles Cook, directed phase-out of POPPY operations by the end of the fiscal year (1
Aug 77). The next day, DirPrgmC RAdm Graver M. Yowel} directed cessation of,; -".
POPPY apetations. DNRQ Hans Mark terminated the Poppy project and wrote the RO
epitaphy T e
P ph?thé tesznination of the POPPY Program effective 30 Sep 77 aloses alongand oL
‘ distinguished chapter in the history of averhead reconnaissance, a chapter that began .
under Navy auspices even before thé NRO was established.’ (30 Sep mo

. g1 NRU ¢oritinued 16 perfori power management functions atits
%‘facﬂity, to sustain Missio operational capability. -
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Chapter 14 References

13Jan71

19 Feb 71

19 Apr7i

6 May 71

: . i4lm?1

.5Nov71‘-

1 Feb 72

 WFeb72

23Mar 72

12Apr72

28Nov.7.2. .

'DNRO (TS/
- Feb 72, Cite

NSA (TS/B - cddeword) Memonndum for Nsc:c, NSA- mmcus-n o

. Subj- Revided SOI List for Local Location Processing.
‘Ref;. BYE-1471-70, SORS 10/96/21, 17 November 1970 .

. ,..‘\.

© ‘BYE-1457.70, SORS 10/47/24, 27 August 170~ °

. NRL(U)Nobce5400 ' * . E |
‘Subj: Laboratory Organizational Changes _ o

DirPrgmC (/B) message for DirNRL, 191645Z Apr 71, Gte-s-on '
Subj: [Retransmittal of DNRO request for delmled-déu‘gn and bneﬁng]

- Ref:. DI\ROn\essageforDirPrng,CiteOSW o ‘ . S
: Derrng TS/ B/TK/C codeword) memonndum for DNRO, m—rﬁm BYE 5288/ 71,

cy5ofé

‘ Sub;: POPPY Growth; capabilities vs fundmg

Enck (1) POPPY Growtlr '

(2) Chief, NSA W (TS/B/TK/C- codeword)memonndum for DirPrgmC
(3) Mission Costs per Collection Y _

(4)NRO Costs/Emitter Location

DIA/NRO (TS/B/TK/C - codeward) study
Subj EOB Satisfaction by Satellite Coliection

DirPrgmC (/B - codeword) meﬁforNRL, 1415502 Jun71, Cme-wp-n

Subj: Alternatives for

. NRO/NSA/CIA/USN (TS/B- - codeword) Management Agxeemmt for ﬂ'le POPPY System,

BYE 13192-71 .
Atch: Speaﬁc Respmsiblhhes in Support of the POPPY System

President Nixon (TS/B/C) memorandum for SecState, SecTreasury, SecDef, Attomey

-General, DCY, Dir S&T, ChjCS, ChPFIAB, ChAEC; copies to DirOMB and assistant to -
- the President for national security affairs

Subj: - Orgamzahon and Management of the U.S, Foreign Intelhgence Commumty

V Danrng/NSA (S/ B- codeword) Memorandum of Understandmg for Softwm

Development -
Sub] [SEL 86 PAPS Development]

Heword)messagefor DirPrng, xnfo DerrgmA and Dn-NSA.2922062
(RetransnuttedasDNROmessageforD:r C,infoDwC[ARecmmzssancePrognms

* DirPrgmA, DirPrgmD and DirNSA, 031504ZMar72.C1te0263)

Subj: Ocean Susveillance System

. Ref: Q\IO/DNRO Meeting of 19 Febmry 1972

NRL (TS/TK) Technical Description of Mission [} TK-206000-72

CNSG (TS/B - codeword) letter to distribution, NSG/GS4/m]h, BYE-52,383-72
Subr POPPY Project Operations Seminar - 1972

Encl: (1) POPPY Operations Seminar Report .

@ POPPY Operations Seminar Critique Sheet

USfB Steering Group en Monitoring Strategic Arms Lumtahons TS/ B/TK/C -codeword) -
memorandum for DNRO, SA/SALT -79/72, BYE 112255/72
Sub): Request for NRO Assxstance in Assessing US Intelligence Collechon Cnpab:hhes

i .- . ) H dl ’ )
TORGREE. SRS
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4 Dec72 -

- 23 Aug73
"1Aug77

0507

ABM Radars

‘ColJohn E. Kulpa, Jr. (TS/ B) mternal memorandum for BGen Bradburn .
_Subr Capability of- 0verhead ELINT Systems t

. CNSG (S/B- codeword) memomndum for Dnector.

NSG/ G54/milh, BYE-38416/73 -

. Subj; POPPY Ocean Surveillance

DNRO (S/ B- codeword) message for Dxrector,
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v

SR Appendlx A LAUNCH HISTORY |
'GRABI ’EL.INT SolRad 1 . .20m,4zn; 6/22/600554z 1330x565nm |3mo

Cape Canaveral |66.7°
Thor Able Star 101.6min

T L

ELINT [Solfad 2 . |20in 40 11/30/60,1950Z |Failure - [0
L : R Cape Caraveral .

Thor Able Stay -

6/29/61,0423Z |475x540nm [14mo
Cape Canaveral |66.8°
Thor Able Star |103.8 min

GRAB2 [ELINT JSolRad 3 [0 #0055

1/24/62,0930Z- |Failure . 0 -
Cape Canaveral
Thor Able Star

- |GRAB  [ELINT [SolRad 4A {20in, 551

4/26/62,1049Z . |Failure - ° {0
Point Arguello N
Blue Scout
12/13/62, 0407Z }124 x 1500 nm
Vandenberg AFB|70.3°  _
Thor AgenaD - [116 min

.F;RAB ELINT [SolRad 4B . [20in,55Db

PL120 ~  [20in 55D
PL12L . 20in,551b

POPPY 1

6/15/63,1429Z. '|95x495nm
Vandenberg AFB |69.9°
Thor AgenaD- |94 min

PL110/SolRad 6 |24in,85 b
PL112 . |Win,601b
PL 130/Dosimeter {24 in, 85 Ib

2in, 89 b 1/11/64,2007Z  |490 x506
20in,651b Vandenberg AFB |69.9°
20in, 84 1b TAT AgenaD 103.4 min

PL 124/SolRad 7A

3/9/65,1830Z  [490 x 506 nmn
Vandenberg AFB |7p.1°
ThorAgenaD  103.6 min

24in,103 b
24in, 106 1b
Ain 1221b
24in,1291b

. —SECRET- . HandleVia
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Ain, 1091 5/31/67 ‘ Smx5Mnm
27in, 1821b Vandenberg AFB |70
27in,1621b Thor Agena D 103.3mm

127in,222 b
.491x596nm
70.0,"'
1035 min

12/14/71, 12137 |530 % 5480 run
Vandenberg AFB |70.0°
'l'lprad AgenaD [1049min

.

POPPY7

- o » - -
- . !
- . . ..
- +
’ wap® 4
- - N -
- .
-
: .
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Appendix B, - FUNDING -

orm

FY Misins  Nawg! CCP2°  NRPPrgmC? Othe Total .

1958
1959 . o 295
1960 GRAB1 _ " 465
1961 Failure& GRAB2 3,025
1962 2 Failures
1963
. 1964
1965
1966

1968
1969
1970
1971

1973
1974
1975
1976

Tol BN = B .
1Free ride with Navy Transit on first three launches.

. .2CCP funding for NSA and sites' operation and maintenance was distributed in the budgets of NSA,
- NSG, ASA, and AFSS. It is unlikely that portions allocable to GRAB and POPPY can be determined

since (a) sites were elements of SIGINT stations with multiple missions and (b) NSA's NTPC, COSA-5,
and successors (C-1, K-4/SP, W-Group) analyzed and processed data from all ELINT and TELINT
systems. o ) . _ .
3Program A funded Air Force launch vehicle procurement, integration, and launch operations, starting
with FY63. Estimates of i per launch do not take into account that some of these were shared with
other satellites. - A - ' _ S
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A-Group
ABM
ACNO

. ACOS

ACsl
A/DDS
AD/SI

AEDO
. AES
. AFB

AFSCF
AFSS -

. ARPA
ASA

BT™M
BuAer
BuOrd
BuShips
BuWeps

" C1

C-14
C-15
ccp

CETER

CNIC
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© AppendixD. ~ ACRONYMS AND ABBREVIATIONS

(NSA group targeted on) EurCom and Warsaw Pact

: Ann-Balhst:c Missile

Assistant Chief of Naval Operatnons
(Air Force) Assxstant Chief of Staff

, (Army) Assistant Chief of Staff for Intelligence

.(CIA) Assistant Director, Scientific Intelhgence ' o - .

(POPPY) Analog/Digital Data System

(Naval) Aeronautical Engmeenng Duty Officér ) T L
Anti-Earth Satellite ' . ‘ S ' )
Air Force Base , —_—

Air Force Satellite Control Facxhty o a L . e

" Air Force Secunty Service -

(DoD) Advanced Research Projects Agency
Amy Security Asency

Buffered Tape Memory - .

‘Bureau of Aeronautics

£

E : el R : L
T —SPEREP—  Handle Via BYEM

Bureau of Ordnance ‘ '

Bureau of Ships _ ‘ - L -
Bureau of Naval Weapons o
Confidential -

Computer Aided Manual System

- (NSA) Office of Coﬂéchon and Sngnal Analysxs

- (NSA) Special Projects Division
(NSA) Advanced Signals Analysn Divisfon”

_ Consolidated Cryptologic Program

Control Data Corporation .
(USIB COMOR) Cost-Effectiveness Task Force

Central Intelligence Agency

Commander, Naval Intelligence Command
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“ CNM Chief of Naval Material
- CNO Chief of Naval Operations
"CNR ' Chief of Naval Research
CNSG - Commander, Naval Security Group Com.n‘tand
Cco CommndmgOfﬁeex ‘ .

. COMINT - Comshunications lnhelhgence 4
COMIREX (USIB) Committee on Imagery Requirements and Exploitation.
COMOR (USIB) Committee on Overhead Reconnaxssame L
.COMSEC  Communication Security ' o

' COSA  (NSA office of) Collection and Signal Analysns o S
COSA-5 - (NSA) Advanced Signals Analysis Division = . ' o . .
CSS . . Central Security Service R . R '
CwW * Continuous Wave
DCI Director of Central Intelligence S o o
DCNO Deputy Chief of Naval Operations . , . R
DCS (Air Force) Deputy Chief of Staff .~ S
DDCI . Deputy Director of Central Intelligence : o
DD/P- '(CIA) Deputy Director, Plans -

DDR&E - Director of Defense Research and Engmeermg o _ .-"
DEFSMAC Defense Space, Missile, and Astronautics Center - S

DF Direction Finding . . + 0
DIA Dehnselnﬁ ﬁ - L :
DNI - Director of Naval Intelligence .
" DoD Department of Defense
DoDD - Department of Defense Directive : . '
" DoN Department of the Navy
DsB Defense Science Board
- DSP - Defense Support Program
DIG " Date-Time-Group -
ECM- " Electronic Countermeasures
. EDL (Sylvania Electronics Systems) Electmmagnehc Development Laboratory
EE&C Engmeermg Evaluation and Calibration -

ELCOM  (USIB) ELINT Committee S .
ELINT Electronics Intelligence: : . o T

ELO ELINT Operational Report

ELT . BLINT Technical Report - . o
EOB (DIA)Electronic Order of Battle =~ . . - =
ERP Effective Radiated Power ‘ ' . .

EW Electronic Warfare ’ 7 L.
ExCom (NRO)ExecunveComnuttee o L.
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: (Navy) Executive Tachcal Operahng Group
", Fleet Ocean Surveillance Informahon Facility

For Official Use Only

. Field of View

(NSG) Special Gperations Branch
(NSG) Special Operations Division

‘GHz

MIPR

Gigahertz

Galactic RAdiation Background, or Galactic Radxahon and Baquround
Galactic Radiation’ Experiment Background, or Gahchc Radiation Energy Balanoe

High Frequency

High Frequency Directian Fmdmg

Haller, Raymond, ind Brown; HRB-Smger Corporahon -

Intercontinéntal Ballistic stsxle
Initial Operating Capability
Intermediate Range Ballistic Missile
International Telephone & Telegraph
Joint Chiefs of Staff = .

Junior Officer : ‘

Joint Strategic Target Planriing Staff (Offutt AFB)
(NSA) Office of Special Pro;ects ’

. KHz Kilohettz -
LDO ‘Limited Duty Officer .
LIMDIS  Limited Distribution -

Military Interdepartmental Purchase Request

s .

.+ . MHz Megahertz -
‘MOU - Memorandum of Understandmg
MPRO Machine Processing '
" NASA 'National Aeronautics and Space Admimstnlaon
NavAir  Naval Air Systems Command - e
NavFac . .Naval Facilities Engineering Cotmmnd Voo,
NavSpaSur Naval Space Suryeillance
NFOIO Navy Field Operational Intelligence Ofﬁce (Fort Meade, Marylandl
" NIC. ~ Naval Intelligerice Command
. NIPSSA  Naval Intelligence Processing System Support Activity °
NMFPA . Naval Missile Facility Point Argyello. (later VAFB South)
NOSIC National Ocean Surveillance Informatxon Center (Suitland, Maryland)

Hmdle‘Via B
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NPIC
-NRL
NRO
NRP

'NSA
NsciD

_NSG -
NSGA
NSOC
o&M
ONI
ONR
OSsD -
0SsO

PAPS
PDE
PM-16

PPS .
PRF
PRI
PROD
PSAC
R&D
R&E
RAND
RDT&E
‘RF"
RTG.

s ,
S-band
SAC .
SAFMS
SAFSP.

SAFSS

SAFSS-7.
SAFUS -

SAM' .
SAMSO
SEL. -

" Office of Special Operations, Office of the Secretary of Defense

'Research And De'velopment. . el

' 1550-3900 MHz S Lo :

_ UnderSecretaryofﬂteAeroroe
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(I;laval Photogmphxc Interpretauon Cenfet, National ..l?l_\oto'gf-a'phié Interéret.ation - ‘ ]- . :
enter R i . ] }
Naval Research Laboratory ' S s - - ]
National Reconnaissance Office .
National Reconnaissance Program
National Security Agency ' ]
Natxonal Secunty Council Intelhge,nce Du'ectxve ‘ _ Lo
Naval Security Group o R e
Naval Security Group Activity . . . ' '
National SIGINT Opetations Center T . A S :
Operation and Maintéhance © =~ -~ ..  out . 0 . S I

. Office of Naval Intelligence =~ . ' o ST I

Office of Naval Research - . S SR .
Office of the Secretary of Defenise’ © ™ - - C . : ,

Program Automated Processmg System . -: :

" Priority (or Penshable) Data Extractor - -~ . - T " : "h.

(Naval Material Commmd)NavySpacePro;ectOfﬁce L S T ’ o
Pacific Mlssxle Range ) e - o

- Pulse Repehhon Frequency
"Pulse Recurrence Interval

(NSA office of) Production S o T -

" President's Science Advxsory Comnuttee - Coe : ) o ‘ B E

Research and Development
Research and Engineering -

- ——

Research, Development, Test and Evaluahon - : , .
(SAC 544th) Reconnaxssanoe Techmcal Group. . T ' : o ' T

- on

(Air Force) Strategic Air Commmd . o .
Office of Missiles and Space, Offict of the Secretn.ry of the Air For¢e ~ .

. Office of Special Projects, OfﬁceoftheSecretaryoftheAmForoé D

el L P I

Office of Space Systems, Office of the Secretary of th: Anr Force = - B -
SAFSS Engifeering Dirsetorate - -~ - R, ' S

Surface to Air Missile -+
(Air Force) Space and Missnle's’ysteuﬁ Orgﬁ&ahon . - _
SystemsEngmeennglaboraﬁory : AR - EERE .

s .
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SIGINT  Signals Intelligence
SIOP - - Single Integrated Operahons Plan
SOC: (NRO) Satellite Operations Center
SOI (NSA) Signal of Interest
SORS - (USIB/NFIB SIGINT Committee) SIGINT Overhead Recomanssanoe Subcomnuttee
SOsus (Navy) Sound Surveillance System
SPASUR  Space Surveillance
SPO System Project Office
SPR . Seconds Per Revalution

"SR - SolRad, Solar Radiation

. STIC (Navy) Scientific and Technical Intelhgence Center

TID = - (NRL) Technical Information Division °

" TIROS- " Television and InfraRed Observahon Satelhte
TK - Talent Keyhole
TOG | (Program C) Techniical Operahons Group

TS Top Secret _ _ .
us. United States.. .
USAF - United States Air Force _ - , _

“USIB ~  United States Intell.igence Board - . . o '
USN ' United States Navy . ' co Y )

USSR Union of Soviet Socialist Republms
VCNO Vice Chief of Naval Operations

VHF . Very High Frequency

VLF Very Low Préquency

VP ~ (Navy) Long Range Patrol Squadron
VQ ° °  (Navy) Early Warning Squadron

WS Wea, ﬁ System.
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} . : ; -Appendix E. INDEX OF NAMES
B (U) . This index is limited.to unclassified names directly associated with
: Tattletale/Canes/GRAB and successor projects and to selected page references that
identify the entry or its relationship to these projects. o S .
. AFCIN,7,19 | o |
- ."APSCPR, 91,163,198 — . ’ - :
AFSS, 11, 40, 93. ' . _ -
] Ainsworth, Donald H,,59 . ; o
' - Allen, Lew, Jr,, 163,165 = }
i _m‘g i v R ., ‘e
. Applied Physics Labogatory, 22, 24, 34, 141 - C . P
- Army Signal Corps, 10, 16, 43, 50 el - oo
) Amold, Jacksan D, 200 o _ - e
' . Amold, James M., 160, 174, 215, 219 ' o )
ARPA, 3, 10, 19, 20, 22, 23, 26-31, 34, 40, 43, 45, 49, i
- ASA, 11,93 , : : K
Ashbacher, Raymond W., 99, 101 g ’
Aurand, Evan P., 31, 153, 154, 164, 207 .
Bachman, Mel, 165
Bantz, Fred A, 22. -
" Barker, Edward L., 152, 168, 174
- Beal, Robert T., 102, 111, 13
~ -Bendix, 170 .
" Bennett, Bradiey F., 99 .
Bennett, Donald V., 189, 191
Berg, Russell A., 132, 135, 166
Berg, Winfred E., 25,29
Berman, Alan, 146, 164, 201, 205, 206
Bertholf, Charles M,, 11, 20 '
Betts, Austin W., 43
Bickham, William W. Jr., 153, 216
Bissell, Richard M., Jr., 27, 73, 83
. Blake, Gordon A., 84, 95
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