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to measure the interstage times, and later they would also have fireball cameras.
Sampling support would be provided by the B-57s now assigned to Air Weather Service.
The shots could be located either at Eniwetok atoll or over the open ocean near
Johnston Island or Hawaii. :

On October 7, 1961, Betts told the Laboratories to be ready to com_‘luct three
airdrop tests by December 1, and a mad scramble began in.tl.lc_ Laboratories and at
AFSWP. The plans group of AFSWP sent McCorkle (AFSWC) an initial copccm on October

The ground rules are that the series would be of relatively short durstion with deployment to Hawaii within 10
days after authorisation. The concept of operations is for four war-reserve weapons to be dropped from a B.52

_ aireraft under the control of AFSWP with the detonations to be aver the open sess approximately 350 nautical
miles southeast of Hilo. Three days of practice missions will precede the first drop which will be done by an
airborne Task Force consisting of a drop aircraft, airborne diagnostic instrumentation, photo, command and
control, weather reconnaissance, and air-ses rescue aircraft. The Task Group Headquarters will be at Hickam,
with all sircraft staged out of the Hawaiian ares. Thecommand and controlorAOC nircryft will bean RC-121 and
a possibility for the diagnostic sircraft is sn instrumaented C-130 from AFCRL.

Also mentioned was the possibility of getting C-130s from the Air Photographic and
Charting Service. By October 9 Sandia had modified two Mark 39 drop cases and was
ready to drop the units from a B-47 at the Tonopah test range. However, on that same
- day, a meeting at Sandia between AEC and Air Force personnel recommended a B-52
instead, so the drop, which had by then been rescheduled for October 10, was can-
celed. On October 13 Headquarters Air Force directed Tactical Air Command (TAC) to
deliver two C-130 aircraft to Kirtland not later than October 17 and 25. Air crews
would be provided by AFSWP. Headquarters also directed Air Defense Command (ADC) to /F? <
provide RB-57D aircraft for the air sampling mission and arrange that they arrive at !
Kirtland not later than October 17. The samplers would be maintained and operated by
the Air Weather Service. AFSWC was directed to assist .in the aircraft modifications 3
and was designated as the Air Force point of contact and control for this program. wJ N
Within the Laboratories, arrangements were quickly made for LASL to be responsible” _
for one diagnostic aircraft and Livermore the other. EG&G were to arrange for -~ i,
fireball cameras and timing gear as soon as possible and the Laboratories took L)
responsibility for time-interval and other instrumentatipn. AFSWC took on the job of — g
~ preparing appropriate DME gear. The equipment initially instalied in"the°430s was =< .
whatever the Laboratories could find in-house, and some of it was primitive. ' AN L]

By mid-October Livermore had decided that they could be ready to drop a Has I— VA
carly as November 15, but equipment had to be installed in the 130s. Although it had T ~ h
been estimated that the installation would take several months, by October 28 it was ) ~
intended to have the 130s completed by October 31, allowing an initial airborne —\O¢
diagnostic capability to be ready by early November. 1961.

The rest of the DOD also began to prepare for atmospheric testing in September.
In addition to the September 19 letter transmitted through Seaborg to the NSC (men-
tioning the possible need for atmospheric testing), as noted before, DASA, on Septem-
ber 20, apparently in redction to a September 12 memo from Harold Brown, authorized
funds to address different types of mecasurements that might be made with high-
altitude tests, including ionization caused by high-altitude detonation of nuclear
weapons. .

In spite of the feelings that politics would preclude its use, the Eniwetok
Proving Ground was not forgotten. At a meeting of AEC, Laboratory, and H&N repre-
. sentatives on September 20 LASL described a quick two-month airdrop operation
including ground-based measurements of yield and time interval, and Livermore
described its tests, which were to be done from barges. H&N pointed out that (a) the



328 RETURN TO TESTING

EPG base camp buildings would need electrical work, but were otherwise in good
condition, (b) there were five cargo barges at Eniwetok which could be used as shot
barges, and (c¢) they could obtain sufficient manpower quickly, but the necessary
supplies of equipment and material would be a serious problem. Sandia suggested the
possible use of balloons for the LASL and Livermore shots.

Bikini, however, would be a more secrious problem because essentially all equip-
ment and material had been removed to Kwajalein to support the Nike-Zeus program.
The general conclusion seemed to be that a quick operation of a few shots could be
done in two or three months, but that a better operation would require six to nine
months preparation. This conclusion was confirmed at the Planning Board meeting on
September 27, 1961. Subsequently, Sandia prepared a detailed proposal for balloon
shots at Eniwetok using aerodymamic balloons (they had not finished the testing of
these during the moratorium). The time required to prepare for balloon shots on both
atolls was estimated to be six to eight months.

More Political Considerations

James Carr, Acting Secretary of the Interior, in a letter to Chairman Seaborg on
November 3, strongly recommended against any further testing of atomic devices in the
Trust Territory. _ ’

Kennedy kept trying to avoid atmospheric testing. On September 3 he and
British Prime Minister Macmillan jointly proposed to Khrushchev a ban on atmospheric
~ testing, to include monitoring by national means. On September 9 Khrushchev refused
the proposal, calling it a "dishonest deal® since the US. had been preparing for
underground testing and knew how to do it. On September 19 Seaborg recommended to
the President that the EPG be brought to a three months readiness posture and that a
scaborne operation be comsidered. On September 25 the President, in an address to
the U.N. General Assembly, said, among other things, "a nuclear disaster, spread by
wind and water and fear, could well engulf the great and the small, the rich and the
poor, the committed and the uncommitted alike. Mankind must put an end to war or war
will put an end to mankind. Let us call a truce to terror." He called for disarma-
ment, stating that the logical place to begin was a test ban treaty.

By the end of September 1961 awareness of the need for atmospheric testing was
growing. September had been a period of recovery from shock and early moves toward
preparation for underground testing, but October saw accelerated preparations for
atmospheric testing. Schlesinger has noted:*

The urgencies of security, however, remained at war with the dreams of disarmament. Kennedy had felt that the
Soviet atmospheric tasts Jaft him no choice but to authorise underground testing of our own. Now, as one
explosion in the skies above Siberia followed another through the autumn, it became increasingly difficult to
hold the line at underground tests. The Joint Chiefs of Staff, in particular, wanted to resume American tests in
the atmosphere as speedily as possible. Early in October, they forwarded a paper calling for atmospheric testing
in November. The JCS paper was below their usual level in logic and literacy. When we met to consider it at the
StateDepartment, Secretary McNamara, who had obrviously not examined it with care before the meeting, quickly
perceived its imperfections and abandoned it as a basis for argumnent. One defense official made an impassioned
case for the resumption of atmosphaeric testing in order to prevent the world from believing that the Communists
were gaining so commanding s lead that thers wasno point in resisting them further. But McGeorge Bundy replied
that he was againat tests for the sake of ﬁcychololiul warfare and insisted on the principle that we never test

*A. Schlesingsr, 4 Thousand Days, page 486.
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in the atmosphere unless required by military necessity to do 80. Then McNamara made it clear that & serious
casefor resumption existed in terms of military security, and the meeting ended with the n.commtndstion that the
United States take an early occasion to reserve its fresdom to test above ground.

Gerry Johnson was quick to support Everready, and in the process triggered off a
move that was to have major consequences in the operation. On October 2, after
. having talked to Kenner Hertford of ALOO and General Donnelly of Ficld. Command:DASA.

Johnson told Seaborg that he liked the Everready concept. The subject was discussed
at the MLC meeting the next day, with both Betts and General Boqth o'f DASA present.
In discussing possible sites, Booth mentioned that DASA was looking into the possible
use of Christmas Island, and H&N was Jooking at Eniwetok revival. Johnson pressed
for identification of an alternative to the EPG because of his strong fecling that
U.N. political pressures would make its use untenable. On October 10 Commander
Holkum of DDR&E briefed Johnson about Christmas Island. Johnson apparently discussed
the possibility with Betts in the next day or two and with Hertford, since Hertford
later commented to Betts that if the Everready plan were accepted, it could also be
adapted for operations from Christmas Island. On October 13 Booth sent Johnson a
lengthy report on operational logistics on Christmas Island which had been prepared
in 1959 by the Pacific Missile Range. Along with the report, Booth wrote:

It sppcin that the adaptation of Christmas Island as a U.S. nuclear test site is both operationally and logical-
ly feasible. Christmas Island affords sufficient advantages to make it attractive as a base for sampling opera-
tions, balloon shots, and offshore detonations with onshore instrumentation. -

He also stated his view that the selection of Christmas Isiand as a nuclear test site
was second to Eniwetok, with which he was more familiar, and suggested that a survey
of Christmas Island be conducted immediately. Later that same day DMA and DASA
staffs decided to survey Christmas Island and suggested that the survey party include
representatives from the DOD, the AEC, and the United Kingdom. The relative merits
of the different facilities would be made after completion of the survey. Should use
of the Christmas Island facilities be desirable, the DOD, AEC, and Department of
State would jointly decide (a) how to approach the United Kingdom, (b) the desired
U.K. participation in the tests, and (c) what information from the tests would be
~ made available to the UK.

The subject of test location arose again at the October 17, 1961, meeting of the <
- QW
site' and added: "Since it is a British would reguiré the cooperation of :

Commission during Bradbury's discussion of the neced for prompt resumption of atmos-
pheric testing. He commented that Christmas Island might be another possible test

the United Kined

ctober sent to Gerry Johnson a list of suggested personnel to
conduct the upcoming survey visit to Christmas Island. The list consisted of eleven
military officers from the three services, including one doctor. The subject came up
again in the Commission meeting on October 19, which was attended by the members of
the MLC. In discussing the possible operations, Johnson explained to the Commission
‘that Christmas Island had better weather conditions than Eniwetok and a larger,
fairly level, land mass. He noted that Christmas Island was apparently disputed
territory between the US. and UK, but also commented that the US. had a big
investment at Eniwetok. ' '
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The DMA apparently did not agree with DASA’s suggcsted personnel to visit
Christmas 1sland, and by October 20 Anderson of DMA was organizing 2 reconnaissance
party which included representatives of LASL, LRL, Sandia, and the ALOO OFO. The
field system promptly began to scurry for information on Christmas Island in order to

{N&hhalc Doder”
5 0S¢ 554 (B0)
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The investigation became more urgent on October 29 when Dean Rusk, Secretary of
State, informed Seaborg of his view that we should avoid using a site in the Trust
Territory for any atmospheric tests and, hence, recommended strongly against the use
of Eniwetok and Bikini. On November 1 Reeves told Betts the results of the test
organizations’ outlook on the use of Christmas, namely, -

On the basis of a permanent long-range test facility, it would appear that Christmas Ialand, from the standpoint
of weather conditions, fallout problems, and international objections to testing activities, would have distinct
advantages over Eniwetok. In the long run, any immediate savings that might sccrue by use of existing support
and scientific facilities on Eniwetok would be far cutweighed by operational advantages of Christmas Island. It
also appears that should Christmas Island prove unscceptable for high-altitude testing, a separate facility for
this activity could be established at Johnston Island, and the increased cost and disadvantage of opsrating two
sites would still be more than offset by the disadvantages of the combined facilities of Eniwetok/Bikini. This
recommendation is based on one premise: that we are given complete operstional control of Christmas Isiand--we
doubt that joint operational control of Christmas Island would be acceptable. '

Betts concurred in this recommendation in a message to Scaborg, and at the same

time requested that a decision be made to conduct Project Everready from Johnston
lsland rather than Eniwetok. )

-
.

‘ ‘ Technical Developments

Early in October DASA called a mid-October meeting to accomplish advanced plan-
ning on high-altitude nuclear weapons effects testing, with the intent of formulating
an overall test plan for blast phenomena and missile response and updating the Willow
high-altitude balloon ecxperiment plan. AFSWC, as a result of a meeting on September
28-29 with various Air Force agencies, presented the Air Force test requircments and
objectives to Systems Command and the Air Staff on October 4 and 5, and to the USAF
Scientific Advisory Board on October 6. On October 6 DASA began a study of flight
safety and area impact safety problems for the Polaris and Atlas systems tests. On
October 18 AFSWC and Sandia were jointly studying nuclear safety in the possible
Atlas operation; Sandia determined that they could obviate the surface-burst problem
by installing a shorting plug. On October 27 SAC bricfed the Air Staff and the

SECRE-
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ntagon on the proposed Atlas system test. On October 30 DASA sent identical lcttcfs
f: tthc8 Chief of rela\?al Operations and the Chicfs of Staff of the Arn'fy and the Air
Force requesting that by November 15 each Service forward to DASA their proposals l,"or
performing full-scale effects tests on the three high-altxtudc tests already desig-
nated (Starfish, Bluegill, and Kingfish), considering both a lead time of 118 to‘24
months and an alternate of 9 to 12 months. DASA would use thesc proposals in making
recommendations to the JCS.
By October 26 a preliminary operational p
operation would be divided .into th '

r Everreadv was available, The

<z

~
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would be scheduled sometime during the period from about
ovember to early February 1962. These detonations would take place in an area
pear ecither Johnston Island or Hilo. For the second phase tests, the weapons diag-
nostics would be a little more claborate, as desired by LRL. The measurements would
include fireball rate of growth, time interval by both electromagnetic and optical
means, radiochémical yield, high-explosive transit time, and bhangmeter yield. . Phase
3 was not particularly well defined, but was the imagined longer-range operation,
which, in a sense, turned out to be Operation Dominic. Phase 1 would be performed
within 7 to 10 days after authorization, whereas Phase 2 would not be ready until
approximately December. The control organization would be an "air task group com-
mand" which, presumably, would be headed by McCorkle, with a Deputy Commander for AEC
matters, presumably Jim Reeves. The air operation would include two B-52 airdrop
aircraft, two RC-121 control aircraft, two C-130s and two C-54s for photo and instru-
mentation coverage, and appropriate B-57-B, -C, and -D aircraft for air sampling.
Weather reconnaissance WB-50s would be needed and C-124s were neceded for materiel
transport. - ' .

During October, in parallel with the concept of testing off Johnston or Hawaii
over the open sea, provisions were also being made for testing at Eniwetok using the
same capability, but having, in addition, ground-based diagnostic equipment.

As a result of the October 9 and 10 letters from Gilpatric and Seaborg, both of
which urged returning to atmospheric testing, the President seemed to have given some

" half-hearted approval to proceed with plans and partial preparation. On October 12
McNamara authorized the JCS to proceed with preparation of plans on an urgent basis.
That word, of course, was immediately transmitted through DASA to the Everready
organization. By October 15 LRL was building multi-aperture optical systems needed
to get time interval data. Sandia was preparing for trial drops of a 39 case con-
taining a dummy hthe first test to be from a B-47 on October 17 and the second
test from a B-52 the following weck. At the same time Livermore was .preparing
ground-based optical equipment for fireball measurements, and the Air Force was .
modifying C-130 and B-52 aircraft.

Initially there was trouble in obtaining sampler aircraft because AFTAC was
using them to monitor the Russian tests, and the Laboratories could not agree on
their needs. LASL requested at least one sample and said that more would be nice,
but. eventually their requests required three or four aircraft. Livermore, however,
started with a request for five or six samplers and ended with as many as seven. At
the same time, the possible desire to test fJlljlcd Livermore fo request a higher-
altitude-capable sampler aircraft because the stablized cloud altitude from the high-
yield test might exceed the ceiling of the B-57-B and -C aircraft. AFSWC's sampler
aircraft problem was also difficult because several planes that might be available
from USAF Systems Command had not been configured for sampling and McCorkle also had
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to maintain a sampler capability for Nevada tests. In addition, trained pilots for
sampling missions were at a premium. While other parts of the system had been
degrading slowly during the moratorium, LASL had stored and maintained all of the.
sampler tanks obtained some years before and was able to use these on Everready and,
for that matter, on Domiric. The aircraft situation improved when Air Force Head-
quarters directed ADC to transfer four B-57-D aircraft to Kirtland for modification
there and directed the Military Air Transport Service (MATS) to transfer seven B-57-C
and two B-57-E aircraft to Kirtland, with modification to be accomplished at Warner-
Robins AFB prior to transfer. Eventually the LASL request was for four B-57-Bs and
two B-57-Ds for high-altitude sampling, and LRL needed two B-57-Bs and five B-57-Ds
for shots over a megaton, but if the D models were not available they would accept a
force of six B-57-Bs. By October 27 thirteen of the B-57s were being modified for
sampling. -8

This period also saw the beginning of an experiment that was to continue through
the Christmas Island operation. On October 16 the medical division of DASA sought
HQ DASA approval to do retinal burn-threshold studies on Everrcady. It was felt that
preparations could be completed in three weeks if C-118s or C-130s could be used.
The experiment would consist of measurements of light flux using appropriate equip-
ment and, in addition, studies of retinal burns in monkeys and rabbits.

On October 23 Air Force HQ agreed to the experiment and directed Systems Command
to furnish eight aircraft to be operated out of Hickam Air Force Base for about cight
days in the period from November 13 to November 21, 1961. The designated aircraft,
in order of preference, were C-118s, C-113s, C-119s or C-54s.

On October 20 Air Force Headquarters asked the Navy for permission to use
Barbers Point for operation of certain aircraft, especially sampler aircraft, because
of problems radioactivity would cause at Hickam. _

By October 21 Livermore was planning to make an early alpha measurement (along
with the other diagnostics) if the airdrops were near Johnston Island. (Note that
the drops had to be within aircraft range of their operating island base.)

- On October 26 Gerry Johnson and Seaborg discussed the neced for qualified, ex-
perienced people to serve as safety advisors to the operational commanders during the
series, and suggested Graves and Batzel as possibilitics, amongst others.  On October
26 Livermore named Bob Goeckermann as the LRL Test Group Director for Everready, but
by the end of October Bradbury was still uncertain about the Everrecady organization
and was not willing to appoint a LASL member of the Everready staff. On October 27
Headquarters Systems Command notified CNO, CSAF, DASA, the major Air Force Commands,
ctc., that General McCorkle of AFSWC had been appointed Air Task Group Commander for
Project Everready. '

The system began to come apart in the last week of October. On October 24 a test
unit identical to the one intended for actual airdrop testing was dropped. at Tonopah
from a B-52 at 45,000 feet. The unit detonated at a position only 3,000 feet below
the aircraft instead of 3,000 feet above the ground. The B-52 suffered no damage. On
October 26 Henderson of Sandia informed Betts that the suggested nuclear drop date
obviously could not be met, and on October 27 AFSWC notified Air Force Systems
Command to the same effect.

Growth of ‘the Task Force

DASA could see the handwriting on the wall: on October 3 they established a
“test coordinating group® within Headquarters DASA to: A
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a. Prepare commgcncy plans for the conduct and support of possible
high-altitude open sea and large-scale overseas tests involving

nuclear weapons.

b. Develop recommendations for the command and control relationships of
nuclear test organizations including consideration of the -early
activities of a "skeleton" joint task force.

c. Define areas of DASA staff responsibility to ensure complete coordi-
nation of staff efforts in this regard.

d. Effect coordination of DASA test planning agtivitics w_ith the mili-
tary services, AEC, and other governmental agencies, as required.

The group chairman was Brigadier General Dougias C. Polhamus, US. Air Force. The -
initial group had 11 members, including Colonel Thomas L. Mann, US. Army Infantry,
who had been the Commander of Joint Task Force 7 when it was dissolved in 1958.

In conjunction with this activity, a test coordinating division was established
under the Deputy Chief for Operations, Colonel Mann. Among other things, this divi-
sion would serve as the central staff agency for coordination with other agencies,
would prepare plans and programs for nuclear weapons tests as directed by the-test
coordinating group, and would serve as secretariat to the test coordinating group.
On October 9 Polhamus directed that the group prepare a recommendation for activation
of a skeleton task force organization.

The October 10 letter from Seaborg to the President on the need for atmosphenc
testing mentioned that a military task force would be required for logistics support.
On October 12 the Chief of DASA, referencing McNamara’s memorandum that had trans-
‘mitted the Presndenual acquiescence to some preparation, advised the director of the
Joint Staff:

For the overseas tests, it is considered necessary that a Joint Task Force be established to develop detailed
operational logistic plans and conduct the operation. Chief, DASA, would supservise the sffects portion througha
technical group in the JTF. It is recommended thas the JCS direct the astablishment of the JTF and designate one
of the Services to provide the Commander thereof. 1 recommend the JTF be initially established, manned, and
operated under control of Chief, DASA. with provision lcncpmto operation under the JCS at the sppropnsu
time to conduct the overseas tests.

On October 24, 1961, implementing an instruction from the Joint Chiefs of Staff
received earlier on that day, Chnef DASA, announced the activation of Joint Task
Force 8.

While awamng the JTF-8 personnel Polhamus continued to plan. At his meeting
on October 25 he discussed plans to have 69 people on board in 30 days, 183 in 90
days, and 228 in 120 days, and pointed out that $1,000,000 had been obtained as
initial funding, with the first year cost estimated to be about $40,000,000. He
noted that General Starbird was expected to be the Commander, with General Lampert as
the alternate. JTF 8 planning would continue under Colonel Mann unti) the Task Force
was functioning. Office space had been requested cither in the Pentagon or at least
nearby. His second weekly planning meeting on October 31, designated a JTF-8 meeting
by Polhamus, included representatives from the Army, Navy, Air Force, and AEC. The
meeting agenda included reviews of all known plans for atmospheric testing, including
Everready, the ASROC, Polaris, and Atlas systems tests, and the proposed high-alti-
tude tests. A Navy representative stated that "The ASROC test is ready to go. Some
ships are presently at sea. The longer this test is held up, the greater the dangers
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of information lcakxng to the public.® The Navy also presented a Polaris system test
plan which included use of the Atlantic Missile Range and impact southwest of Ascen-
sion Island. )
On October 31, 1961, DASA informed the Assistant Secretary of Defense for Public
Affairs that the JCS had ordered DASA not to announce the name, role, or existence of
the task force organization until specifically authorized to do so. However, DASA

.. suggested that appropriate officials of the DOD and AEC request approval from the

President to announce the formation of the organization as soon as possible.

The Pressure to Resume

The pressure on the President to resume atmospheric testing was growing. On
October 7 Seaborg urged Rusk and McNamara to be cautious at the upcoming United
Nations General Assembly. He suggested that the President not agree to any resolu-
tion that would curtail our resolve to resume atmospheric testing and that ‘we not
enter into another uncontrolled moratorium under any circumstances. Secaborg also
pointed out to the President the difficulties in underground testing and said that
atmospheric testing would be a necessary supplement to the current underground pro-
gram if the program neceded to be accelerated. He also stressed that this status
report was not intended to be a recommendation for atmospheric testing at this time.
On October 9 the President received a Gilpatric letter which outlined a possible
atmospheric series, along with appropriate justification, and recommended approval to
prepare for atmospheric and high-altitude tests. The Gilpatric letter pointed out
that: .

Itis fallacious and dangerous to oisr national security to assume that we have resched a favorable plateau in
nuclear weapons development, and that extensive efforts in nuclear testing are no longer required. On the
contrary, from past experience, we know that nuclear testing haa enabled our scientists to make extraordinary
progress, notonly in weapon technology, but in the discovery of previously unknown and unsuspected phenomena. g

9

-

D

9 Cp)(

We believe that similar gains can be made in the future.

As already mentioned, the President apparently gave a little at this point; at least
McNamara authorized DOD planning and some preparation. ) J
But the President still tried to avoid atmosphenc test resumption. On Octoberm

A

ﬁ

13 Arthur Dean challenged the USS.R. to sign an immediate test ban treaty, and —
warned that if the Soviets continued explosions, the U.S. might test in the atmos-
phere. '

At the AEC meeting of October 17 961 the i the —
- U.S.S.R. series to date (some 20 shots, and J
said there is little doubt that the U.S. must establish a testing program (0 meet its oL

requirements, and not act only in response to Soviet-inspired pressures. The Commis-
sioners agreed with this viewpoint and noted that Ambassador Dean had expressed a
similar view. Bradbury urged that the AEC prepare the Eniwetok site and resume —~
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atmospheric testing as soon as the DOD could support an airdrop test program. He @
added, however, that if Eniwetok was not available, there were many other places in .—
the Pacific that could be considered. At the same mecting: oy =
| ' Y §
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. Foster said that he would have preferred doubling the ‘G -

affort in this area of development, but such » stepped-up pace is not possible in view of the level of effort (\_N_) v
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ﬁquind in the current testing program. The Chairman observed that the Commission must keep currently
informed on new developments in fusion weapons research bacause of recent widespread publicity regarding the
development of the neutron bomb. . . . Mr. Foster said it is still difficult to convince the personnel at
Livermore that the U.S. is once again engaged in full-scale testing. He cited the contrast between General
Betts' directives, which stress the urgency of the program, and the Prasident’s public mgounccmnts, which
indicate a strong preference for continued negotiations and morstorium. He said it would be most helpful if the

Commission would clearly inform the University of Californis of the urgeat nature of the situation. /“': /M\

The growing awareness of the magnitude of the Russian program was a l:urthcr pressure R

on the President, and to add insult to injury, on October 17 the Russians announced Q.QQ
their intent to fire a 50-megaton atmospheric detonation. For the next few days there=> \J.\J &
was a continuous exchange between the President and other members of the government E C f'?\'“"
on the effects of such a detonation, possible use of such a weapon, etc. At an_—) VIO

October 19 meeting of the Commission’s General Advisory Committee the evidence became g L\}‘
clearer. Scoville summarized the USS.R. test program, pointing out : < TV ?‘
...thn‘wiotdnicuhadbmnhot,mdqﬁlythhmmmiu.snpoﬂhudbnnmnindofnumbe -g - Q-) X
ey at Nov: mlys, Semipalatinsk, and Kapustin Y ——-@J)‘L
T35
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A little later in the meeting Seaborg commented that:

Both Laboratory Directors fesl that since progress would be extremaly slow in preparing for a sufficient number
of underground shots, the U.S. must test in the atmosphere. Since underground testing does not provide good
diagnostic data quickly, since the Russians have not worried sbout fallout, and since the international
repercussions over the Russians’ tests have been considersbly less than anticipated, the AEC has felt it shoulgd
resume atmospheric testing and has recommended to the President that it be authorised to mike prepardvions (3r .

atmospheric testing anywhers.

J—

The Commission went on to review the entire proposed program presented by the DOD in [
its letter to i October 9. W~
= -

ST

at, ¢ problem of destroying rockets in flight has — ~

been. successfully solved.” On October 27 another small Russian high-altitude test — _~
was noted. ' w
There were other actions that day. The U.N. General Assembly asked thé USSR, &

"to refrain from carrying out their intention to explode in the atmosphere a 50 _—E;
tmegaton bomb." The AEC Chairman sent the President those recommendations from the = s
AEC General Advisory Committee that the Chairman, Mr. Pitzer, had requested be 3 'F
: U
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" communicated to the President without delay.

The Committee advised the Commisaion shat they are of the firm opinion that militarily useful technical informa--
tion can best be obtained by atmospheric testing. Secondly, it would be technically feasible to conduct a useful
atmospheric test before the announced termination of the current Soviet series on October 31, If a decision were
made to resumne such testing within the next few days. The Committee believes that possibie political advantages
of such a test should be evaluated promptly. Third, the Committes is convinced that the AEC could, within a few
days of a Presidential directive, come up with a single waapon having a yield of about 50 or maybe up to 100
mcptom

In his forwarding letter to thc President the AEC Chairman said that the General
Advisory Committee was overly optimistic about the short-time availability of a 50-
megaton device.

Governor Rockefeller of New York also urgcd resumption of atmospheric tcstmg
*To assure the sufficiency of our own weapons in the face of the recent tests, we are
now clearly compelled to conduct our own nuclear tests." The Governor, who was a
potential candlidate for thé Recpublican Presidential nomination in 1964, further
pointeqd out that if the United States fell behind the Soviet Union in nuclear weapons
it would pave the way for Communist conquest of the democratic world. He commented
further, "It is one thing for America to be conscientiously concerned with the views
of ncutralist nations, It would be. quite a different and preposterous thing for
America to start behaving like one." Also, on October 27 Communist China broadcast
an urgent warning against radioactive fallout in its northern provinces and offered o)
health advice on the subject. —

On the 28th Khrushchev announced his intention to go ahcad with the 50-megaton
shot, and complained, "Bourgeois propaganda, as of late, raised a clamor around the D
fact that the Soviet Union has been forced to resume nuclear weapons tests,” adding
that the Soviet motivation in proceeding with the test was not properly understood. —U
' On October 30 Seaborg reviewed for the President the present status of test =

plans, including the proposed military tests. He specifically mentioned the problem ‘_\1 ()
il =" andw \
gave his own suggestions or restraints on the program, endorsed the posi- -— V7

- tion of the Committeec of Principals in their October 11 memorandum to the President, —
and passed on the Commission’s opinion that the national security now required the 3
US. to test in the atmosphere at the earliest appropriate time, minimizing the US. ‘.q
contribution to worldwide fallout. Finally, he stated, "In conclusion, I respect-
fully reaffirm our earlier recommendation that the US. forthwith proceed to full-
scale preparation for atmospheric tests, and that those preparations be pubhcly
acknowledged as recommended by the Principals.”

On that same day, October 30, the USS.R. exploded its 50-megaton bomb. On the .
following day Prime Minister Macmillan declared that the United Kingdom would support
a US. decision to test above ground, saymg, "We cannot risk putting the West in a
position of permanent military inferiority."

There was widespread reaction to the Russian test. The Vatican Radio termed the
blast ‘an “insane decision, morally, politically, socially, economically, and humanely
deprecable” that "shows the truc face of Communism . . . a face with the light of -
love and reflecting the tension of hatred.” A West German spokesman charged that the
Soviet Union "was ruthlessly risking the health of all mankind." The explosion wa:
taken as a new proof of Moscow’s “brutal determination” to display its military
power. A member of the Storting® in Oslo, displaying anger shared by all parties

1)
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*Norwegian Parliament.
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thcré, said, "The explosion showed a cynicism unparalleled in history.” The New York
Times issue for October 31 showed-a map of the damage to New York City from a 50-
megaton bomb explosion in the air above Wall Street: there would be fatal burns to
exposed persons as far as 35 miles from the detonation. At the U.N. on the 3list,
Stevenson said, "If this is what Mr. Tsarapkin calls 'Soviet realism,” God help us
all to escape from Russian realism.”" By this "arrogant act” Stevenson charged the
Soviet Union has "added injury to insult” and has "started a new race for deadly
weapons . . . and has contemptuously spurned the appeal of the United Napons and.of
all peace-loving people.” Mr. Godber, British Minister of State for Foreign Affairs,
told a news conference: "We are still ready, in spite of this latest shocking act by
the Soviet Union, to go back to Geneva and try to make a treaty. But if that is not
done, then we must reserve our own right to act.”

On October 30 Senator Henry M. Jackson, Chairman of the Joint Subcommittee on
Atomic Weapons, said that the United States would have to resume nuclear tests in the

DC)‘L) Ex 4

atmosphere, pointing out that "There could be no question that the Soviets are ’,Q
improving the sophistication of their warheads to the point that the long lead we\y
have may be in jeopardy." ' v O
On’ October 31, 1961, at an MLC meeting, Colonel Anderson of DMA commented: "\
that thetop-level AEC people were by nomeans proceeding so enthusiastically with test planning as were the DOD E \%

top-lavel people. In DMA, they do not havethe direct guidance which we havein the DOD. The AEC hasnot faced § .

upto the need forplanning for atmospheric testing and operating with JTF 8. Theonly "joining” between AEC and &J D

DOD at present is at the AFSWC-ALOO leval. .. wasdropped and went offat 14 secondsinstesd b

of 40 seconds and DMA had their enthusiasm dampened for any hurried preparation for sirdrop. 3 >

O

(The author finds this a strange remark since at that point the AEC was ready to drop
two stockpile devices within a few days and could within the next month, in prin-
ciple, airdrop a number of other devices, whereas the DOD could do only systems

tests.) At the same MLC meeting, Gerry Johnson summarized recent discussions in- -

volving McNamara and Seaborg which had led to the DOD position that selection of a
site for atmospheric testing should be a single-agency decision. On October 31 the
AEC agreed that it%hould have primary responsibility for site selection, with the
exception of possible early drop tests, and this decision was passed to the Secretary
of Defense, _ :

Arthur Schlesinger reported:*®

On the morning of Octobaer 30, a call from the White Houss awakened me to report the largest detonation so far,
probsbly that of Khrushchev's threatened 50-megaton bomb. ... This final strocity made it impossible to put
off our own preparations for atmospheric testing any longer. Kennedy now directed Ted Sorenson to draft a
statement saying that while we shouid test in the atmosphere only if required to doso by overriding arguments of
National Security, contingency preparation should begin at once. Three days after the great Soviet explosion,
the paper was laid befors the National Security Council. ... The meeting had begun with the preliminary .
analysis of the Soviets tests. The new Russian series, according to the CIA report, followed logically from ita
1058 series, this suggesting that in spite of the "big hole" thesis, there had been no chesting in the interim.
Then McNamara, after an impressive and dispassionste review of our weapons situstion, asked that develop~
mant and effects tests in the atmosphere be authorised at the earliest possible moment. The President inquired

- sbout the timing of the projected series and said that if we had to have the tests, they should be run off
rapidly; "we want to do as little as possible to prolong the agony.”

*A. Schiesingsr, 4 Thousand Days, page 487.
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~On this note, the meeting adjourned.

At the end of the day the President announced publicly that preparations were
under way for atmospheric tests "in case it becomes necessary to conduct them.” They
would not be undertaken, Kennedy emphasized, "for so-called psychological or politi-
cal reasons.” But if the "orderly-and essential scientific development of new wea-
pons has reached a .point where effective progress is not possible without tests,” ¢
then they would be undcrtakcn *within limits that restrict the fallout from tests to «
an absolute minimum.”

Thus came the orders from senior authority to prepare for testing. It is
interesting to speculate about why testing was not tq start immediately. The Task =
Force was not yet operational, but the ASROC test was ready. The Polaris test waSE
ready, and while there had been trouble wit presumably was droppa-
ble. Furthermore, within a few weeks either Livermore or LASL could, in principle, T
have had other devices ready to drop. Such an operation would have been a high-risk T VJ uJ
affair since very few of the appropriate safety systems had been set up (such as—T Q
weather stations and rad-safe organizations)) We can only suspect that the Polans
ASROC, R simply did not meet the ground rules of immediate necessity
Furthermore, the President had satisfied the AEC and DOD by allowing them to pre-
pare, which was really simply the expenditure of a fair amount of effort and money,
but he had maintained the option of continued negotiation of a test ban. It is
clear. that the President’s objective was not for the US. to test, but to prevent any
further Russian testmg The open declaratfon of our intention to prepare for atmos-
"pheric testing could, in a way, be regarded as pressure on the Russians to move
toward a test ban treaty. '

Be that as it may, the testmg system now moved rapidly toward vi
readiness. While the program would not be defined officially until tth'

ecting, the clements were clear enough for AEC and DOD action.

ndék)
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The Preparatory Period

November 1961, as related in previous sections, was a period of program and
concept definition. While consideration of Eniwetok continued for a while and
Christmas Island began to be a gleam in the tester’s eye, it quickly became clear
that an open sea operation of some sort was the only concept that would be political-
. ly acceptable at the moment. But Everrcady lingered on. On November .1 the Air Force
changed the nickname Everready to Bluestraw and defined that project to be Air Force
support of nuclear testing. (The name Bluestraw for that Air Force support continued
long after the end of Operation Dominic.) The Laboratories quickly realized that the
concept of airdrops from a B-52, using diagnostic airplanes such as the C-130s, had
"to be preserved, at least for 2 while. Thus, even though the status of Everrecady was
quite uncertain, the AEC Laboratories, with the help of EG&G, continued to increase
the diagnostic capability of the C-130s. Livermore, in conjunction with Sandia, was
preparing radar tracking and ground-based optical systems for both optical time-
interval measurements and fireball photography. On November 3 CINCPAC (Commander-in-
Chief, Pacific) informed Navy units of the Bluestraw operational concept, specified
their responsibilities to clear and monitor the designated drop zone, which was
designated as a 200-mile square centered 350 nautical miles southeast of Hilo, and
stated that the series would begin November 15. Naval aircraft support was also
specified.

However, on November 4 Betts informed the Laboratories that among other things,
the new readiness date was about March 1. On November 7 Bob Miller of ALOO notified
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'AFSWC that the Everrcady operation was cancelled, and AFS\‘VC began to turn off that
effort. On November 8 MATS notificd its subordinate units that the nuclear tests
would not be implemented in the immediate future, but ccl:tain ax.rc'raft, suc.h as ?hc
photographic and air weather aircraft, would be rct_aincd in modified configuration
for possible rcinstatement of the project. On November 8 Mcporklc commented to
Schriever (Commander, USAF Systems Command) on the disruption that had oc_cun"cd
during the last 30 days, suggesting, therefore, the neced for a permanent o.rggmzauon
at AFSWC to cope with the many facets of such an operation, and stated his mt}:nt to
complete an organizational plan which would be submitted for approval 'latcr in the
month. On November 14 TAC requested that AFTAC advise when the C-130 aircraft could
be returned to TAC. On November 24 Systems Command replied to TAC that the two C-
130-B aircraft on loan to AFSWC were required for a new program and that a firm
return date was not available.

The AEC Laboratories, EG&G, H&N, ALOO, and AFSWC now began to define the opera-
tional concept in greater detail. Initial estimates of the safety hazards were
quickly made within the Laboratories, especially by Orin Stopinski of LASL and Vay
Shelton of LRL. ’ ’

" On November 2 Betts sent to the Laboratories a list of inmstructions, which
included: '

We must plan for an intensive atmospheric program en a relative short time duration to be executed this spring
{assuming that the decision to resume testing is made). More specifically, it appears that such s program will
start on or about March 1 and will last for 2 to $ months. There is no sssurance that another atmospheric test
program will be repeated after the initial series is exscuted; howevear, we have besn instructed to plan for a
similar atmospheric test series on an annual basis. . . . The location for the United States testing will be in
the Pacific at a location presently undetermined. The AEC is charged with the determination of a suitable
location-- you will be advised of our efforts in this regard by separate communications. . . . We are currently
negotiating with the U.K. for the use of Christmas Island -as a first choice for an ialand base. In the event
that Christmas is not available, the use of the Eniwetok-Bikini Islands will be reconsidered. Meanwhile, studies
will be made of other possible suitable island sites. Parallel planning will continue for early capability to
conduct developmentaltests by empioyment of an Air Task Force based inthe HawaiianIslands withdetonations to
occur southesst to southwest of Hawaii and utilising Johnston lsland, as appropriste, dictated by weather and
other considerations.

He then called for a meeting on November 13 with all participants at Albuquerque.

The following conclusions and recommendations from the November 11 meeting of the NTS -
Planning Board were presented to Betts and the testing principals at their November

13 meeting in Albuquerque:

a. Priority of Desired Real Estate Based Upon Maximum Capability
(1) Eniwetok/Bikini
(2) Christmas Island
(3) Johnston Island or Hilo, Hawaii
b. Conditions Associated With the Utilization of Christmas Island
. (1) The earliest ' possible authority should be obtained for an on-site

survey of Christmas Island; early authority should also be granted
to accomplish support action to attain March 1, 1962, readiness.

(2) Ideally, conditions for use of Christmas Island should provide
for: : . -
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(3
(4)

(5)

(6)
(N

(&)

+))

(10)

(a) Sole US. operational control.

(b) Permanent removal of native groups.

(c) Acceptance of the principal that under conditions (a) and (b)
above and subscquent paragraphs, the test orgamzatxon may,
after several years, still obtain at best omly 50 percent of
the capability attainable at Eniwetok/Bikini.

Sampler aircraft should be based at Christmas Island.

Capability to measure early alpha must be developed; this includes
two alpha stations to support balloon, air, and barge shots, thus
providing one alpha station for each laboratory.

Requirement for at least three camera stations for airdrop,
balloon, or barge shots, these stations to be used jointly
by both LASL and LRL.

Additional camera stations to cover single-stage devices.

Should Eniwetok/Bikini or Christmas be unavailable, necessitating
Pacific shots to be fired at Johnston or off the Hawaii coast from
Hilo, additional devices must be tested at NTS -- to obtain alpha
-- and in the Pacific area - to obtain yield.

Certain events may be so difficult that barges or ships may be
required as diagnostic platforms for detonations off Christmas
Island. -

Balloon prcparanons must be initiated 1mmcd1atcly if the March |
readiness date is to be attamcd

Lognsncs personnel, and other factors must bc survcycd to deter-
mine the extent of the support problems.

c. Conditions Associated With Johnston Island or Hilo

(1)

(3)

it

. 55350 (h)
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(4)
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Provided Eniwetok/Bikini or Christmas Island is not available, it
is possible to use cither Johnston or Hilo; however, the operation
would a mixed air and surface shxp operation, and diagnostics pro-
grams will be rcstnctcd

Fireball equipment installed in aircraft should be retained, rcady
to support off-Hilo or Johnston operations.

est should be planned for a ground site. This would
permit utilization of a vacuum system as part of diagnostics. As
an alternative, it may be feasible to utilize a missile system
staged from Johnston Island.

Johnston Island is too small and too restricted, and an extended
program would require additional locations.
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| d. . Reemphasized Advantages Associated With Operations at En_iwctok/Bikini
Atolls :

(1) Maximum separation, permitting dual laboratory preparations for
detonations.

(2) Weather conditions, subject to further analysis, which may be only
slightly less acceptable than those at Christmas Island. (Ad.dx-_
tional weather studies relating to Christmas Island are being

directed.)

(3) Land separation reduces the long-life contamination of ground
' areas which will be inherent in operations at Christmas Island.

The meeting of the testing principals in Albuquerque on the 13th, which included
senior representatives from cach of the AEC Laboratories, EG&G, Ficld Command DASA,
AFSWC, ALOO, and others, noted the Planning Board's recommendations on the EPG, but
concluded that that site was politically infeasible and recommended that planning
should be directed to Christmas Island, with the alternatives of Johnston and Hilo.
Most proposed device tests could be built for airdrop, but a few, which could not be
airdrops, required a barge, balloon, or ground site, It was also noted that all
events might require a sca vessel of some type as a8 conmtrol and observation vehicle,
so a joint air-sea operation would. be required. It was agreed that support require-
ments would be developed for three operations concepts, as follows: operate com-
pletely from Christmas Island, operate in part from Christmas Island, or operate from
Oahu or Johnston over open water. Other conclusions included (1) requirements for
three phototrailers for measuring fireball yield, (2) wing tanks and associated
ecquipment to support airplanes assuming two missions per day on two successive days,
(3) two trailers, one for clectromagnetic and one for Teller-light time-interval
measurements, and (4) two alpha measurement stations, each equipped with 40 oscillo-
scopes and designed to withstand 300 psi blast overpressure. The alpha stations
would be located at two balloon-equipped test sites capable of shots as large as 100
kt. Other equipment nceded at the balloon sites included either 15 balloon winches
which would be destroyed in the tests or three reusable winch trailers capable of
withstanding 100 psi blast overpressure. Still other facilities were (1) rocket or
missile launch facilities for one or two shots at Johnston Island, (2) two radar
tracking trailers, (3) two telemetry-type trailers to observe weapon functioning, (4)
a shop trailer, (5) decontamination fresh water facilities for aircraft, (6) two
Boxer-type ships for diagnostic platforms, (7) 40 to 50 aircraft of several types,
(8) anchoring and barge facilities for fue¢l handling, and (9) five weather isiands.
The total personnel, including the Laboratories, the air support, and DASA and their
support, but pot including construction pecople, was estimated to be 2,410 people. It
was assumed that some of these people would be aboard ships and the others would be
in tents or other quarters ashore. It was concluded that early permission was neceded
to visit Christmas Island and to initiate support action therc. The DOD listed
Starfish, Kingfish, and Bluegill as their test requirements. It was noted that the
fireball optical equipment already -imstalled in- the C-130s should be maintained,
that there was an increased requirement for high-altitude sampler aircraft and crews,
and that additional study should be made of sampling techniques utilizing rockets.
It was also recognized that the possible effects of air blast and- flash blindness
might lead to the airdrops near the Hawaiian islands being farther away than pre-
viously anticipated, complicating the airborne sampling problem even more.

Changes to the detailed concepts of the November 13 meeting came rapidly. On
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R November 16 DMA staff personnel suggested to Betts that the Commission- be asked to

authorize an open sca operauon immediately. However, Al Graves pointed out the

<.~ additional hazard of tsunamis in Hawaii in case of an accidental surface burst. LASL
J and Sandia representatives met on the 16th to refine the plans for the atmospheric
Z program. A possible high-altitude method of measuring neutron distribution from the

}

)

N

k— was proposed. This would involve lifting the device to 150 kilometers,
turning it on its side, and detonating. Observations would then be made by detectors

Q lifted to about 200 kilometers using small sounding rockets which might be fired f rom

L“ Johnston, Midway, Kauai, Christmas, Palmyra, or Jarvis islands. The device might

have a thin lead shield on one side to check out the *lead balloon" evasion theory.

Q. 5501 Cb
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VJ “carly alpha measurements using telemetry, as they had done on all LASL shots of
‘3 VJ Hardtack Phase II. Pending further investigation, LASL agreed to Sandia’s preference
X O of the TX-39 drop case for all airdrops, regardless of the size of the device.
SR Pl Sandia also agreed to monitor the various device functions on airdrops, including
squib firing, X-unit firing, supercharging, etc; to furnish the radio signals; and
to start the timing signals for such airdrops. Sandia was already preparing to
furnish a ground-based system for tracking the “"drop plane and device,” thus pre-
venting the kind of data loss that happened on Cherokee. The gear could be put on
ships if necessary. Sandia had already ordered 25 balloons in two sizes one that
could lift 1,800 pounds and the other perhaps 15,000 pounds.

On November 17 Ogle informed Betts that LASL had changed some diagnostics re-
quirements since the November 13 meeting. Fireball camera stations would be required
on the surface and in the air independent of test location and would be operated by
EG&G under LASL direction on LASL shots. Time interval would be measured similarly,
from ground stations, by both LASL and LRL, and might also be attempted from the C-
130s. On any single-stage device to be fired at Christmas using a balloon, fireball
yield would be obtained from ground stations only. On LASL shots bhangmeters would
be operated by EG&G and the data would be interpreted by LASL. Both a ground surface
shot on Christmas and a high-gltitude shot would be considered for the measurement of
ncutron distribution from the h and no choice had been made. On the deep

AUt

space shot intended to develop dxagnosue measurements for possible future space ~—

testing, x-ray intensity measurements in space would be made jointly by Sandia and
LASL (and possibly LRL). Ground-based and airborne optical measurements of x-ray
intensity, time interval, and atmospheric characteristics by observation of air

In other discussions Sandia agreed with the LASL request to take responsibility for -
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fluorescence on all high-altitude shots would be made by LASL from stations on

Johnston Island and from high-flying C-135 aircraft,

Later discussions led to the conclusion that necither steel nor wooden shot
towers could be crected in the time allowed. Consequently, Livermore would have to
consider some other means of firing. Livermorc alpha stations could be ready 13
weeks after go-ahead, which would be 10 days before the required readiness date if
go-ahead were immediate. LASL was planning two shots on floating platforms and two
or three missile tests, -each of which would require about 25 companion rockets. The
LASL and LRL alpha stations would be very similar. It was agreed that all shots on
floating platforms would be fired by radio, except that LRL would request hard wire
to barges, provided the moorings were not too far from shore. H&N was authorized by
the AEC to proceed with engincering on the Livermore criteria, to begin negotiations
immediately for the purchase or rental of construction equipment, and to arrange for
barge tows. Estimates of the funds required were as follows: H&N construction sup-
port, $26,000,000; Sandia, $17,000,000; EG&G, $14,500,000; total, $57,500,000. Half
would be committed by March 1, 1962, for an operation beginning on that date.

At the November 17 .Commission meeting Betts suggested that:
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Unless fuul negotiations for Christmas Island can be sccomplished quickly or support for Eniwetok/Bikini
operations can be obtained from the highest governmental levels, 1 strongly but reluctantly recommend that
decision be made to conduct the test by airdrop or barge shots in the open sea. 1 feel that a decision at this
time will provide the guidance needed to place all technical and operational preparations on a systematic basis.

" With the first knowledge that the tests will be conducted at sea, all efforts can be applied in this direction
and it is likely that improved techniques can be worked out that will overcome the inherent disadvantages of auch
an operstion. Continued delay in ‘selection of a test site will greatly increase the cost in terms of funds and
manpower, as well as reduce the effectivaness of final operation, since effort must be directed to support
several contingencies instead of supporting a specific plan of action. In summary, | recommend that unless there
isa good poasibility of obtaining Christmas Island or Eniwetok/Bikini atolls by December 1, the Commission make
a decision to proceed with an open ses test operation, making use of Johnston Island and Hawaii support facili-
ties as feasible. 1f it appears that agreement for use of Christmas Island might be obtsined with extended
negotiations, the negotiations should be continued in order to provide a more suitable place of operation for
testing in the future.

On the 18th Luedecke briefed the JCAE on present atmospheric test planning,
including the President’s designation of the Seaborg-chaired NSC subcommittee as the
organization to review and recommend U.S. atmospheric test plans. On November 20
both Sandia and EG&G submitted to Reeves their detailed estimates of equipment and
costs needed for a test series based on Christmas Island. Jim Carothers of Livermore
named Chuck Gilbert as his Deputy Test Director for Pacific Operations and made Jack
Shearer responsible for the diagnostics and experiments on those events. On that
same diy McCorkle of AFSWC discussed with Systems Command Headquarters the AFSWC
concept of an Air Task Group to support the upcoming atmospheric nuclear testing as
part of the Joint Task Force. After recalling previous experience and noting that
the 4950th had been discontinued on August 16, 1961, he' proposed to establish a
"nuclear test mission clement® within AFSWC with an initial manning of 20 people. He
noted that with augmentation this could become a provisional Air Task Group under a
Joint Task Force. He estimated that 85 pcoplc would be required for the Air Task
Group if it were based at an established air force base and suggcstcd a much greater
number would be required if it were located elsewhere.

In his letter to the President after the November 21 National Security Counc:l
subcommittee meeting Seaborg noted:

The choice of test site will dictate how the tests can actually be conducted. Technically, the Eniwetok Proving
Ground is the most desirable, axtending ss it doss over s substantial ares, with a lagoon suitable for barge
shots. Howaver, the contemplated tests could probably also be conducted, but not so well, at Christmas Island.
Since Eniwetok has political difficulties and the avallability of Christmas is at best uncertsin, prudence
dictates that we be prepared to test elsewhere if necessary. Fortunately, many of the proposed tests could be
conducted without a highly developed island site, dthou(h they would benefit from such a site. Some could be
done by airdrope probably straight from Hawaii with limited instrumentation on some small island, such as John-
ston, not suitable for more extensive developmaent; with some degradation of diagnostic information, others could
be carried out by airdrop over the open ocean using such inatrumentation as could be carried in accompanying
sircraft or on ships. However, some of the most complex instruments are of questionable feasibility except over
an extended land base such as Christmas Island; in the absence of such a base, serious consideration should be
given to conducting some of these above ground in Nevada.

He also noted that as dnrcctcd by the President, the new planning target date was
April 1, 1962.

On November 30 Batzcl and Goeckermann of Livermore sent Betts a summary of their
intended diagnostic program. It was essentially a mirror image of the LASL program
with the word LRL replacing LASL. Balloon and barge shots were assumed along with
airdrops. However, they noted in particular that some measurements on large weapons
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fired on barges would be .complicated because of line-of-sight difficulties, and they
were, therefore, relying on airborne disgnostics. They noted that .recent dry runs
.using the C-130 aircraft had convinced them that several improvements were needed.
The X-unit signal from the drop case was not large enough; no method existed for dry
running the RF pickup and optical gear while the aircraft was in flight; and exces-
sive vibration had caused a number of instrument failures during full power checks on
the ground. They therefore requested that the C-130 assigned to LRL be made con-
tinuously available from that moment throughout the test series for development and
testing use. On the space shots, LRL proposed to make x-ray intensity, primar'y
alpha, time interval, and neutron time-of-flight measurements themselves, with Sandia
being responsible for rocket firing and telemetry. The diagnostic packages would be
flown on sounding rockets launched from Kauai and Johnston. If an LRL device were
used in any of the high-altitude shots, they might attempt radiochemical sampling.

By mid-November much of the planning responsibility had been assumed by the
Joint Task Force. General Booth, Chief, DASA, had moved quickiy after the October 24
authorization to establish Joint Task Force 8. To be Task Force Commander, Gerry
Johnson had specifically suggested Starbird, whose previous experience and long tour
as head of DMA made him an obvious candidate. On November 15 the charter of JTF-8
was still being held up pending arrival of General Starbird, presumably so that he
could help in its formulation.

At the November 16 Commission meeting Luedecke introduced for Commission consi-
deration the appointment of Starbird as Commander of JTF-8 and his designation as the
senior AEC representative at the overseas testing site. The minutes of the mecting
note that Mr. Graham discussed the point:

First, he said, it is important to establish a firm delegation of responsibility to the Commander in matters
affecting the health and safsty of the public which may arise in the course of the testing operation. He said
the second important aspect is kesping the AEC fully informed so that the Commission, in turn, may notify the
President and the JCAE of the devalopments which may arise in the course of the testing operation. General Betts
stressed that as AEC senior representative, General Starbird will be directly responsible to the Commission and
he will be required to abide by AEC standarda for assuring the health and safety of the public. General Starbird
will also be required to kub the Commission fully and promptly informed.

The Commission concurred in the appointment of Major General Alfred D. Starbird,
US.A,, as Commander, Joint Task Force 8, and noted that the Chairman of the MLC
(Gerry Johnson) would be advised of this action by letter, which would also indicate
the Commission’s intention to appoint General Starbird as the senior AEC representa-.
tive at the overseas test site for the operational phase of the test operations. It
was decided that no public announcement of the appointment would be made and that
the JCAE would be advised by appropriate letter later.

The first Task Force General Order, on November 21, 1961, shows that General
Starbird assumed command on that day in compliance with the November 2 direction of
the JCS. When called to the new assignment, he had been on the west coast serving as
Chief of a Corps of Engineers ficld office, and he had to take some time to settle
affairs there and move his family. He apparently had flown east early in November to
discuss the appointment with the JCS and others, stayed there a few days, and then
returned to move his family. In mid-November, after checking with Bradbury and
others, Starbird asked Ogle if he would be willing to act as the Scientific Deputy
Commander of JTF-8, After checking with Graves and Bradbury, Ogle quickly agreed.

On November 20 Starbird and Ogle met in Denver for a few hours as Starbird was
driving back across the country with his family. At that meeting they agreed on a
manner of operating and their appropriate separation of duties. It was very simple:
Starbird would concentrate on the Washington problems, the military problems, site
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‘agreements, ctc., and Ogle would put together the technical program and run it. Bqth
would concern themsclves with safety; each would keep the other continuously in-
formed; and, of course, cach could have input on any part of the problem. In essence
it was to be a partnership with one (Starbird) being a little bigger partner than the
other. By the end of November Rear Admiral Lloyd Mustin assumed command as Navy
Deputy Commander and Brig. General John Samuel became the Air Force Deputy Comman-
der. .

The attempts continued to arrange a visit to Christmas lIsland to see if it was
really satisfactory as a test site. At the November 2 DASA test coordination
meeting, "The group was informed that there were no new developments concerning this
island except that the British seemed to be dragging their feet on our request.”
Later there were several discussions of the subject in Washington between U.S. and
U.K. government representatives, as well as a visit to England in mid-November. On
November 16 the U.K. invited U.S. participation in a survey of Christmas Island, to
be followed by bricfings of senior U.K. officials before any further discussions
between Macmillan and Kennedy. This invitation led to some confusion about U.S.
members of .the survey group which was settled with the appointment of Ogle as Task
Force Scientific Deputy Commander. On November 22 Betts noted, “Arrangements for
inspection tour of Christmas Island facilities expected to be completed very soon.
AEC designees are Bill Ogle, LASL, and Pat Ryan, H&ZN. Understand that Ogle will
represent both AEC and DOD." On November 27 Betts told Hertford:

Arrangemaents for inspection tour for Christmas laland follow: Ogie and Ryan (Pat Ryan of H&N) should -
arrange for commercial air transportation to Hickam Air Force Base, Hawaii, reporting there at the Royal Air
Force Liaison Office during the afternoon of December 4, 1961. Notifieation of DOD representatives selected
expected on November 28. Current passports required. Headquerters, AEC, will notify British Embassy of
security clearances for Ryan and Ogls. Clearance of UK. representatives will be verified. Air Commander
Whelan,RAF, and U.K. representatives Beards and Jonss will join at Hickam. Travel beyond Hickamisvia RAF
air shuttle service, departing morning of December 5. Btrict security required. For local consumption at
Christrass and then only if necessary, the purpose of party on Christmas is in connection with survey work for
possible use of the island in extension of satellite tracking facilities.

Qn November 29 Goeckermann sent to Ogle a list of items on which they wished informa-
tion gathered during his upcoming trip to Christmas. These included topography
features, hydrological features, existing structures and facilities, engineering
details, support capabilities, weather data, industrial and radiological safety,
a'dministrative features, signal and communication cable and facilities, device hand-
ling and assembly, and transport and adaptability of site to the Livermore layout. ’

Samplers

The debate about the required samplers continued. As a result of the November
13 meeting in Albuquerque, AFSWC asked the Laboratories on November 17 about. their
requirements for collection of gaseous samples. Batzel answered on the 20th that LRL
_required gaseous samples on all LRL shots, that the gas sampling equipment should
include "squeegee” compressors (not engine compressors) on all aircraft and should be
the LRL-designed isokinetic flow wing probes used in Hardtack I on B-57-Bs, -Cs, and
-Es. The B-57-Ds should have fuselage probes. On the 21st Graves commented that all
the experience on diagnostic gas sampling was at Livermore, but that since Hardtack
Phasg 1 data had provided valuable diagnostic information, LASL concurred with any
requirement for probes and gas sampling capability established by LRL. On November
20 AFSWC informed Systems Command: "This message outlines proposals for overseas
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‘atmospheric nuclear testing in spring of 1962 time period, and states requirement to .
be able to provide sampling of two shots per day on two successive days." In 2
mecting of LASL and AFSWC representatives on November 16 it had been agreed that in
order to prevent cross contamination of samples and to preclude unacceptable radia-
tion exposure to air crews and maintenance personnel, aircraft must not be reused
within 72 hours to allow for decay of short half-life fission products and for
physical decontamination of the aircraft. Therefore, six aircraft per shot, or a
total of 24 aircraft, would be required, assuming 100 percent in-commission rate.
The AFSWC message continued: "Because of expected yields, height of burst, and
height of cloud in the most likely shot site, the fleet should consist of 14 B-57-B-
type sampler and 10 B-57-D-type aircraft. In the event this number of B-57-D air-
craft are not available, the total number should be kept at 24 by increasing the
number of B-57 B-type samplers.- AEC is proceeding to procure sampling tanks to equip
a Pacific test sampling fleet of this size, resulting in an expenditure of approxi-
mately $500,000. Request you take action through Air Force channels to augment the
B-57-B/D sampler aijrcraft capability, including modifications, air crews, maintenance
personnel, and AGE in time to make good an overseas ready date of March 1, 1962. To
ensure crew training and overseas movement, the increased sampling capability should
be ready no later than January 15, 1962. Informal discussion with the 1211th Test
Squadron indicates that they have a total of 19 B-57-B-type aircraft and 3 service-
able B-57-C aircraft on hand. Six to cight of the B-57-B types are committed to
“crew cut” operations. This could require one to three additional B-57-Bs and seven
B-57-Ds. In case of resumption of testing by other nations, addmonal samplers
would be rcquxred if those detonat:ons were to be monitored.”

DOD Experimental Plans

DOD preparations for systems tests continued through November. In late October
investigation of possible trajectories for the Atlas test had led to the conclusion
that the Johnston Island area was not suitable as a target area, and Taongi Atoll had
been suggested as an alternative. However, the political complications of involving
a Trust Territory area precluded use of Taongi, and a new site was sought.. On
November 2 at the DASA Test Coordination Group meeting, the status of systems tests
concepts was summarized as follows:

Phase III, Atlas firing, can take place any time after October 80, without backup. This will be a Category III -
test. Wq have been told to try to fire beyond Wake with s short range for the missile. The plan calls for open
water firing, 1,000 miles away from the test grounds. The Atlas will be fired from Vandenberg.”

As for the ASROC test,

The Operational Commander determined last night that he would go to ses and stand by and wait. Weapons are
aboard the ships. Plans are complete as far as the Navy is concerned.

‘Planning for the Polaris test was just starting with no detailed operations order yet
written. The submarine chosen was the Ethan Allen, and the shot area was to be about
350 miles southwest of Ascension Island. Four missiles had been designated and would
have command destruct systems installed.

On November 3 Gilpatric notified the JCS that the Air Force and Navy efforts to
prepare the ASROC, Polaris, and Atlas systems were to continue, but that the overall
operational date was now no sooner than April 1, 1962. McNamara again confirmed to
the JCS on November 9 that planning should continue for the three systems tests with
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planned execution dates within the three months after April lf (As has been no_tcd
clscwhere, the Polaris and Atlas systems tests were deleted in the November 29
National Security Council -meeting, but ASROC was left in as an effects test.) On
November 10 General Gerrity of Ballistics Systems Division stressed to Systems Cpm-
mand the need for more positive thinking about Air Force needs for nuclear testing,
expressing his feeling that weapon development tests were receiving the predominant
consideration, whereas there was an urgent need for improved understanding of nuclear
weapons effects, especially those involved in ballistic missile systems. By mid-
November Sandia had designated a technical advisor for the ASROC and Atlas tests. On

November 16 Gilpatric approved an additional 86 personnel billets for .DASA, and on ﬁ
November 20 AFSWC noted their requirement for another 64 pcrsonncl. in the Resca{ch,' J
Development, and Test directorates since they seemed to be technically responsible ',-\
for a major portion of the Air Force nuclear effects programs. % '_Q
On November 16 and 17 ] met to review R - UM
impressive. *_'f S I
20 L’u( .
= Y-
29
= )
520
ese conclusions led Curtis LeMay, then Chiel o o0

ish a committee to study the military implications of the Russian series of
tests as interpreted by the Bethe Panel. He hoped to have the results in hand by
January 5, 1962. '

More Political Considerations

New pressures to renew atmospheric testing, as noted ecarlier, had appeared
during November. The Russians had declared that their series would end on October
31, but, apparently as a result of our announcement, Chairman Khrushchev, on November
5, commented that the USS.R. was prepared to extend their nuclear test program if
the United States resumed tests in the atmosphere. Nehru, at that time in the United
States, stated that a test ban trecaty was of the utmost importance, but, "As a formal
treaty takes time, we insist on some kind of voluntary suspension to bridge the gap.”
On November 6 the U.N. General Assembly approved a resolution asking for a ban on all
tests and urging the conclusion of a.test ban agreement. In a sense as a reply to
Khrushchev, Kennedy, in a news conference on November 8, emphasized that if the U.S.
learned that Russia had made advances in understanding high-altitude nuclear effects,
commensurate U.S. action must be taken. On November 8 the General Assembly adopted a
U.S.-U.K. resolution proposing renewal of the Geneva test ban talks. On November 13
the United States proposed to the USS.R. that the Geneva Conference be resumed on
November 28, and on November 21 the Russians agreed. :

Task Force Plans

The first steps along the path of technical consolidation of plans came in a
meeting in Albuquerque on November 30, 1961. At that meeting Ogle explained the
organization he and Starbird planned, pointing out in particular that while there
would be military task groups , there would be no technmical task group, only task
units. Support services' including ‘construction, engineering, operations, and manage-
ment were to be handled by Reeves, probably as Task Group 8.5. There was a review of
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the test program as it was then defined. (It had, of course, changed the day ,bcfprc,
" but the word had not gotten around yet.) The program discussed included four high-
altitude shots from Johnston Island, probably using the Thor; eight airdrops and one,
or possibly two, ground-based or ship-based shots for LASL; and eight to ten air-
drops, two balloon shots, and one barge or ground shot for LRL. Both the Christmas
Island and open sea operations were to be considered, and support requirements for
Johnston, Maui, Midway, Kauai, and French Frigate Shoals were to be discussed. The
report of the meeting sent to JTF-8 by Ogle is as follows:

The following is intended to be an outline of requirements and arrangements as they now appear to me. A great
proportionof theserepresent agreements reached at ameetingtodsy in ALOO attended by representatives of LRL,
LASL, Sandia, EG&G,H&N, ALOO,and DASA (Albuquerque). I would appreciste your passing theseon to the
Naval and Air Deputies and appropriate members of the staff, in particular J-3 and J-—4 and the Task unit
commanders.

1. As s manner of operating, the above organisation will be considered task units with the following task unit
commanders:
* LRL~-Bob Goeckermann ’ }
' LASL--H. Hoerlin (temporary appointment) . ,
" Sandia--D. Shuster (temporary) ‘ ’ .
EG&G will not appear a8 » task unit at this time, but will instead satisfy the technical requirements of LRL
4 - and LASL, under the operational control of the support task group (Reeves). These units have now besn told
ﬁ' {bx mg) to submit operational plans and requirements $o the task force J-3 (Ted Parsons) for coordination.
* All other requirements (construction, communication, etc.) will besubmitted to thesupport task group (Sam
“Howall). Aftar the consolidation of requirements, that task group will then take the appropriate action,
i.e., pass on to the headquarters for action, or procure itself.

2. After dueconsideration, It becomes elnrthu the programs of the lsbof.tori. may now be broken down into
several categories which may be treated separately, as follows:
s. Aipdrops: Of the 25 shots now proposed, some 15 to 30 will be airdrops. Some of the instrumentation of
these shots serves both LASL and LRL, and one drop site is sufficient. It also appears that the equipmant
required is such that it ean bs packaged in trailers or vans which then may be used either on ships, on
Christmas, or on Johnston. Until the use of Christmas is approved, we must prepare to use the ocean.
Thus, » first requirement is for these instrumentation ships. A small carriser and two sea-plane tenders,
such aa the Curtis are suggested. The loading of these ships would be as follows:

CURTIS CVE CURTIS BRIME

Photo trailer (EG&G) s 8 LRL diagnostic trailers ~ 584 Radar (Sandia)
Timing traller (EG&G) 584 Radar (Sandis) Alpha (Sandia)
Two LASL trailers (time interval) Alphs (Sandis) Tracking (Sandia)
: Tracking (Ssndis) ‘ Photo (EG&G)
Timing (EGLG) Timing (EG&G)
4 trailers 13 trailers 8 trailers

- If Christmas is obtained, these trailers will then be used on land in three positions, and the diagnostic
ships can be turned back. If Johnston is used, one, and poesibly two, of the ships can be relessed. If we
g0 to open ses, all are required. Since these ships should be ionded on the West Coast, I suggest that the

_ Jatest date the ships should be available is February 1 on the West Coast. As s matter of backup, we should
plan to use the presently instrumented C-130s and the instrumentation in the drop planes on all of these
shots aldc. I should make it clear that the aiternatives allowed above are not all equally desirable. In
particular, because of sccuracy and reliability, the technical fraternity wouid rate the comparative
desirability of the several possibilities about as follows: ~

Christmas—very good Johnston--moderate Opcn ses--poor
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b. There are several diagnostic shots for which air dropping is not desirable for various reasons, as

follows:

Uohheld Cdee
5 0'SC. =550 b)) (3)
DO )Exe*mfr/én/\.?

6] Spare "shot ships." We may need some extrs flosting shot points if there is trout
above shots, or If others appear. Perhaps 3 or 3 spares will do. A few comments on these shot ships may be
in order. If we have Christmas, these shots would be fired at the same point as the airdrop target position.
If we do not have Christmas, they will be done in the open sea using the three "diagnostic ships” for
observation. Some of the diagnostics require spacs avallable only on ships the sise of "Liberty Ships.”
Others could be done on smaller vessals, but in any case, they must be seaworthy. Anchoring systems for

Christmaa or ses anchors for open ses must be designed. Methods of getting people on and off in the open ses

must be determined. Isuggest that the Navy task group immediately get together with HEN (Sam Howell) to
determine how thess airns shall be sccomplished. Some of the "shot ships” require considerable construction--
collimators, vacuum pipes, assembly facilities, otc. The support task group is collecting the construction
requirements for these, but that construction will probably have to be done in a shipyard somewhere, and time
must be allowed to then get the ships to the shot point. They may have to be towed. Since some of the
construction may be very time-consuming, a ship or so may have to be in the yard as early as January 1.
Again, the Navy and support task groups should get togsther umnoduuly on how to lecompluh this
construction.

c. Don Shuster is collecting, and will get to you very quickly, a set of statements similar to the above on
the high-altitude atmospheric shots. However, some comments can be made now as follows:

(1) Assuming we use Johnston or that vicinity for firing the main missile, Sandia will fire instrument
rockets from Midway, Kauai, and any island in the region of Christmas to which we have access for other
purposes. These instrument rockets will be carriers for detectors furnished by LRL, LASL, and Sandis
(and possibly DASA). Thus, any arrangements necessary for us to use Midway or Kauai for this purpose should
begin soon. Some small construction may be necessary, but certainly trips by laboratory personnel to
Midway and Kauai will be necessary very soon.

(2) Two ships which may be placed at intermediate positions as launching platforms for instrument

rockets may be necessary. They would h‘:'vc to be more stable than, for instance, destroyers. ] do not -
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the problem in a smaller meeting during the afternoon of November 30.
had by now agreed, after appreciable arm twisting by Ogle, to be the Assistant to the
At that meeting, Ogle presented requirements that had been
worked out between himself and Starbird, many of which are given in Tables XXXII

Scientific Deputy.)

RETURN TO TESTING

suggest obtaining these ships now, becauss further thought on the experimental program may remove this
requirement. However, it might be wise to keep this possible requirement in mind.

(3) Locs! timing signals on Johnston will be furnished in the normal fashion by EG&G. However, we must have
an indication at Midway, Kauai, on the ships, and probably on Maui, that lift off has been achieved. This
indicator should be accurste to s second or so. 1 suggest that J-3 get the armed forces communications
people to satisfy this requirement. Obviously, if it turns out to be possible to fire the wespon missile at
a prefixed time, then the time accuracy requirement of such a signal is reduced.

'(4) Even withf;ut having the DOD requirements in our hands, it is clear that at least three instrumented

aireraft for observation of the high-altitude shots are required. This instrumentation would observe photo-
graphically the expanding mass, take spectral messurements, observe cloud rise, etc. The instrumentation
will be installed by LRL, LASL, Sandis--and I am sure the DOD will add some. Two planes would be close in,
with the instruments looking slmost vertically. One to observe cloud rise would be several hundred miles
sway. The main aim of these planes is $o get above possible cloud layers. So it seems that KC-135s wouid be
ideal, but if these cannot be obtained, C-130s might do, and for some purposes, even C-54s. I am sure the
DASA will also put in a requirement for a plans or two to be at the conjugate point. '

In summary, the requirements on us for special instrument carriers, atc., are in part as follows:

Naval ) '
a.  Three diagnostic ships. Requirement may be reduced depending on method of operation.
ot i )

(6), (6), (7). Spares probably needed. .
c. Targets--Radar reflector-carrying barges for drop plane to sight on. Discuss with Slm Howall and Air

Task Group. May nesd an LSD or two for placement.

d. Instrument rocket ships. Possible requirement for two.

Air

a. Drop planes--it is to be noted that the requirement to be able to nh off some devices from a remote

ﬁcldbcewuofuktymlohmdhw

b. B-57 samplers.

c. Presently instrumented C-130s as backup for all airdrops. (Note that these phnu are not configured to”
satisfy requirement on high-altitude shots.)

d. Instrumented planes (three) for high-altitude shots.

Other

s. U.S. shot island (Jarvis)

b. Long-distance time signal (Midway, ete.)

c. Permission to use Midway, Barking Sands (Kauai) for lsunching of instrument rockets.

Obviously, I have not attempted here to put together the more normal movements such as sample return,
communications, transportation, etc. These will come to us through the normal channels.

~ Ogle, Shuster, Goeckermann, Strabala, Liecutenant Colonel C. R. Peterson of Field
Command, DASA, Bill Adair of ALOO, and Bob Miller of ALOO discussed other aspects of

through XXXVI).
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TABLE XXXII
PROPOSED OVERSEAS SHOT PROGRAM
(Alternate Plan)

Assumptions: (1) Detonations begin April 1, 1962; complete June 30, 1962
(2) Limitations: 23 shots total
(3) Locations:
(a) High altitude-Johnston Island
(b) Off Johnston Island
(c) One or two shots of f small island not yet ‘identified

General Events and Sponsors

Lornnedd B nadg
5 05.0 552 (DG
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Further assignments were made. The AEC (Reeves), through EG&G, would be respon-
sible for close-in, ground-to-ground, and timing signals. If feasible, the AEC would
retain a ship-to-shore and long-range signal system, but would concede if necessary
to the DOD. The AEC would assume responsibility for radiological safety, utilizing
REECo. Holmes & Narver would collect the requirements. Bill Sanders would be re-
sponsible for support and any other duty agreed upon. ALOO would be responsible for
construction and Bob Miller would have responsibility for planning and coordination
and liaison with JTF, particularly with Ogle and Shuster. Pending the formal an-
nouncement of JTF-8 establishment, criteria would be furnished to H&N directly from
the task units, and operational requirements would be forwarded directly to Colonel
Parsons, JTF-8 Deputy for Operations.

On the same day, November 30, at Vandenberg Air Force Base, representatives of
AEC, Douglas Aircraft, Sandia Corporation, and H&N discussed ground facilities re-
quired for the Thor missiles at Johnston Island. Determinations were made concerning
a similar launch facility already at Johnston Island, and initial criteria were
presented for shop facilities and other support of the launch facility. H&N was
authorized to provide a- survey crew and to make "as-built” surveys of critical areas.
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TABLE XXXIV
SHIP AND OTHER SEA REQUIREMENTS

Y%
- > Three Diagnostic Ships
g Q U.S.S. Curtis
> R CVE
& U.S.S. Albemarle
X § Five Target Ships (Liberty T
R U
3
N Bt
N
3‘ L'\)N roposé to find small island; however, could detonate on ship.
~ Y R nge Stations: . ips for Intermediate Range Stations
0 N Rocket Ships: 2 Rocket Ships CCVE or Equivalent ‘
Target Barges: 30
Air-Sea: Nose Cone Recovery Capability f or High-Altitude Shots
TABLE XXXV
TRAILER LOADING OF SHIPS
USS. Curtis CVE USS. Albemarle
1 Trailer Photo (EG&G) 8 Trailers (LRL) 1 Trailer Radar 584 (SC)
1 Trailer Timing (EG&G) 1 Trailer Radar 584 (SC) 1 Trailer Alpha (EG&G)
1 Trailer (LASL) 1 Trailer Alpha (EG&G) 1 Trailer Tracking (SC)
1 Trailer (EM) (LASL) 1 Trailer Tracking Mount (SC) 1 Trailer Photo (EG&G)
1 Trailer Photo (EG&G) 1 Trailer Timing (EG&G)

1 Trailer Timing (EG&G)

Note: H&N to be responsible for furnishing power supply of technical programs aboard ships.

TABLE XXXYVI1
LAND USE REQUIREMENTS FOR HIGH-ALTITUDE SHOTS

Maui: Camera shelter--12 cameras; 3 spectrographs; weather.

Kauai: 20 cameras; documentary photo, rocket firings (50 people).
Midway: 4 cameras; documentary photo (10 people).

Johnston: Rebuild Hardeack II facilities; photostations, launch pad, 4 rocket

launchers (75-100 technical people and support).

French Frigate:  Photo (5 people).
Palmyra: Additional rocket sites probable.
Christmas: - Additional rocket sites probable.

AIR REQUIREMENTS

Drop aircraft plus 2 C-130s required for all shots. (Drop aircraft cameras may be

used as backup on high-altitude shots.) ,
B-57 Samplers: Now estimated at 6 operational including controller; based upon

sampling 2 shots on 2 successive days at 2 geographically separated locations.
2 high-altitude (above cloud) aircraft. (Mission not defined.) '
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The Acquisition' of Christmas Island

On November 29, 1961, the proposed visit to Christmas Island was approved. Ogle
and Ryan were authorized to discuss "restricted data" with U.K. personnel only if
necessary to accomplish the purpose of the visit. Very little could be said about
the upcoming program and any “restricted data" discussed was to be reported after the
trip. Armed with a mass of Questions from Goeckermann, the party left Hawaii at 9:15
a.m. on December 5, 1961. The members of the party were Air Commodore J. R. Whelan,
RAF; Colonel Carmel M. Shock, AFSWC; Mr. W. E. Jones, AWRE; J. P. Ryan, Holmes &
Narver; H L. Beards, UK. Ministry of Aviation; and William Ogle, LASL. 'l‘he Brmsh

n- general, aciities were either 1n poor condition or inade-
quate, but some things were good. The airplane decontamination area looked promising
and the radchem lab was in usable condition. The photo lab appeared to be large
enough. Many buildings near the region of the airficld would be useful for labs and
offices, if required, although minor rehabilitation, interior painting, and wiring
checks would be needed. The forward area was not in good shape, there being a few
very small buildings that might be useful. The balloon site was in good shape.
Profiles of the ocean bottom had not been run along the southern coast where barges
might be anchored, and no measurements of the ocean currents had been made. The
channel into the harbor at the Port of London could accommodate LCMs, and probably
LCUs, but nothing larger, necessitating lightering for some material. The island
could not, at the time, house appreciably more people than were already there. The
main camp, which was designed for 2,500 to 3,000 people, looked as if it could be
rehabilitated with only moderate effort, but cooking facilities were questionable.
The 50-cycle electrical power would be a problem for US. equipment. Water was
clearly not available in sufficient quantities; additional distillation equipment
would be needed. The roads were gdequate, but the British drive on the wrong side of
the road. There were many .light vehicles, but all were British gear. Fuel movement
would be a problem. There was a 60-bed hospital, but only the operatmg room was
maintained.

Possible assistance from the British was discussed. They commented that they
could house and support perhaps 50 people for a few weeks while we were getting
started, but it would be a big strain on them. They offered knowledgeable people to
advise us on dctails of their sctup, how their equipment works, etc. The equipment
they had, such as trucks and jeeps, would be available to us. A mutual arrangement
would have to be made for replacement or pay or whatever. They would operate, or
help operate, the airfield control tower, and their techmical people would be
interested in making some measurements for us if it were desirable. The British said
that wc should expect very little oﬂ'-sxte fallout from airdrops or balloon shots,
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éincc. during Grapple, they had made fallout observations at Fanning, Malden,
Kwajalein, Fiji, Aitutaki, Canton, Samoa, Penrhyn, Honolulu, and Rarotonga, and
nothing of note was observed. Typically, the wind was out of the north and there
were two layers of scattered clouds, one in the region of 6,000 to 7,000 f ce_t and the
other between 2,000 and 3,000 feet. They commented that placing airdrops in 2 jarge
enough hole in the clouds to take satisfactory pictures would hardly ever be a
problem. C o o )

_ There was also some discussion of preliminary concepts of operations. The
British would require that coconut plantations not be contaminated or damaged in any
way, which was no problem since the same ground rules would be followed to‘protht‘
our own camp and operations center. There .must not be any remaining radioactive
debris that would be a real hazard to the natives after the tests were done.  As-2
consequence of these rules, tower or surface shots might be very qucstionabl.c. 'li‘hc
British would probably insist on their vetoing our firing if they judged the winds to
be improper. Contamination of the native fish supply did not appear likely f rgm
barge shots off the south end of the island because of the sea currents, but mogi-
toring would be necessary and native help should not be sought. Normal activities of
the native populace must not be disturbed except when shots were actually being
fired, and the subject of compensating the native workers for lost time would have to
be discussed. The native villages, etc, would be off limits to our testing person-
? nel, and commercial arrangements, cither with individuals or organizations, shoulq be
v made with the Gilbertese people. It was further noted that there were accommodatiops
Q" for.only two women on the island. The conclusion of Ogle's trip:rcport is worth
= ‘noting: .

Nt

While Christmas Island is not developed to the extent that is Eniwetok /Bikini, it could be made into an eminently
satisfactory site for atmospharic tests. The main point that etrikes the observer immediately is that there is
80 much spaca, all flat. Airfields, parking rampe, stc., can be as large as necessary. Buildings need not be
crowded together, scientific stations can be properiy placed. There is no serious faliout hasard. The weather is
good. The site seems to be ideal for balloon sites and sirdrops. It is more difficult for barge shots because
of desp anchorags, but experience would probably teach us how to do even this properly. While there are many
problema, it sppears that the most serious ones that arise in considering a quick operation have to do with the
technical facilities, and particularly those concerned with alpha. For longer-range planning, the main problem
is clearly that of docking facilities for large ships. Therefore, from an operstional and technical point of
view, Christmaxs Island is to be highly recommended. Politically, of courss, the finger msy point elsewhere.

In preparation for a joint US./UK. meeting after the survey trip the AEC
approved the following guidelines for the US. representatives who would attend:

a. The UK. representatives shall be informed that the decision to test or
not to test in the atmosphere is in no way. contingent upon the availability
of Christmas Island; rather, the use of Christmas Island would facilitate
and improve the test program. -

b. It will be appropriate for the American representatives to make avail- .
able to the British the sort of information contained in the letter of
November 29 from Chairman Seaborg to the President. (Ed. note: The NSC
subcommittee letter giving the proposed program.) -

¢. The American representatives can agree that the results of individual
- tests imvolving the use of Christmas Island will be made available to the
UK.
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On December 9 in a memo to the Secretary of State, Phil Farley notcd. that both
the Prime Minister and Foreign Secretary of England would have to- be convinced "that
our proposed tests arc necessary to maintain a frec world security and that a .sound
and consistent public defense of resumption of atmospheric tests can be made in Fh.c
US. and the U.K." He noted that by sending thc reconnaissance party to visit
Christmas during the week of December 4 and arranging for the review with senior U.K.
techni icials of the testi rogram on December 8,

}

¢ thus sugges

Ily noting that the
President had not decided to resume testing, that our tentative test program followed
the criteria given by the President and Prime Minister, that we were strongl.y
interested in the use of Christmas Island in view of the undesirability of reacti-
vating Eniwetok, and that we should attempt to ascertain any specific difficulties
which the British sec beyond those raised in the Prime Minister’s letter of November
16.
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On December 14 John Foster told Seaborg that, "We. continuc to feel that
Christmas Island can represent the most desirable test location for the atmospheric
series if it can be made available for exclusive use by the US. from January 1
through July 1, 1962 . ..." On the same day Al Graves indicated to Betts that LASL
fully supported the use of an island such as Christmas.

On December 15 AEC Commissioner Haworth wrote to McGeorge Bundy, the President’s
Special Assistant for National Security Affairs: ‘

To summarise, the availability of Christmas Island by January 1982 for the coming unu of tests would be highly
advantageous in that it would permit the conduct of & more extensive, mors carefully instrumented, and opera-
tionally simpler program with greater assurances of attainmaent of test objectives.

He pointed out that if too rigorous restrictions were imposed by the British, for
example, on our freedom of opcrations control, these advantages could be nullified.

On December 21 President Kennedy discussed the use of Christmas with Harold
Macmillan in Bermuda. Kennedy pointed out that the US. needed British support in
any decision to test in the atmosphere and that the British colony of Christmas
Island in the central Pacific offered an ideal site for testing in the atmosphere. He
asked whether Macmillan would agree to atmospheric tests on Christmas Island if the
political situation did not change vis-a-vis Russia, and Macmillan stated that that
was a decision for the Cabinet, but noted that Britain and America were partners and
we were in-this together.® :

In other discussions ‘at lower ‘levels during the Bermuda meeting a tentative
agreement was reached governing the use of Christmas if it should become available to
the US. The agreement stated that the island would be used only in conjunction with
a test program of an agrecd-upon general nature and purposes. Orly airdrops or
balloon shots would be used. The US. would have responsibility for control of the
various aspects of the tests, including their selection, scheduling, timing, and the
application of safety rules. However, the UK. would have a base commander who would
be a member of the safety committee. The U.S. could construct buildings and facili-
ties as it deemed necessary at its own expense, but approval of major facilities and
buildings should come from the U.K. base commander. The U.K. would assist in pro-
viding sccurity protection at Christmas Island. The US. would, in accordance with

*A. Schissinger, 4 Thousand Days, page 491.
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. existing agreements for cooperation (JOWOGs), furnish or othcrwisc_ make avaxlabl?r to
the U.K. detailed information concerning the tests done from Christmas Island. The
US. would be responsible for handling loss and damage claims .followxqg such tests.
All arrangements would be made without prejudice to cither nation’s claims to sover-
cignty over Christmas Island. On December 27 Phil Farley asked General Betts and
Gerry Johnson to review the draft statement of principles. .* .

Early in January 1962 Macmillan, in expressing to Kennedy hxs»unhappmcss at the
thought of test resumption, noted with strange irony that he should ht‘;v_c'spcnt
Christmas Day wondering how to commend to his cabinet colleagues the dedication of
Christmas Island for this purpose.* In further discussion, he also suggested that
the three leaders try once more for general disarmament and a test ban, noting that
the forthcoming March meeting of the 18 power disarmament conference _in ancva would
be appropriate for this purpose. He did not indicate whether, in his view, the use
of Christmas Island was conditioned on U.S. agreement to a disarmament conf erence at
the- Summit or whether his agreement to the resumption of American atmospheric testing
could come onmly if the conference failed. On January 12 Rusk suggested that
Kenoedy's reply should reject any link between the use of Christmas Island and a new
disarmament initiative. : ’

On January 17 Luedecke (AEC) sent Phil Farley the results of the DMA and MLC
reviews of the draft statement of principles. It was noted that in addition to using
Christmas Island as a test site, the AEC felt it important to add that the airfield
and other logistics support facilities would be needed for test activities away from
Christmas Island. The AEC wished to suggest that the statement of agrecement not
preclude firing from barges or other types of shots carried out some distance from
the island. The preferred interpretation would be that only airdrops or balloon
shots would occur near the island. By January 18 the test planners were nervous, and
Betts, noting that the island would probably not be secured for AEC use until about
Fcbruary 1 at the carliest, asked the Laboratories if they could still prepare a
meaningful experiment to give reliable data within the proposed time scales. _

On January 28 Starbird told Ogle that he might describe in detail for the
chairmen of the AEC and the MLC the impact on JTF-8 plans of further delay in the
Christmas Island decision. In essence he felt that even if the British agreed now we
could not use the island because it would take four to five months to prepare it for
a major operation; since we were planning to use Jarvis or some other isolated island
for a surface shot and had hoped to use Christmas for sampler aircraft operations, we
were in trouble on that too; we were making modifications at Johnston Island for
sampler operations without intending to opecrate them from that base, but if we didnt
have Christmas we would have to usc Johnston. Therefore, he intended to recommend to
the Secretary of Defense that the US. immediately indicate to the British that we
were no longer interested in near-term use of Christmas Island for a major test
series, but we should indicate our desire to use it for support of open sea activi-
tiecs. He commented that if we delayed past April 1 even this last possibility might
be out. Ogle responded by telephone and TWX, commenting, "Four or five months to get
Christmas ready seems long to me--technical end could still be done in remaining
time, but difficulty would come in getting camp support, airficld support in time."

On February 2, 1962, Bundy told Betts that on February 8 the British would agree
to our use of Christmas Island. As a result Starbird planned to visit Christmas
Island starting February 9, but on February 7 the U.K. representatives informed the
U.S. State Department that they were adamant that preparations not begin at Christmas

*A. Schlesinger, A Thousand Days, page 492.
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Island until the intergovernmental agreement was signed and that they would not agree
to Starbird’'s planned visit. They did agree that their Assistant Secretary Anderson
(Atomic Energy) and Air Vice Marshal McKinley would fiy to Washington on the 9th to
meet with Starbird, and that after those discussions they would be prepared to fly
with him to Christmas Island if such a trip appeared advisable. They promised that
the United Kingdom would react to the State Department’s comments on the proposed
island agreement by the end of the week, ie., by February 9. On February 8 the
White House issued a statement that the UK. had agreed to permit the use of
Christmas Island by the U.S. for nuclear tests.

¢ The fmal agrecement (with interpretation of ‘certain provisions) for U.S. use
ollows:

MEMORANDUM OF UNDERSTANDING COVERING ADMINISTRATIVE,
FINANCIAL AND SCIENTIFIC COLLABORATION ARRANGEMENTS FOR THE
USE OF CHRISTMAS ISLAND BY THE UNITED STATES GOVERNMENT IN
CONNECTION WITH THE PROGRAMME OF NUCLEAR TESTS DISCUSSED
BY THE PRESIDENT AND PRIME MINISTER AT BERMUDA

DECEMBER, 1961 :
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The High-Altitude Carrier

On November 19, 1961, AFSWC published a report which included a complete outline
of the high-altitude program. The report assumed three tests named Bluegill, King-
fish, and Starfish and, on the basis of nuclear safety, eyeburn, and operational
suitability, concluded that Johnston Island (others considered were Eniwetok,
Kwajalein, Christmas Island, and Vandenberg AFB) was the most promising operational
base for the tests. From consideration of boosters available promptly, and noting
that Sandia had already accomplished the detailed study of mounting appropriate
warhead devices in the Thor reentry vehicle, they stated that “"since these warheads
fit the yield requirements, they were the logical choices for consideration and the
Thor then became a °‘first choice for the operation”™ The AFSWC study had also
considered the Polaris, Redstone, and Blue Scout missiles. The Redstone, it was
noted, did not have the required altitude capability and would require extensive
modification of the warhead fusing system. The Polaris could meet the altitude
requirements, but would not easily accept.all of the warheads and had no provision
for attaching external instrumentation packages. However, the operational flexibili-
ty of the Polaris was seen as an extremely desirable feature. As for the Thor, it
was stated:

The Thor booster is available from current inventories, can accomplish all altitude requirements, requires only

minor modification for .dlpintion to the propossd warheads, and has an established high degree of reliability.

Twanty-three out of twenty-five Thor space boosters launched since October 4, 1960, have been succesaful. The

overall space booster success is 85 out of €2 launches. The Thor also has provisions for installation of
_external sjectable scientific instrumantation packages. '

The conclusion was that the Thor from Johnston Island was the most acceptable
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combination for Project Fishbowl®* To provide close-in measurement capability, it
was proposed to install on the exterior of the vehicle, at the base, three ejectable
scientific instrumentation pods. Additional instrumentation would be positioned by
using sounding rockets. The overall cost for the three-shot program (including one
spare booster) was estimated to be about $40 million, exclusive of JTF-8 costs, and
the preparation time was estimated to be five months under the most accelerated,
high-priority conditions. “"Limiting items appear to be payload design and fabrica-
tion, procurement and installations, and the training of sufficient launch crews to
satisfy the small vehicle program." The report further detailed the small rockets
required, showed schedules for the total program, and listed desirable experiments to
be ficlded. _

Even before Starbird assumed command of JTF-8 in Washington he reviewed the
recommendations for carriers for the high-altitude shots. Both AFSWC and DASA Field
Command had recommended the Thor. The use of the Thor would require the use of
Johnston Island, although Johnston might be required anyway as a base for launching
sounding rockets. During the last week of November and the first week of December
Starbird asked the Military Services to propose warhead carriers. The Air Force,
together with Douglas representatives, proposed the Thor, and the Navy- was quite
enthusiastic about using Polaris, pointing out that it might be possible to use the
ship "Observation Island" in order to launch from the ocean surface. On the other
hand, the Army was less than enthusiastic about the Redstone, which was now an old
missile, and the Nike-Hercules, but did point out they were available and could be
used. Starbird’s outlook, as transmitted to Booth with his final recommendation, is
paraphrased below. He had investigated only the three systems, Polans Thor, and
Redstone, and considered eight questions as follows:

1. Is the booster one which has been proven to be reliable? There is little
difference in reliability of the three systems in delivering a payload to a
satisfactory position in space, with Redstone having the best record and Thor
siightly behind, although both were better than 90 percent; Polaris, although
having a lower probability of successful performance, was a newer booster and
had remarkable success in its short period of limited firings. (Ed.note: Ogle
pointed out to Starbird that, from his point of view, both Redstone :mss:lcs had
failed in the Teak and Orange tests of Hardtack.)

2. Will a trained team be availablc to conduct the firings? The Navy would or-
ganize experienced personnel into a cadre for a full ship missile team which
could be ready in carly May. The Air Force proposed to use an experienced
contractor team to assemble the equipment, make preshipment checks, perform the
installation at Johnston Island, and perform the firings. The Army would assem-
ble immediately an experiénced crew. None of the Services proposed to furnish a
crew which had been functioning recently as a team, but ecach could provide ‘a
satisfactory team by the proposed date.

3. What data-gathering capability would be incorporated in the missile? The Navy
plans would incorporate four powered pods in the nose section, including one
nose cjection pod. The Army would use unpowered tail pods as done on Hardtack
and would also design and build a nose ejection pod. The Air Force would use
unpowered Atlas pods on the tail section and would not have a nose cjection pod.

LI

*The DOD participation in the high-altitude tests of Operation Dominic.
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iti in it kets. (Of course,
They proposed to position certain items by supplemental roc
the Navy system had not yet been designed, whereas the Air Force had done

appreciable work on the proposed Thor pods.)

Is any critical engineering and development required for ecach proposal? Here
there is some notable difference between the boosters. The Polaris would re-
quire some modifications and new designs: the nosc cone shape would bg new; the
warhead adapter and firing system for the ship would have to be chngncg and
built; and powered pods were a new requirement. Although Navy studies m_dxcated
no problems in any of these efforts, the schedule necessary to accomplish two
shots by June 15 left no room to remedy unexpected difficulties. For: t.he
Redstone, the nose ejection pod and the warhead adapter kit must both pe built.
The firing and fusing systems used on Hardtack would be used again, with some
modification still to be designed. As for the Thor, no significant modifica-
tions of the warhead nose cone configuration or existing adapter kits would be
required. A new firing and fusing system would have to be developed and the
Atlas tail pods have been flown on the Thor. In summary, for this question, "It
appears that significant engineering and development is required for the Polaris
system. That neceded by the Redstone is less by considerable degree, and that
for the Thor still less, although, in the Thor case, it will be centered around
the critical firing and fusing clements” (Sandia had already started working
on the firing and fusing systems.)

What systems test is possible prior to nuclear testing? Only for the Polaris is
a prior systems test proposed by the Services. A full Polaris test with a ship
missile crew system would not occur before May 1 and, at that, very little time
would remain to remedy any gross deficiencies. As for the Thor, the time
required to prepare the fusing and firing set and incorporate the tail pods
should allow conducting the test from Vandenberg AFB within 2 or 3 months. A
Thor systems test for Johnston Island could not occur probably -before mid-May.
As for the Redstone, a8 limited systems test incorporating the nose pod and
fusing and firing systems changes could be done at Johnston early in April.

Does the system have adequate techmical flexibility? Providing the Navy's
schedule can be met, the Polaris has by far the most flexible system, which
allows firing from the ship and counting down two missiles simultancously to T
minus ! minute and holding there indefinitely. Additional shots could be per-
formed with minimum time delay and no fixed land base would be required. The
Thor can be counted down to about T minus 8 minutes and held there due to the
short fueling time required. The Redstone, on the other hand, begins to be
fueled at T minus 45 minutes and only holds for periods up to 3 or 4 hours.
Further difficulties arise after T minus !5 minutes when the batteries must be
replaced if an extended hold is required. As for other considerations of f{lexi-
bility, the Redstone is limited to about 800 kilometers altitude, whereas the
Polaris and Thor can get well over 1,000 kilometers. All three boosters thus
meet current requirements, although the possibility of a test at altitudes over
‘800 kilometers would provide an obvious problem. In summary, "The operational
flexibility -of being able to operate from any chosen area on certain notice
gives to the Polaris a definite advantage over the other two systems. The
simultancous countdown featurec and the long T minus ! minute hold capability are
also great assets. Of the liquid fueled systems, the Thor’s longer hold capabi-
lity at T minus 8 also gives a significant advantage over the Redstone. Yet any
of the three should be capable of sufficient flexibility to permit the firing to
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occur under opportune weather conditions and in coordination with other instru-
mentation.” '

7. Does each system give assurance of being -able to accomplish the required program
within available time? Assuming the Bluegill and Starfish events and a final
cutoff of July 1, the final shot should be planned to be done by June 15 in
order to take into account delays. The Polaris, requiring ship conversion and a
payload redesign, could be scheduled for test early in May, followed by the
nuclear shots on June 1 and 15. . However, unforeseen engineering, development,
or ship conversion delays could retard these dates and it would not be possi.blc'
to advance cither of the firing dates without foregoing the proposed systems

. tests. The Thor program, which would include a Vandenberg shot, should be
capable of executing the two tests on May 15 and 30, providing some time
cushion. The Redstone would permit the greatest cushion, with a certification
test at Johnston on April 1 and perhaps nuclear tests 15 days thereafter.

8. Does cach system give assurance against catastrophe and personal injury? None
of the three systems sponsors has yet provided an overall safety analysis or
submitted complete hardware designs. The proposed warheads are one-point safe.
"As of now, no one of the three systems would appear to be ruled out by a lesser
chance to give sufficient protection against premature nuclear detonation or
nuclear contamination.” ‘

Based on his study, Starbird then recommended the Thor, assuming that a systems
test at Vandenberg would be successful. His primary reason for selecting Thor over
the Polaris was that it gave greater assurance of conducting the planned firings
within the period allowed. His primary reason for recommending Thor over Redstone
was the Thor's higher-altitude capability and his belief that we might want to fire
the 1,000-kilometer or higher shot during or immediately after the series. Starbird
also commented that it was his intent to “assign a special assistant to the Scienti-
fic Deputy who will have as his sole responsibility coordination of the high altitude
program.” Eventually Don Shuster accepted that responsibility. Starbird sent the
above recommendation to Booth on December 7 and Booth informed Air Force Headquarters
of the decision on December 15, 1961.. DASA further requested of the Air Force a
propelled pod from the nose for Bluegill and three other pods for each shot.

The decision to use Thor clearly settled the question of the launch site, which
would be Johnston Island.

General Obiervations

During the months of December 1961 and January 1962 the organizations were
firmed up, detailed operational and experimental plans were made, and procurement of
ecquipment, ships, airplanes, etc., was started, all in parallel While the organi-
zation continued to change to a certain extent throughout the operation, the Task
Force organization was pretty well settled by the end of January. By early December
Task Force Headquarters had obtained the use of Barton Hall in Washington. In mid-
December US. Army Colonel Roger Ray was assigned as a Deputy to Ogle to concern
himself with the test device.carrier missiles. In late December H&N appointed Paul
Spain as construction coordinator for the overseas operation; this was the beginning
- of the "Spain Committee," which consisted of one member from each Laboratory, EG&G,
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Field Command, JTF-8, and the AEC. It was quickly agreed that a!l construction
requirements would be sent to the Spain Committee, who would ;:oordmate. these re-
quirements, check for necessity, and arrange that the requirements be. fu!fxlled. .Fxm
Sugden (H&N) was assigned the responsibility for coordinating communications require-
ments, and EG&G (Frank Strabala) was given the job of collecting requirements and
supplying firing signals. Within the Laboratories, similar assignments were quickly
made. The LRL appointments have already been noted. For LASL Lee Aamodt took on.the
job of heading the Task Unit, with Herman Hoerlin as alternate, basically for h.xgh—
altitude efforts, and later with Austin McGuire as alternate. Shuster was initxall'y
responsible for the Sandia Task Unit, but after designation as Deputy to the Scienti-
fic Deputy he turned the Task Unit over to others. Frank Strabala ran the EG&G
organization. : . -

Thus, through December and January the operational concepts became clearer.
The high-altitude operation would clearly be done from Johnston Island. The AEC
development program would be done mostly at open sea, cither with airdrops or surface
detonations, and including one island shot. The ASROC effects test was also part of
the program. .

The Open Sea Operation

While awaiting a decision on Christmas Island, the AEC Laboratories and the Task
Force had no choice but to plan for open sea detonations. The aborted Operation
Everrecady had established a concept which was, somewhat reluctantly, developed
further by the testing organization. However, all experimental plans were made and
equipment was obtained with the idea of being able to move to Christmas Island if
that facility should become available. The concept was hammered out in dozens of
meetings during December and January. The intent was to do cither airdrops or shots
with devices emplaced on Liberty ships, which would, of course, be blown up. For an
airdrop there would be a free-floating “target” raft, 20 by 24 feet, outfitted with
radar reflectors, lights, and radar beacons. In addition there would be an air array
consisting of the B-52 drop aircraft (two were available), the two C-130 diagnostics
aircraft that had been obtained for Operation Everready, and a C-121 air array
control plane which would be backed up by control from an aircraft carrier. At an
appropriate distance from the target would be the command and control ship (the
carrier Hornet) and two diagnostics ships (McGraw and Merrill), which were MSTS C2
'ships with helicopter pads. On each ship two radars were available for tracking; the
ship’s radar and one installed by Sandia (584 and GMD radar). A DME system was also
provided to determine distances from the ship to the target raft and the bomb. JTF-8
would have its command post on the Hornet.

P2V aircraft stationed at Barbers Point NAS (Hawaii) would be used to clear the
test area ahead of time, assisted by two destroyers which also served as weather
ships. Additional weather information would be obtained using WB-50 aircraft. B-57
samplers, the B-52 drop aircraft, and the C-130 diagnostic aircraft would also be
based at Barbers Point. Other aircraft involved included air/sea rescue and C-135
sample-return planes, all of which would be based at Hickam AFB.

The danger area was to be a 400- by 600-mile area, with its near edge 300 miles
south of Oahu, although on occasion it was argued that the boundary could be as close
as 100 miles from Oahu. The 300-mile minimum distance from Oahu was, on occasion,
soméwhat disturbing because the B-57-B’s operating radius was only 434 nautical
miles, meaning that they had very little sampling time, especially if the detonation
were farther on into the danger area. _ .

For an airdrop, the LASL devices would be dropped from 45,000 feet in free fall,
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in either Mark 39 or Mark 15 cases, whereas the LRL devices would use Mark 36 cases
with drogue parachutes, which would be dropped from an altitude between 25,000 and
35,000 feet. Primary diagnostics were based on the MSTS ships. Fireball cameras
were mounted on EG&G-designed tracking platforms which were operated from the ships -
fire control system. Both LASL and Livermore had optical and EM time interval
measuring gear on the ships and on the C-130s, and LRL intended to install additional
optical equipment and appropriate EM gear on the Hornet: LASL planned to make alpha
measurements on airdrops utilizing an instrumentation drop case together with the
device drop case. For this measurement the Mark 28 instrumentation drop case con-
taining alpha detectors and appropriate telemetry gear would be released from the B-
52 at an appropriate time before release of the bomb so that the instruments were at
the proper distance from the bomb when it detonated, the proper distance being based

on the correct intensity range for such a measurement. Data would be telemetered

from the instrument case to one of the MSTS ships and recorded by Sandia gear. The

B-52 would also be equipped with fireball cameras and bhangmeters. The radar re-

flectors, lights, and beacons to be used on target rafts were designed and procured

by AFSWC with AEC funding and were to be installed on Navy rafts. The Navy would

then have the responsibility for proper target placement.

General Samuel directed that all bombing should be done by radar with visual
backup, but Ogle was arguing in February that it should be visual bombing with a
radar backup because of the previous experience in Nevada.

The ship array would be gently under way at shot time on a headxng of 270°
however, that point was still being argued at the end of January since 270° put the
shxp abeam of swells and that could be very uncomfortable. Howcver. the Laborato-
ries wanted the 270° orientation since the shots would be fired ecarly in the morning
and they wanted the optical gear to be looking (westward) into a dark sky to achieve -
maximum contrast.

There were several hazards to worry about The B-57 maximum range has already
been mentioned. Obviously, shot time would have to be chosen so that attendant
weather conditions would not result in a fallout hazard to Hawaii, either for a
normal drop or for an accidental detonation on the surface. Starbird worried some
about the latter point and suggested a safety link from the bomb that would prevent
surface detonation, but Ogle estimated that with the present system, the odds of a
surface detonation were about 1 in 10,000, and the safety link would degrade the
reliability of the fusing system. Such a link was not used. It was estimated .that
. if the ships were 10 to 20 miles away, then even in the case of a surface burst the
base surge radioactivity would not be hazardous. Based on Eniwetok experience, Ogle
estimated that the ships would be safe from blast damage if they were six miles from
a shot of 100 kilotons yiecld, 10 miles from 1 megaton, 15 miles from 3 megatons, or
20 miles from 10 megatons. These distances were somewhat conservative compared to
later Navy-produced numbers. Because of the possible tsunami problem associated
with the tests, Bill Van Dorn of Scripps Institute was asked to help, not only with
that general problem for the airdrops, but for any problem that arose in the opera-
tion. :

The Laboratories initially considered firing several bombs on Liberty ships
.using a radio link from the command ship. Some six Liberty ships were requested, but
by the end of December LASL had withdrawn their request for three of the ships.
Livermore continued their request, and on January 23 the Willy Jones arrived in Pearl
Harbor to undergo modifications for the Livermore Lute shot. For such a shot the
device ship cither had to be anchored in deep water or had to have very heavy and
deep sea anchors. H&N and the Navy, carly in January, set about trying to obtain
such anchors. : Tt

The Hornet and the MSTS ships were made available for modification on the west
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coast in mid-January. On January 19 parallel work on engipcering gcsign and modifi-
cations began on the Hornet with the intention of putting equipment aboard by
February 12, ready or not, in order to mect a first dry run dgtc_ of February 28. The
ships were scheduled to leave the west coast on March 6, arriving at lfcarl Harbor on
March 12 for any last-minute changes, and leaving on March 22 for practice runs. ]

Thus, most of the gear for this kind of operation was under construction or in
hand and being installed on the ships by early February. prcvcr, th.e.Preudent
announced on February 8 that arrangements had been made w:th. .the _Bnt:sh to use.
Christmas Island. Work continued for the next week on ship modification and equip-
ment installation while a decision was being made on whether or not to move to
Christmas. The Lute shot had been canceled late in January, and, hence, work on the
vessel Willic Jones was stopped only a very few days after it began. 'Starbxrd asked
his Deputies and the Laboratories their opinions on the wisdom of trying to move to
" Christmas Island under the continued constraint of an April 1 readiness date.
Goeckermann answered for Livermore on February 12:

In the original planning for Operation Dominic, we were instructed to retain the capability to move ashore at
Christmas Island. Thersfors, our plan for Christmas Island will clossly resembie the Hornet installation. Our
site arrangernent will probably consist of & control point traller park loested nesr Able Site, two camers .
stations located along the south shore, and a rocket launcher pad. in the vicinity of Able Site. This basic
m&hutbmdthmmkdwd.. '

He pointed out that LRL planned to have an advance party of ecight arrive at Christmas
on or about March 1, but other personnel would not arrive until after trailers
arrived. He recommended that all equipment on the ships at the moment be taken to
Hawaii on those ships, moved into the dry well of an LSD for transport to Christmas
Island, where it would be taken ashore in LCUs. Airlift to Christmas would require
considerable modification of the trailers. He recommended against sea transfer of
the Hornet trailers using ship’s tackle. But overall, he concluded that if we moved
immediately the April 1 date could be met. Goeckermann also made the point that a
move to Christmas would allgviate the bomb tracking problem, permitting smaller
camera fields of view, and, hence, better resolution and improved data. The back-
ground problems would probably be less, but the C-130s would have to be based at
Christmas. . o '

The other organizations answered in similar vein, and the decision was made to
move to Christmas Island on February 15, 1962. The Hornet’s Captain was furious!

Move to Christmas Island

Starbird immediately left for Christmas Island, taking along an initial party of
Laboratory representatives, some of the Deputies, and an initial crew of H&N and AEC
people, and just as he left Washington, he grabbed Colonel Phil Hooper. The initial
party promptly completed the layout of most of the technical facilities, the assign-
ment of space in the British facilities, etc. Colonel Hooper was informed that he
was the U.S. Island Commander and told to stay there, very much to his surprise.

The scientific and support equipment was removed from the aircraft carrier and
loaded aboard a US. Navy 'LSD for shipment to Christmas. QOther equipment was
packaged and shipped via MATS with great cooperation from CINCPAC, PACAF, ctc. There
were 367 H&N personnel, 74 user personnel, and 152 military personnel (for a total of
593 Americans) on Christmas Island by February 28. While the Americans promptly took
over the control tower and airfield operations, the British, throughout the entire
operation, met every plane and briefed incoming people on the hazards of the island.
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By the end of March there were approximately 1,500 people on the island. Both the
Navy and the AEC moved in communications equipment, the first communication van
arriving February 20. However, communications were bad for some time; in fact, they
were not satisfactory until after April 22. The mess hall and boiler house were in
operating condition within seven days after work started, but the mess hall was never
satisfactory during the entire operation: the dnfﬁculty was the initial attempt to
use British equipment. The barracks were quickly rehabilitated and- the water wells
and British power plants were started up. The Joint Operations Center (JOC) was
rehabilitated and the Air Task Group, TG 84, began to move in. (A map of Christmas -

. 1sland showing locations of some of the facilities is in Figure 13) Since the
British power was 50~cyclc and there was not very much of it, American generators
were promptly brought in and an extra power system was established near the JOC.

By April 21 new target positions had been picked by joint agreement between the
technical Task Units; these varied from 10 to 20 miles from the main concentration of
experimental gear which was called A or Able site. A survey of depths and currents
off the southern part of the island was made so that target mooring could be de-
signed. The target mooring turned out to be a very serious problem, but, fortunate-
ly, between the Navy and Bill Van Dorn a8 method was developed using lighter-than-
water rope and three anchors. It worked nicely.

During late February and carly March there was appreciable discussion among the
Laboratories, AEC Headquarters, and AFTAC concerning possible measurements by the
British on the Christmas shots. They wished to make time interval measurements by EM
techniques, for which they had very highly developed techniques. After appreciable
discussion their participation was agreed to. '

. By March 3 the Navy Task Group had arranged to moor targets of f Christmas Island
and by the end of March they had arranged for placement of the first trial target. .

On March 2 the President announced the US. decision to test (if the Russians
did not come to an agreement before we started) in the latter part of April. The
President’s announcement allowed a little more time for preparations.

However, on March 7, at the JTF-§ scheduling meecting of the Task Units in
Denver, the test organization was told that in order to give the President the option
of conducting tests before April 23, preparations at Christmas were not to be re-
laxed. An appreciable flurry was thrown into the system when it was stated that the
President might want to start testing in the atmosphere at any moment. A -quick
review of the situation led to the conclusion that, if necessary, we could fire
within a week. However, it was agreed that the first dry run of the ground-based
part of the system (diagnostics, etc.) would be on April 1, that there would be dummy
drops between April 1 and 10, drops of high explosives between April lO and 20, and
we would then be ready for the first live round on April 23. _

By March 7 Colonel Hooper reported .the status of Christmas Island to CJTF-8 as
follows:

1. Communications: Conditions appeartobeimproving, but most frequencies continue to present unsatisfactory
reception and transmission. Local equipment deficiencies which have been identified have been corrected.

2. Transportation: leiclo' transportation is bad. Personnel vehicles now being received are in as bad or worse
eondition than original shipment which you saw here. This has been a psychologicsl blow to sll here;
however, the shock is about over. A emall bus and five pickup trucks have arrived from Hickam. These will
ba available for customers tomorrow.

3. Mauin Camp: The northeast, east-central, and central areas are eolhphuly ready for occupancy. The west
area is about 65 percent ready for occupancy and about 40 percent occupied. Rahabilitation continues. We
areplacing eight men in six~-man rooms. Present watersupply will not support more than 1,300 men. Previous
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U.K. estimates are not proving out. Five distillation units have just arrived on barge. Present population
is 1,239,

4. Site "A” Camp: Construction of 250-man camp has been initiated, with site preparations 40 pirccnt
complete. Army Port Company is sssisting by erecting s temporary camp nearby. This camp will have Port
Company kitchen and will permit camp occupancy when trailers arrive.

‘ §. Port Area: To date, the following ships have been off-loaded: Jerome County, Harris County, Monticallo,
Arikars, three barges, Kabildo, and Snohomish County. The Quapaw, with three barges, has just arrived in
harbor with stills and fuels.

6. Airfield construction: Site preparation is in progress. Material and equipment for airfield rehabilitation
are due to leave Honolulu on March 7. Field engineering is in progress and preliminary drawings are 30
percent complete.

7. Scientific construction: Site "A"-~trailer site is graded and stabilised and material spread ready for fine
grading. Trailer site 1,000 feet from main site completely graded. Preliminary drawings and field engi-
neering are in progress. Site MM--access road in and engineering in progress. Site D--bunkers in and
shaped. Trailer site is graded and stabilisation material hauled in. Site YY--trailer site cleared, no
engineering other than site stakeout.

8. JOC Area: Ares has been cleared. In process of restoring sir conditioning unit . . .
(Ed. Note: No number 9 included in message.)

10. Fuel Farm: U.S. Marine's units are well along on fusl farms as planned. Two $00,000-gallon units are now
going in near Boy Seout-Port ares. Two 6,000-gallon units are being installed near UK. farm st airport. We
now have a JPK4 capability. Marines working 24 hours a day and are good . . . ’

(Ed. Note: No number 11 included in message.)

12. U.K. relations continue as excellent. Accounting systems have been discussed with Mr. Pitman, who is re-
turning London with recommendations for simple arrangements. :

13. Colonel Fackler of 8.4 has been most helpful in every way.

On that same day, the scientific trailers arrived. By March 15, 1962, a target raft
mooring system had been agreed upon between Scripps and 8.3 and by March 26 the sea
bottom survey on the south end of Christmas lsland was complete. Thus, by early
April the first target raft was in place. The raft was equipped with radar reflec-
tors and beacon lights and also served as the anchor for -a small balloon flown at
about 1,200 feet to assist ground radar systems. (Some of the rafts survived some
of the smaller shots. A picture of a raft in place is shown in Figure 14 and a raft
after being exposed to a detonation in Figure 15.)

During March a pipeline was run from the deep sea mooring to the airfield to
allow aircraft fuel transport. When the pipeline was first operated hardly anything
- came out of the far end except land crabs, but it was soon in satisfactory operation.

There were several requests for planned detonation altitudes, many of them
incompatible. In order to obtain further calibrations on ‘their long-range seismic
and electromagnetic detection techniques, AFTAC requested that the height of burst of
some 10 shots be varied between 1,200 feet and 12,000 feet. However, other criteria
were more compelling. Because of the cloud layers and the operating height of the C-
130s, the Laboratories wanted the burst at an altitude which would guarantee a clear
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Figure 14.

before detonation: the balloon was called

A Christmas Island airdrop target raft,
kytoon.
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Figure 15.
A Christmas Island target raft after detonation.

line of sight from the ground at A site. The British were, however, concerned w:th
the fallout question and suggested to Ogle use of the following rule:

Height of burst = 270(W)04 feet.
On April 5 Jane Hall sent Ogle a message about the planned heights of burst stating:

Wcmconurnodnboutmmounbnrthuthcbachhdbuutmyhchmnmthoutduom»dtothopnmm :
purpose of the test, namely, to measure the total yield.

Ogle answered on the 7th, giving the planned hcight of burst for the LASL shots
(heights from 2,300 to 5,700 feet), and commenting, "Numbers may have to be changed
slightly during operation because of joint fallout consideration between ourselves
and the British; however, we will be careful to protect purposes of tests and get
data. Don't get excited, I still love LASL best.”

By mid-March the B-52 crews had had a number of practice fhghts from Knrtland
AFB, and TG 8.4 was able to report that the crews were up to snuff.

By March 26 Colonel Hooper reported a total population of 1,816. Other items in
_ his status report follow: :

~SEORET—
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Tohphonu installed to date: 51 in JOC, 56 in Main Camp, 9 in Airport, 2 in Site A, 1 in Site Y. The 70-line
exchange will be in operation in A Site by March 25. ... U.S. mattresses and pillows distributed todsy in Main
Camp. ... Dining facilities have improved in overall efficiency and appearance. Midnight meals as well as odd
hours’ servings for air crews and work groups are provided. ... Camp Store started in March 10 with limited
iterns. Supplies expected by ship next Monday and ready for sale March 29. ... Average water consumption has
dropped the last three days; therefors, more water is available at this time. Distillation units should have
pilot run at Main Camp Sunday. ... . Work at the scientific sites has progressed at a faster rate than other
projects. Permanent power switchoverfornext Monday. Site Able permanent campfacilities now available for 200
trailers. Continuing initial shakedown. Satisfactory progress at other sites. Target positions sre being
checked out by Sandia radar.’ . . . Air conditioning not yet installed in weather central; therefore, all the
electronic equipment cannot operate. Plan to complete by March 28. . .. Airfield: This is the most critical
item at the present. Construction equipment difficulties have been encountered. H&N are airlifting additional
equipment to include a motor patrol to mest taxiway and parking requirements. . . . Have taken 100,000 gallons
aviation gas from tanker to Marine tanks. . .. Fifteen target rafts now moored inner harbor. . . . Medical:
Have been informed that a 26th Division medical officer is available. Have requested that he be sent here. . ..
Dr. Lee Aamodt’s pressnce has besn most beneficial. . . .1 do not yet see a solution for latrines at sirport
and JOC. Shaw is working on this with HEN.

On March 22 Starbird felt the Task Force staff on Christmas was ready to make de-
tailed operational plans, and he notified everyone that Lee Aamodt would be Acting
Scientific Director at Christmas until the arrival of Ogle. On that same day Ogle
sent Aamodt some suggestions on the height of burst for the first shot; tolerances on

the target Position; suggested operational communications, including TV reproduction ha !
of the Sandia plotting board at the JOC; muster and security-sweep items; etc. ‘ }
.At» the la;t minut: several other experiments were added. In late March AFSWC 7\ <
obtained p;rm:ssion to use their own B-57-B aircraft to determine the thermal effects Q, Q
of lc_;w-alt:tudg nuclear detonations on aircraft. In addition, Guthals arranged for Y —~ &
d.cbns Floud pictures to be taken from the sampling B-57s until 2 hours after detona- W R
tion. Fm_ally, QASA requested approval to do the eyeburn experiments using monkeys E o LL
and rabbits, which had been suggested for Operation Everready. Q\ % LZ
RS \'\_?
é\f,\g\‘

= 4
cems ol protecting the natives on the island occupied an. appreciable SQT

amount of time in late March, the initial decision being to build a fence 15 feet
high behind which they could be placed so they could not see the initial detonation,

thereby preventing eyeburn. Food and entertainment were to be furnished at shot time.

In case of fallout, it was suggested that the natives be moved to their stone church

at London. ' ' . '

~ Late in March the British representative, Air Vice Marshal McKinley, was con-

vinced by Starbird to agree to the JTF-8 proposal that the danger area include

Washington and Fanning Islands, for which there would be specific protective

measures.

On April 3 Starbird and Ogle briefed the Governor of Hawaii on the forthcoming
operation, assuring him that there was no problem to that territory. Subsequently
they went to Christmas Island and established -the Task Force Headquarters there
effective on April 4. Late in March TG 8.4 had moved to Hickam and the B-52 bombcr£
moved to Barbers Point NAS. Practice drops of mock drop vehicles (shapes) were made
on Agril 6, 7, and 8, 1962, and everything operated properly. However, on the }0th
the first dry run occurred using gll the appropriate electronics, beacons, fusing,

~SESRET—




380 RETURN TO TESTING

ctc., (DRM No. 1), leading Ogle to comment in his notebook:

The dry run on the 10th taught us a Jot. The system for getting information from A Site to the Air Operations
Center (AOC) was bad, to the Joint Opcutio.m Center {(JOC) was impossible. The bomber and device bsacons
could not be picked up, part of the telemetering would not work, the bomber made his first run on a ship, etc.
We aborted the first live run (9 a.m.) at minus 11 minutes, let him go on the second to minus 20 seconds, and
then aborted and sent him home.

On April 13 the second practice run operated properly. The next dry rum, on April
16, was moderately successful except that Sandia lost tracking and had to go to a
pre-set position for the cameras, and that operated properly. Communications to the
control room were still bad. Dry run No. 4 on April 19 was aborted because of
weather (the practices were being done realistically), but it was completed
successfully on April 21.

On April 19 Starbird received a message from Luedecke warning him that the
Presidential announcement of the U.S. intention to return to testing was expected on
the 24th of April: by the 23rd, with only a one-day notice, the system was ready.
During the afternoon of April 24 Starbird received a message from Betts transmitting
Presidential authority to begin testing.

To summarize the situation at Christmas Island at that point: Bombs were to be
dropped on a target (see Figure 15) which was roughly 10 miles from a manned experi-
mental station, the range depending upon the expected yield of the bomb. The station
was instrumented jointly by LRL, LASL, EG&G, and Sandia to perform optical and
clectromagnetic time interval measurements, and to take fireball pictures. Fireball
pictures were also taken from a second station. Electromagnetic time interval
measurements were made from several points on the island. The same types of measure-
ments were made from the C-130s based at Christmas Island. The Sandia radar con-
tinuously tracked the drop aircraft .in its orbits and presented that information at A
Site, the Headquarters for the technical organizations. Information on aircraft
positions could be sent to the JOC cither by solid wire from A Site or by radio from
the, RC-121 control aircraft. The air array positioned itself on the target raft.

Sampling aircraft operated out of Christmas and samples were to be returned directly

tojthe Mainland by special C-135 airlift. The aircraft inventory at Christmas Island
April 22 is shown in Table XXXVIIL.

¥ Other parts of the system which were based in Hawaii consisted of B-52s opera-
ting from Barbers Point and the LASL optical KC-135 operating out of Hickam. The KC-
. 135 had been obtained for high-altitude operations, but also carried out long-range
optical detection experiments on a number of the Christmas Island tests, Lee
Hollingsworth of Sandia, who had been put.in charge of all weapons, was also based
at Barbers Point, where a weapon assembly facility had been established. Livermore,
LASL, and Sandia weapons experts were also bascd at Barbers Point.

The radiological safety organization set’ up under Gordon Jacks was based m
" Hawaii, but it was responsible for those activities at all sites.

Just before the tests started General Samuel had found it necessary to establish
another Task Unit at Christmas, headed by Colonel Paul Fackler. Dan Rex had taken on
the responsibility of putting together a weather and fallout prediction system on
Christmas Island, and various members of the Ad Hoc Safety Panel (Orin Stopinski, Vay
Shelton, etc.) were always present to assist in judgments about hazards on the shots.
As agreed upon with the British, the final Safety Panel included Air Vice Marshal
McKinley, whatever Deputy Commanders were present (all were there for the first
shot), and the Task Unit Commander representing the Laboratory whose shot was being
fired. The Safety Panel ‘was chaired by the Scientific Deputy or, in his absence, his
designated alternate (in general, cither Aamodt or Goeckermann). The Laboratory Task

.
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g Laboratory, tha,t is, he

had final say on behalf of the sponsorin
e v st the sk ' hout agreement from the

could always stop the shot, but he could not turn it on wit
Safety Panel and the Task Force Commander.

TABLE XXXYVII
AIRCRAFT ON CHRISTMAS ISLAND
April 22, 1962

Tvpe  Number Unit of Assignment ‘;‘ ™

WB-50 5  55th WRS, McClellan AFB, California N %

"B-57B/C 11 1211th Test Sq., Kirtland AFB, New Mexico & ~

B-57 D 6 1211th Test Sq., Kirtland AFB, New Mexico E\

B-57 B 2  Aecronautical Systems Division (USAF), Wright-Patterson AFB, Ohxo U §

B-57 D 1 Hughes Aircraft x E

RC-121 2 52nd Airborne Early Warnmg & Control Wing, McClellan AFB, California L’I N
.C-130 2 Stewart AFB, Tennessee -

P2V 14 Navy o

C-54 2 APCS - \\/BJ g

SC-54 2 Air Rescue Service . &
H-21 6 Stcad AFB, Nevada =2

C-118 1  General Starbird A~

L-19 1 General Starbird —

Q\I\J

NOTE: B-532s and C-135s (sampler return) st NASBP. _u_: ’3,2

' [ AN

) <§<~'
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-

327

O

boratory the choice quickly
Baker-Howland group. A search of the World War II
records showed that it would be difficult to operate landing ships at Baker and
Howland, which had been used as staging islands for aircraft going into the Pacific
theater. The island had to be fairly large and have some moderately flat area for

the very large experimental array planned.
the President’s unhappiness about the numbcr of shotsm
mhcre was an attempt to combine the Livermo ux
riments with the LASL shot. LASL also introduced into

the experiment some vulnerability measurements. However, the basic cxpcrimcntal(\\\\
arrangement would consist of a multiplicity of long pipes fanning out in all dnrcc- — -

tions from the device, each pipe fitted with appropriate neutron detection systems on ‘€ J 2

the  end (Phonex). LASL also planned to make close-m electromagnetic cfl'cctsy’—g K

measurements on this shot. =TS

On November 30 LASL asked the Task Force and the AEC to begin looking for an > 5% f

island, and suggested Jarvis as a first try. Colonel McMillan of the DMA test of[i ice ,‘g C
met with representatives of the State and Interior Departments on December 11 toj R
discuss the possible use of Jarvis, Baker, or Howland. Since the islands belonged toC Y

: v . Z\V) <
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the US. and were uninhabited, State had no concerns from a political point of view,

but were concerned with the fallout hazard. The birds on Jarvis were mentioned, -

but without concern. The conclusion of the meeting was that DMA should send letters
to both the State and Interior Departments describing the proposed uses of - the
islands, outlining the safety aspects, and requesting approval. The State and
Interior Department representatives felt an affirmative answer would be forthcoming.
On December 22 H&N began to estimate costs for the test preparation work on the
island. After a bit more study DMA recommended the use of Baker, if possible, rather
than Jarvis because of Interior Department information that there were about a
million birds inhabiting Jarvis Island. On the other hand, Ogle and Starbird pre-
ferred Jarvis because it was closer to Christmas and sampling for a test done there
would be possible using aircraft operating from Christmas. On December 27 Bradbury
formally asked Betts to arrange for the Laboratory's use of Jarvis and to notify the
Lab of the island’s availability by the first of the year. On that same day Ogle and
Starbird agreed on a danger area around thc istand, 250 by 400 miles on a side, with
most of the area downwind.

The LASL operational concept as of early January 1962 was to occupy a camp on
the island on the 1Ist of April, spend the next six weeks preparing scientific
‘stations, evacuate the island on May 14, and fire on the 15th. Thus, H&N would have
to deploy to the island, build a camp, and get heavy equipment there by April 1, only

three months hence. A 10-ton crane, bulldozers, and other vehicles would be neces-

sary, and somewhat more than 50 technical people would be on the island then. LASL
requested a ship to hold some of their nine trailers, and, in addition, adequate
ship-to-shore transportation. Since the fireball yield was desired, fireball camera
stations would be built on the same island as far away as possible from ground zero.
That requirement made Jarvis look a little better than Baker. If Baker were picked,

sampling might be done by aircraft based at Canton Island, and il Jarvis were picked,

sampling might be done by aircraft from Christmas, if we had use of it. If not,
perhaps samples could be obtained by A4D aircraft operating from a Navy carrier, and
Admiral Mustin was queried on that point. LASL requested that an LSD-sized channel
be opened into Jarvis, and that, while waiting, any maps available, overhead photo-
.graphy, %tc., be obtained. JTF-8 promptly asked CINCPAC to arrange for overhead
phaography of Jarvis and Baker Island, the results to be provided as soon as possi-
ble, and also requested that they plan an inspection trip to all three islands to
begin on January 22.

On January 19 Secretary Udall informed Seaborg that Jarvxs would be acccptablc
as a site. Although a_large number of birds would be destroyed, there was no danger
.of ‘extinction .efv a W:rd species. Udall concluded that the military necessities for
the shots overrode the substantial wildiife losses.

The late January survey of Jarvis and Baker showed that apprecnable blastmg
would be necessary to clear a boat channel into Jarvis, that the seas were very
rough, alhd that nothing larger than an LCU would be feasible for putting equipment on
Jarvis. Baker would take about .the same’effort, but the World War II airstrip could
be made gperational in about a week by ten men with some equipment. It was estimated
that the number of *birds on Baker was about one-tenth the number on Jarvis. By the
end of January Starbird had indicated his urnhappiness at using Jarvis, because ol the
birds, and had asked Farley of the State Department to investigate the possibility of
using Canton Island for sampler aircraft operations and logistics backup. If that
were {easible Baker might be a better choice than Jarvis, assuming we did not get
authority to use Christmas Island. Since sovereignty over Canton was also contested
between the Americans and the British, Farley thought it would be just about as
difficult to arrange use of that island as it would be to use Christmas. By the end

of January a complete experimental plan had been transmitted to those involved, the
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logistics requirements were known, H&N was designing the construction rcguircd, apd
LASL was building the detector systems and other equipment needed for whichever site
was selected. .

On January 31 George W. Ball, Acting Secretary of State, stated there was no
objection to the use of any of the three islands, provided precautions were taken to
avoid hazards and fallout, but he did feel that it would be advisable to take any
reasonable steps to minimize destruction of the birds. Upon their return, the survey
team strongly recommended the use of Baker Island since, with a minimum amount of
work, the beach at Baker could be usable for landing craft, not so many birds would
be killed, and the airstrip could quickly be made operational. The requirement for
fireball cameras was canceled after Livermore agreed that flying both C-130s on the
Baker Island shot would provide sufficient fireball photographic data.

" On February 6, 1962, Bradbury offered to forego the Baker lsland shot in partial
exchange for approval of the deep space shot, Urraca. Betts and Brown took him up on
it, and the Baker shot was canceled (as was Urraca, later). The vulnerability and EM
experiments were instead transferred to the NTS Smallboy shot. :

Betts put it slight differently to the Commission. On February 7, 1962, the
Commission Secretary, W. B. McCool, recorded:

General Betts stated that the Los Alamos Scientific Laboratory had recently submitted a proposal for s 1,000-

t0 2,000-kilometer atmospharic tast to replace s test previously proposed for Baker Island. The Chaitman said

that he was in accord with LASL’s recommendation, although he would like the Department of Defenseto concurin

it. The Commission approved, after coordination with the DOD, planning for the 1,000- to 2,000-kilometer
experimaent.

N

The Navy had already gone ahead on procurement of the ship Monticello for \,\»

support of the Baker Island operation, and the Air Force had indicated a need for 43 \U:R

officers and 90 airmen at Canton in support of that effort. All of this was canceled E )

on February 8, 1962, '

X
Swordfish (ASROC Effe o | IR,
cts Test) SNV
VA Y
=
= =
[ia1ly planned 10T €Xecution in , ask Force <9
had been formed. Thus, two changes had to be made by the Navy. One was to put o\
together an entire effects program that would fit with the firing of the ASROC
device, and the second was to decide what DOD organization would be responsible for
the operational aspects. It did not take long to decide the relevant responsibility
question. To Booth it was obvious that since ASROC had been redesignated as an
effects test, it should now, by military rules, come under DASA, who were, in princi-
ple, in charge of effects experiments. . Thus, Booth suggested to the Joint Chiefs of
Staff on December 12, 1961, that ASROC responsibility should be assigned to JTF-8
under Chief, DASA. There were obvious difficulties because ASROC had been planned
for the Atlantic and Starbird had made it clear that he did not wish to operate in
two oceans. Starbird also told Booth that if the operation were conducted undecr
JTF-8 it would not be under Ficld Command, DASA, but would be directly under JTF-8.
The ASROC shot was assigned to JTF-8 on January 12, 1962, for incorporation into the
Dominic series. : :
Since the test was now an effects test the Navy had to come up with an effects
experiment test plan, which they did in just a little over two weeks, with appreci-
able assistance from the David Taylor Model Basin organization. By February 2, 1962,
the Navy outlined the objectives of the experiment as follows:
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On that same day DASA released funds to the orgamzatnons responsible for the:
Swordfish projects and started planning the measurements. The proposed date for the
shot was May 1. On February 21 Mustin assumed operational technical cognizance of
Swordfish and on March 3 he announced the formation of Task Unit 8.3.4, specifically
assigning that group the mission of planning and coordinating the Swordfish test.

Since the operation would need facilities of the same type used for other
. portions of Dominic, the Task Force Headquarters initially planned that Swordfish be
done near Christmas Island, somewhere in the danger area to be established for the
airdrop operation, and they so announced on February 20. The President, on March 2,
announced that testing would resume and on the same day Task Force 8 publicly an-
nounced its formation and mission, stating that the detonations would be carried out
in the Johnston and Christmas Island danger areas. Three days later, Roger Revelle,
who, as Science Advisor to the Secretary of the Interior, had been involved in many
of the ecarlier Eniwetok/Bikini operations, wrote to the AEC expressing his concern
about the test of the ASROC in the Christmas Island area and suggesting instead the
Wigwam area off the coast of California. As background for the suggestion he noted
that the Wigwam area had been studied extensively in the past from an oceanographic .
and biological standpoint with the resuit that “"virtually no marine life of economic
importance would be affected in the Wigwam area, and these conclusions were borne out
by the observed distribution of radioactivity after the tests.” (The Wigwam event
occurred in 1955.) He also wrote: "On the other hand, the Christmas Island region is

close . to. onc .of the most fertile arecas in the ocean and is cxtcnswe!y used by
Japanese fishermen."
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Starbird discussed Revelle's suggestion with Luedecke on March 14, .noting that
" he had planned so far to conduct the exercise in the Ch'nstmas area in ordcr 10
utilize resources that would be there for other purposes. With.respect to moving the

event, he said:

It would require substantial added resources to conduct this experiment in the alternate Wigwam area. Weshall
immaediately investigate what is needed in this regard. In addition, it is probable th}t use of the alternate
ares would require the declaration of s danger area not now contemplated, although no such danger area was
declared for the Wigwam event in 1956. ’

Since the selection of the ‘nuclear weapon test sites had been assigned to the
AEC, General Starbird raised the question with the Commission during his brief ing on
March 28, outlining the whole program. Starbird noted that while he was aware thgt
the Wigwam area was known as a *fish desert,” he had planned to conduct the sho.t in
the Christmas Island danger area for operational reasons. He had read the prelimi-
nary comments of the Division of Biology and Medicine (AEC), which concluded that a
very few commercial species of fish would have a measurable but not hazardous level
of radioactivity, and probably the number of fish which could be caught and have a
measurable degree of radioactivity would be between 7 and 70. However, he noted that
both Scripps Institute of Oceanography and the Wood’s Hole Oceanographic Institute
recommended that the shot be moved to the San Diego area, and that Secretary of the
Interior Udall had 'also asked the AEC to reconsider the planned location of the test.
He went on to say that he would continue to recommend that the test remain in the
Christmas Island danger area, but if it was moved to the Wigwam area, he would ask
that the Navy conduct it. Mustin noted that if the tests were conducted in the
Wigwam area, it would bé necessary to acquire the services of an additional LSD, an
additional tug, approximately six P2V aircraft, and three additional aircraft for
weather reconnaissance information. He could not comment on the availability of the
additional resources at the required time. The planned shot date was only six weeks
away (May 18 to May 23). - ‘

The Commission discussed the subject again on March 30 with Roger Revelie,"
Spurgeon Keeny, Gerry Johnson, Admiral Mustin, and Dan Rex (the Task Force weather
officer) present. Task Force representatives continued to favor the Christmas Island
area. Mustin revised his estimated added requirements to approximately ten aircraft,
three ships, four small Naval craft, and 800 men, if the test were conducted in the
Wigwam area. Dan Rex presented data to show that the weather was somewhat more
- favorable in.the Christmas Island area and Mustin estimated that it would take
approximately five days to conduct the test in the Christmas area, but ten or ecleven
days in the Wigwam area.

The representative of the AEC Division of Biology and Medicine, Dr. Dunham,
opined that it was virtually certain that someone would discover tuna or another
commercial fish which would have experienced a measurable but not dangerous increase
in radioactivity as a result of the Swordfish test, if conducted in the Christmas
area. After discussion among Revelle, Dunham, and Mustin, it appeared clear that
there was no actual hazard, but there could be no guarantee that the Japanese, who
fished the area fairly heavily, would not catch some nonhazardous but radioactive
fish. - The result was that in view of Revelle’s position, and as public evidence of
the AEC’s concern with safety, the Commission approved a relocation of the Swordfish
event to the Wigwam area.’ »

General Starbird raised the question of a Wigwam exclusion area with the
Commission on April 12, stating that the arca should be some 70 by 100 miles, but
also noting that the absence of commercial fishing vessels with only a small amount
of merchant shipping in the Wigwam arca supported his recommendation against

~SFCRET

e




38 RETURN TO TESTING

establishing a danger zone. Gerry Johnson concurred for the MLC. The Commxssnon
agreed it would not be desirable to establish an additional danger area at the Wigwam
site.

Thus, by mid- Apnl the Navy laboratories (NOL, NEL, NRDL, etc.) were prepared to
make appropriate measurements in the water, in the air, and on the ships. EG&G
furnished the common timing signals and the AEC took on the job of monitoring the
radioactive pool and determining the marine life effects. A towed test array was
designed consisting of a ship and a number of coracles from which hung instrumenta-
tion. Bill Murray of the David Taylor Model Basin was the Scientific Director for
that shot and Capt. Ben Petric was the Task Unit Commander.

Thus, by April 24, when the President announced the resumption 6f testing, the
Swordfish system had been designed, most of it put together, and the shot point had
been chosen. The system was being assembled in San Dicgo and was preparing to
rchearse.

The Polaris System Test

After President Kennedy's March 2 announcement on test resumption the JCS
promptly requested that the previously considered Polaris system test be included in
the series, and by March 7 it had been approved. The appropriate command and control
systems had already been developed before the November 29, 1961, NSC subcommittee
meeting, which had decided to delete the test nicknamed Frigate Bird. The appro-
priate missile and warhead destruct systems had also been designed and were being
built in the interim.

The reinsertion of this shot at such a late date caused an apprccaable f lurry in
the Task Force. Starbird and Ogle had no time for detailed study of the fusing and
firing systems because they were deeply involved in preparations for the Christmas
Island and Johnston Island operations. Scheduling was an immediate problem, planning
still being constrained by the Presidential directive to make the operation as short
‘as possible, once started. Starbird felt very strongly that the high-altitude por-
tion of the operation would demand great attention and that, therefore, Frigate Bird
could not be fired during June, or even in the latter part of May. (The three high-
altitude shots were scheduled for June 1, June 5, and June 30, roughly.) The Polaris
boat Ethan Allen was in the Atlantic at the time the decision was made, and no one
wanted to consider establishing another danger area. Furthermore, it would be better
to have the shot before Tiger Fish (the first Thor launch from Johnston Isiand), .
which was scheduled for May I, but the Ethan Allen could not get to the Pacific that
soon. Therefore, Starbird insisted that the Navy move as fast as possible in order
to fire during the first week of May.

A second problem was the determination of the launch and burst points. . The
initial suggestion was to fire into the Christmas danger area from a position near
Johnston. This had several operational advantages, among which were that the Task
Force Commander would be able to spend some time satisfying himself concerning the
launch safety conditions, and observations could be made using equipment at Christmas
Island. However, it had two fairly serious disadvantages over the other possibility,
which was to launch toward Christmas from a point roughly due east of Christmas. The
first disadvantage was scheduling. The Ethan Allen had to transit the Panama Canal,
and the travel time from there to Johnston Island was appreciably longer than to the
position east of Christmas. Secondly, while there clearly was a range safety system
of sorts and a missile destruct system, there was not time for Ogle and his safety
advisors to go into the details. Therefore, it seemed wiser to launch the missile
from a point where its range would preclude reaching.inhabited land, no matter what
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its trajectory. Thus, a launch point was picked more than 2,000 miles ecast. 0

Christmas Island, with what to the northeast of Christmas. To;}
preclude serious eyeburn the burst point_ was to be far gnOugh:
from Washington and Fa other 1ted islands that people on those islands <

could not see it. It is interesting, in retrospect, that we were willing to launch™T

from a point outside the danger area, but apparently the point did not_arisc then. _

* . The Navy was anxious to specify the burst point and the yield ot: the device
since, after all,  the point of a systems test is to prove that cvcrythmg. operates
correctly. The initial plan did include a plan to determine }hc burst position and
yield by using two submarines near the burst area equipped with cameras and bhang-
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meters operating through a periscope. In addition, a plan was made to use the

airborne diagnostic equipment devoted to the Christmas Island operation. Thus., .in the
last few weeks before the first nuclear test there was quite a flurry of activity on
Christmas Island in an attempt to set up such a capability. Both the Navy and LRL
also wanted radiochemical samples for yield determination, if possible, and TG 8.4
studied that possibility during those last few weeks.

A further serious problem was communications. Starbird felt that the test
should be under the operational control of Admiral Mustin, the Navy Deputy, and,
furthermore, he could not himself afford the time necessary for seca transportation to
a ship 2,000 miles away. However, Starbird took his responsibilities strongly to
heart, and therefore felt that he had to have good communications with Mustin.
Thus, in still another way, the last few weeks before the beginning of the operation
involved a great deal of effort trying to establish effective and reliable communica-
tions. Unfortunately, proper communications checks could not be made until the ships
were near their designated area, which was to be some time after the beginning of
Dominic. A further need for good communications was to notify the diagnostic air-
craft and submarines of burst time, and doing this required prompt notice of launch
time from the Ethan Allen. , .

Once permission was given, the Navy. moved rapidly. The four test missiles were
modified by the Navy Weapons Annex in Charleston under the technical direction of the
Navy Special Projects Office in time to allow sailing of the Ethan Allen on April 19.
The missiles were provided with a destruct system and a beacon for tracking by the
missile flight safety ship, the Norton Sound. Tests to ensure compatibility of the
destruct systems on the Norton Sound and on the missiles were made using equipment
{flown back and forth across the country several times. Appropriate parts of the
flight safety system were installed on the Norton Sound at the Pacific Missile Range
yards, and she sailed on April 27, ecight weeks after preparation for the tests was
ordered. Other equipment on the Norton Sound included gear for special underwater
and radio communications needed to communicate with the submarine in the submerged
condition and with the Task Force Commander at Christmas Island.

Thus, when the President finally ordered the resumption of testing the Frigate
Bird array was already at sea. ’

The Atlas System Test

The JCS and the Air Force also obtained approval during the week of March 2,
1962, to reinstate the previously proposed test of an Atlas missile system. The shot
would be fired from Vandenberg AFB in California to a target area somewhat north of
Johnston Island, but in the Johnston Island danger area. :

Starbird, whose arm had been twisted to induce him even to continue taking
responsibility for the Polaris shot, could see no way to take operational responsibi-
lity for the Atlas effort. The attitude was not displeasing to the Air Force, so the
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arrangement was Quickly made that the Air Force would be responsible for the launc'h_
and for range safety near the California coast, and the Task Force would be responsi-
ble for safety on the far end and for what diagnostics would ‘be accomplished.

It is noteworthy that the AEC laboratories were not particularly happy about
these added tests. From their points of view, it was the same old thing that had
happened many times before. The military proposes a systems test; tclls. the
President that they can do it in zero time because, after all, it is an operational
system; and then when approval comes, they need help. The point of a systems test
is, of course, to see whether the system will work, including the.final explosio.n.
.The capability to determine yield and time interval, as minimum diagnostics, lay in
the AEC Laboratory Task Units. The logistics effort for accomplishing these pur-
poses, while in general military, had been assigned to the Laboratories and the
Laboratories’ hands were completely full with their own jobs. Thus, when Ogle talked
to the Task Unit Commanders responsible for the AEC diagnostic system, there was no
great enthusiasm for helping. The obvious technique, of course, would be to use the
C-130s and the array control C-121 from Christmas, positioning an air array at a safe
distance from the intended burst point. If fireball pictures were needed, it would be
a difficult job to arrange the proper camera pointing without tracking beacons, etc.
Use of bhangmeters and electromagnetic time interval measurements would be simpler.
The result was that while concepts were bandied about, no detailed diagnostic plan
for the Atlas test had been developed by the Task Force organization prior to the
resumption of testing. _ ' A

It took the Air Force a little while to get the Atlas test program started. In
mid-March 1962, apparently because of possible safety problems and because Johnston
Island was too close to Vandenberg to allow- the desired trajectory, they were consi-
dering starting tests in mid-1963 in order to have time for reasonable planning. At
that same time, they were considering target arcas near Wake and Taongi. However,
they apparently also realized the nature of the political situation, and, by the end
of March, were investigating the possibility of doing the shot as part of the 1962
series. By then there had been enough discussion with the Task Force and the other
portions of the system for the Air Force to realize the desirability of a warhead
destruct capability during powered flight. The possibility of installing such a
destruct system, however, did not appear likely in the time available, and the Air Y
Force Ballistic Systems Division (BSD) continued to fuss with the problem. By mid- =
April the concept was to use the Johnston Island danger area for the target zone, —
and AEC approval was being discussed. ‘ D

The principal concerns were safety related. Jn order to reduce the probability .
of an inadvertent nuclear detonation to about 107, the Air Force could incorporate —

' an additional prearming system into the warhead. _.The major pr w was the%’f
possibility of spreading some of the Mark 49° around.—
‘Vandenberg AFB if the missile were to go awry auring iaunch or the early stages of’ _f_) '

~oJ
powered flight. On April 19 the Commission decided that they would wait for a .Y/
recommendation by the Secretary of Defense before approving the test.

(Q3)
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The Johnston Island Buildup

" The decision to use Johnston Island led to an immediate need to visit the island
in order to make detailed logistics and construction plans. However, in early Decem-
ber 1961 that was difficult because while we had been told to prepare, and the Task
Force had been established and was being staffed, we were also told to keep every-
thing quiet and, specifically, to keep the existence of the Task Force quiet. Conse-
quently, the necessary arrangements were.made through AFWSC and CINCPACAF. The -
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survey team left Hawaii for Johnston on December 13 and spent the 14th making a quick
survey and preliminary layout. In a few days the party had grown and a special
airlift was arranged. In addition to Starbird, Mustin, and Ogle there were other
representatives: Pat Ryan, Marty Curran, and John Pollet of H&N; Hittidale and
Arthur from Douglas; etc. A quick look at the island revealed many problems. The
power system was in poor shape, as were the barracks; water supply was inadequate;
etc. Nevertheless, the party quickly laid out the beginnings of an island facility,
including tentative positions for hospital facilitics and headquarters of the various
.organizations. In addition, the Task Force missile group and the Douglas representa-
tives learned the difficulties of building a launch pad by March in order to be ready
for a Thor certification shot on May 1.

‘Thus, by December 7 Starbird had sufficient basis to make a preliminary estimate
for the JCS of all the forces required, including ships, aircraft, etc. Better
estimates were made in a December 11 meeting in Washington:

a. Three LSDs in the forward area by May 1 to serve as launching platforms -
for instrumented sounding rockets and as instrument receiving ships.

b. Two destroyers in place by February 15 to function as weather stations
making upper air observations, and approximately four destroyers or
destroyer escorts in May to conduct surface survecillance patrol and act
as instrument receiving platforms.

c. Four LSTs/ships in January and February to provide transport between
Pearl Harbor and Johnston Island for the buildup-support role of
Johnston ‘Island. ;

d. Sixgeen Navy aircraft by March 15 to conduct air surveillance and
antisubmarine patrol in the open ocean and Johnston Island areas.

¢. Approximately five C-135 aircraft for optical and photographic measure-
ments. '

f. RC-12] aircraft by March ] for use as airborne control aircraft.
g. An additional C-l30 for high-altitude diagnostics.measurements.
h. Two U2s by May 15 for very high-altitude weather photography.
i. Ten WB-50s for weather reconnaissance.

j. A VC-121 by February 15 as a transport aircraft for t'ﬂ‘c ’édmma'ndci and
distinguished personnel.

k. Three C-54s by March 1 for documentary photography.

- A number of other aircraft and ships were mentioned to support separate experiments,
and even a small boat pool was mentioned. '

By the third week in December 1961 the DMA authorized ALOO to direct H&N to
begin hiring personnel at a high rate, and the Task Force began negotiations with
PACAF to take control of Johnston Island. H&N was to supply the support facilities
and the AEC would be reimbursed for non-AEC users. The proposed JTF-8 Headquarters
was on Ford Island because of the open sea operation, and work had already started in
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designing the rehabilitation necessary there. Other moves started in .th.at same week;
design for rehabilitation of the barracks on Johnston Island; modification of the

MATS freight terminal to take care of the increased load; modifications of bc_:th ‘:
Hickam and Barbers Point to accommodate the increased activity; moves toward getting 's )
Douglas started on a program of inspection, checkout, and packaging of the Thor and O
working with H&N for the design of the necessary construction work on the Thor pad; V) \\’) |
steps to authorize the proposed test firing of the Thor at Vandenberg; appointment of (
a military commander to push the Thor effort; authorization for H&N to move onto_'~ 3
Johnston Isiand on January 3; and transport of supplies to Johnston Island by~ &) (
December 26 so H&N would have necessary material to begin work. ~— A L
Security classification raised its ugly head. The contractor personnel to bc§ .
moved onto Johnston Island had to havc_sccurity clearance. A cover < \J
story had to be prepared to hide the increased H&N activity, both in Hawaii and;:"‘\q R
Johnston Island, and a plan was prepared for dealing with the Hawaiian authorities in_~ -t‘ v
case of a leak. ‘ : :-)_) S
An almost continuous series of meetings was held in the last two weeks of \()

December and the early part of January among all of the participants to define the
operational concept, the construction requirements, the logistic requirements, etc.
The question of aircraft was a serious one. Both LRL and LASL wanted to instrument
aircraft (preferably C-135s) for optical observations of the high-altitude shots, and
DASA and AFSWC wished to do the same thing (and, of course, felt that they had
priority on use of the aircraft). A series of discussions among the Laboratories,
Field Command, and AFSWC in late December and early January tried to settle this
problem. At the same time discussions began with the FAA to establish control of
Pacific air routes during shot time to prevent hazard to commercial aircraft. During -
mectings near the end of the year the following arrangements were formalized:

a. Sandia would deal directly with Douglas and AFSSD on the problems of
mating the capsule containing the test device to the Thor and all the
clectronic problems related to firing, fusing, safety, etc.

b. Colonel E. A, Meyer was assigned as AFSC project officer for the high-
altitude program.

¢. Douglas would immediately begin work to define Thor trajcctorics;
including the effects of winds on the accuracy of warhead positioning.

d. The Task Force would arrange for range tracking.

e. As a deputy to Ogle, Colonel Rod Ray would be responsible for all
weapon carrier ‘missile problems. .

f. DASA would review their need for nose pods. '

g. Communications needs would be coordinated directly with Colonel W. A.
Randall of JTF-8/J-5 or Sam Howell of H&N.

h. Shipping requirements and weapon movements should be coordinated with
Captain George Waite of Task Force J-4, - ’

Late in December 1961 DASA Field Command issued a tentative wcapohs effects .

program for the DOD portions of the tests, listing the purposes of the program, the
information sought, the types of measurements to be made, the tentative project
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agencies and- project officers, and estimated costs. The plan includc_d the two shots,
Starfish and Bluecgill. Some of the purposes given were as follows: :
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Four main programs were outlined, each containing several projects. The programs were
blast and shock measurements, nuclear radiation and effects, electromagnetic phe-
nomena, and thermal radiation effects. .

Among the techniques to be used were fireball photography from the ground and
the air; neutron threshold and gamma detectors in the pods; neutron and gamma
detectors in small rockets; observation of transient eclectromagnetic effects on
various radar and communication systems; radio transmitters to be carried on small
rockets to the appropriate place with respect to the fireball for ground observation
of transmission; spectrometers and various flux rate meters and particle collectors
on small rockets; resonance scattering measurcments; observation of magnetic field
changes and motion of the debris by small rockets; observation of cosmic .noise
attenuation; observation of radar echoes, clutter, and scintillation using equipment
mounted on ships; ionospheric observations from a KC-135; satellite observations of
trapped electrons, magnetic field fluctuations, fission fragments, synchrotron noise,
and x-radiation; scanning spectrometers and black body bolometers; high-speed streak
and framing cameras; lower-speed technical photography, total thermal energy versus
time; observation of the effects on recoverable pods due to debris and heat using
impulse and ablation gauges, calorimeters, accelerometers, etc.; x-ray flux and spec-
trum mecasurements from detectors on small rockets and satellites; indenter gauges to
measure the total momentum of particles; and others.

Sandia designed a "mylar sail” to sample the debris from the high-altitude
shots. It was to be raised to high altitude by a small rocket, deploying a large
sheet of mylar at 80 kilometers during ascent. The "sail” would then sample from 100
kilometers to 220 kilometers altitude, at which altitude the sail would be retracted
into the nose cone and sealed. Following splashdown of the nose cone, the system
would be recovered from the water. The nose cone was built to float and had the
appropriate radio aids in it for signaling its location. _ :

During the last week of the year the first increment of Holmes & Narver

-SECRET




392 RETURN TO TESTING

construction personnel arrived on Johnston Island and the first shipment of 1,000
tons of conmstruction equipment and supplies departed Pearl Harbor by barge en route
to Johnston Island. Dunng the first week of January Brigadier General Eugene A.
Salet, US. Army, arrived in Washington for bricfings before assuming his duties as
Commander of Johnston Island.

By the second week of January 1962 arrangements had been made I'or Sandia to use

the Barking Sands facility on Kauai for their small rocket program; negotiations were ~\
essentially complete for transferring control of Johnston Island to JTF-8; and Field Ny “1
Command DASA was prepared to send a group of people on a tour of the Pacific to No }
arrange sites for the appropriate instrumentation. Some of the sites selected in /:S Q
addition to Johnston Island and Christmas Island were Oahu, Maui, Kauai, Hawaii, \E Ny N
French Frigate Shoals, Midway, Wake, Okinawa, Kwajalein, Palmyra, Canton, Fi_u,\& Q
Samoa, Tongatapu, Rarotonga, Adak, Fairbanks, and Palo Alto. = X Q
Other important parts of the system had also been defined. Dan Rex had recom- ~ 3 1) Y]
mended islands to be used for weather observations and necessary use agreements were 0 Li;
underway., The safety system was started. At Ogle’s suggestion Starbird sclected & .
Gordon Jacks to be responsible for the rad-safe organization. ) "\.) -
A most important meeting took place on January 9 among the AEC Laboratorie i (VNS
Field Command DASA during which it wasdecided that LASL w -~ -i \JC\-J)
2\
S~

were acquiring for their own purposes, and the Cubic Corporation, under contract to
DASA, also agrced to provide additional tracking data (as a backup) from a transpon-
der installed in the Thor.

On that same day, at General Samuel’s urging, Systems Command established Task
Group 8.4 (provisional) at Kirtland Air Force Base. In the first week of January the
AEC assigned the nickname "Dominic® to the possible forthcoming atmospheric operation
in the Pacific. The Air Force also changed their support nickname from Blue Straw to
Staghound. ‘ '

Field Command and Sandia followed up quickly on the question of a beacon on the:
reentry vehicles and concluded by January 11 that Cubic could not put the transponder
in the vehicles; however, a transponder in one of the pods would be acceptable.

On January 12 Starbird formalized the establishment of Task Group 8.3 (Navy),
Task Group 8.4 (Air Force), Task Group 8.5 (AEC Support Task Group), and Task Group
8.6 (Johnston Island Command). He also formalized the first Task Units as 815
(Space Systems Division), and 8.1.6 (EG&G).

One of the persistent troubles started about this time. The McMillan Committcc
was not pleased with the pods that had been suggested by AFSWC and DASA to obtain
ablation data, etc., but wanted to test a genuine reentry vehicle. They thus pro-
posed that an R&D version of the Minuteman Mark 5 reentry vehicle be used instead of
the pods and asked for an investigation of this concept in mid-January. This uncer-
tainty persisted throughout the entire planning. period. By the time it came to a
head, Douglas had run wind tunnel tests, etc., to convince themselves that the pods
would not do anything disastrous to the aecrodynamics of the Thor, but there was no
way to achieve that same satisfaction for the mock RVs.

Another major change was made in mid-January. The initial agreement with
Douglas and SSD had been that there would be an initial certification shot of the
Thor fired from Vandenberg AFB in March. From discussions early in January it became
clear that the missile trajectory should be the same for all tests, the different
altitudes being achieved by firing the warhead at different times on the missile
descent path. Consequently, it was desirable that the certification shot have esscn-
tially the same trajectory. Unfortunately, for safety reasons, that trajectory was
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not acceptable for launch from Vandenberg. Consequently, in m.id-January the decision
was made to fire the certification shot from Johnston Island itself on or about May
1, essentially as soon as the pad and the firing system could be ready. A.t thc_samc
. time, the Pacific Missile Range agreed to provide the range safcty_scrvxcc for the
Johnston Island operations, using a range safety ship an_chorcd in .thc.Johnston
Island lagoon. The fallout prediction unit was also established at this umc, as a
result of a request by Starbird to John Foster of Livermore for Yay Shelton’s ser-
vices. It was Shelton’s responsibility to put together that prediction unit. ‘

On January 17, 1962, an agreement was signed by the AEC, the Task Forcg, and
PACAF in which PACAF agreed to minimize their work on the island for the duration of’
Dominic. JTF-8 took control of the island on January 22. . )

The AEC high-altitude effort also began to take form during the carly part of
January. That effort consisted of several parts. First were those measurements tp.bc
conducted on Urraca as part of the development of a deep space diagnostic capability.
All three Laboratories participated in that effort, but LASL was perhaps a little
more heavily involved since they had gotten an earlier start and also because of
their interest in the deep space problem during the moratorium and the growth of Vela
Hotel and Vela Sierra. Thus, LASL P-Division, under Taschek and others, in con-
junction with Sandia, began to develop detailed plans for measuring all the device
outputs using instrumented rockets that would be launched by Sandia from Kauai and
Point Arguello in California. They would also use Vela Sierra (surface-based) equip-
ment deployed by AFTAC, and, if it could be arranged, Vela Hotel satellite-baséd
instrumentation.

LASL began to define an extensive photography program with the help of EG&G.
That photography would be done from a major station on Johnston Island, from Mt.
Haleakala on Maui, and from a C-135 flying in the appropriate position with respect
to the shot. Sandia also began planning not only for support of the other AEC
laboratories, but for some Johnston Island-based photography of its own. LRL,
slightly later, in conjunction with Sandia, developed somewhat different experiments
aimed mainly toward the observation of x-ray and neutron outputs from the very high-
altitude shots and toward deep space diagnostics. Knowing that Urraca was somewhat
uncertain, all three Laboratories designed these experiments so they could also be
used on Starfish and, to a certain extent, on Bluegill. By late January the concepts
for these experiments were in- hand, and over the next three months the effort was
directed toward building the equipment, doing the construction, and moving the equip-
ment into the field. : ' . ‘

In conjunction with their long experience on fireball phenomena, LASL was able
at that time to carry out detailed calculations of the expected device outputs and
the expected interaction with the atmosphere and geomagnetic fiecld. By the later
part of the planning period these efforts had resulted in . sufficiently dectailed
predictions that they were essential to the AEC experimenters. and they were also of
great assistance to Department of Defense efforts. :

The instrumentation to be launched from Point Arguello was designed to measure
in essentially the same intensity ranges as might be used in diagnostic methods in
deep space. The closer instruments launched from Kauai and Johnston would, in gene-
ral, see much higher intensities. Thus, LASL and Sandia attempted to get Journecymen
- rockets for firing from Point Arguello. This was eventually accomplished by a letter
from a high level in the AEC to Mr. Seamans, the NASA Administrator. Vandenberg AFB
agreed that the missile could be launched from Point Arguello. In early March LASL
switched to the use of Astrobee 1500 rockets. Sandia would provide the Astrobees for
Urraca. . o

Samuel and Wignall had a difficult time with the Air Force in obtaining the
. proper number of C-135 aircraft to be modified for both the DOD and the AEC, the Air
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. Force supply being very tight at the time. Initially, LASL had intended to use a C-
130 for the high-altitude photography, but in carly January. Westervelt concluded that
it would not have the proper characteristics and therefore requested a C-135. (The
130 had too much vibration and could not fly above the clouds expected.) Livermore
made a similar request. On the other hand, DASA wanted two more such aircraft for
similar modification, in addition to the already modified Air Force Cambridge
Research Lab C-135. AFSWC got the possible users together in mid-January and con-
cluded that LASL did have a valid requirement for the C-135. At that meeting LRL
withdrew their request for the aircraft, believing that sufficient coverage would be
accomplished by the other organizations. It was pointed out, however, that if AFTAC

were to join the effort a fifth plane would be needed. since there would not be room -

on any of the other aircraft for their experiments. In late January Systems Command
agreed to furnish the LASL KC-135 aircraft for modification in the Big Safari
(General Dynamics/Air Force Logistics Command (AFLC)) project to a configuration to
be determined by AFLC and LASL. The plane would be delivered by SAC to AFLC Plant 4

at Ft. Worth (General Dynamics) on Janaury 29. SAC would also provide the crew and

maintenance personnel. After modification the aircraft would be needed at Kirtland
for about two weeks early in April before deployment to Hickam for participation in
the. Tiger Fish dry run (Thor launch). General Samuel thought he had arranged for a

recent model KC-135 for LASL, but when the planec was delivered it turned out to be a -

vintage 1955 aircraft (Tail No. 553136) which had not been maintained in accordance
with USAF tech orders. The time needed to comply forced a 23-day delay in installa-
tion of LASL instrumentation, making it unclear whether participation in the certi-
fication shot of May 1 could be achiecved unless some of the tech orders were waived.
This possibility was not pleasing to LASL technical people who would not care to fly
in an "unsafe” plane. Hoerlin recommended that another aircraft be obtained
immediately. However, after General Samuel looked into it, the answer came back from
Air Force Logistics Command at Wright-Patterson AFB that they were planning to put in
a maximum effort, that in no case would flight safety be compromised, and that they
expected to have the plane ready at the desired time. This action satisfied CIJTF-§;
and LASL calmed down a bit. By March 7, with hard work, the aircraft seemed to be
approximately on schedule and LASL could even offer AFTAC space in 553136 for certain
- of their gear. On March 14 Hoerlin thought the plane would be at Kirtland by March
31 and would be able to conduct four check-out flights and leave for overseas on
April 19 or 20. However, two days later, information scemed to imply an almost 20-
day delay, which would mean missing the certification, and Hoerlin so notified
General Samuel, seeking assistance to get the proper support for his aircraft. He
made it clear that in the first place he could not afford to miss the certification
flight, and in the second place he wanted to participate in. the early Christmas
Island LASL detonations as a8 further shakedown. Apparently the pressure helped; by
April 17 the LASL KC-135 was scheduled to depart Kirtland on April 21, and on April
23 Hoerlin was on Johnston Island, ready for the rchearsal of the certification
shot, then to be held on April 26. : , '
DASA had similar problems with their two KC-135s which were to be modified by

the Air Force Office of Aecrospace Research. Throughout February 1962 JTF-8, TG 84,

TU 8.1.3 (WET), and SAC were trying to speed up the modifications to those aircraft.
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T, ' ave to cooperate an or many
their projects "piggybacked” on the WET programs. TU 84.1, in February, was com-
manded by Licutenant Colonel D. B. Herbert, with alternates Major K. Mendenhal! an_d
Major J. R. Adams. They informed the Task Force they would conduct some 12 scienti-
fic projects using 30 stations established in Hawaii, Palmyra, Johnston, Midway,
Maui, Kauai, Fanning, Kwajalein, Wake, Tutuila, Okinawa, Guam, and Penrhyn. A.FTAC
cooperated closely with the AEC Laboratories, particularly LASL, in the' design of
experiments to advance their technical capability for observation of foreign detona-
tions. They instrumented to observe secismic signals from the high-aititude detona-
tions, remote air pressure changes, remote electromagnetic signals, changes in  the
ionization of the air, etc. By putting some of their gear on the LASL.C-135 they
also could observe the Christmas Island detonations from appreciable distances,
although it remained for LASL scientists to develop successful techniques for long-
range observations. ) .

LASL had yet another traumatic experience, this one with respect to their opti-
cal station on Mt. Haleakala. There was no housing at the top of the 11,000 foot
mountain, and the drive down to the ocean to the existing hotels was long and, to a
certain extent, hazardous, the road near the top being very narrow and having. many
hairpin turns. The Park Service was just closing up an old installation called the
Silversword Inn several miles from the top of Mt. Haleakala, and LASL initiated
steps to borrow that inn for housing for the duration of the operation. The Task
Force, H&N, and AEC all got into the act; the Park Service was reluctant, but after a
month or so of prodding finally ‘agreed, and by early March the LASL personnel were
ensconced not far from the top of the mountain.

The arguments concerning pods and RVs continued through the first part of 1962.

Since the McMillan Committee had recommended putting the RVs on Starfish, and DASA
thought it was already too late to do that, Booth made a clever suggestion in mid-
January, that the RVs be flown on the proposed AEC high-altitude shot, Urraca. He
continued along that vein, and in early February the pods for Starfish and Bluegill
were defined as identical in total weight, external configuration, and center of
gravity. Each set would have a2 total weight (3 pods) of 1,200 pounds. The pods
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would be positioned at different distances from the burst, ranging from 2,500 feet up -

‘to 14 kilometers. However, the AEC aim was to get Urraca as high as possibie. When
Douglas finished calculations of the initial trajectories in ecarly February the
highest possible altitude turned out to be 1,300 kilometers. Since the height would
be appreciably lower carrying pods or RVs, the AEC made it clear that they did not
want pods on Urraca. : :

Early in February, DASA decided on the division of responsibility for each of
the three pods on the three shots Tiger Fish, Starfish, and Bluegill. One was
assigned to the Army’s Ballistics Research Laboratory (Aberdeen), one to the Nuclear
Defense Laboratory (Army Chemical Center, Maryland), and one to AFSWC and ASD (Air
Force Acronautical Systems Division). :

The McMillan Committee continued-to press for RVs. Early in January they had
met in California with representatives of SSD, AFSWC, Douglas, Convair, and Avco (the
manufacturers of the Mark 5 reentry vehicle). It was clear at that meeting that
Douglas could not guarantee, without further wind tunnel tests, that Mark 5 reentry
vehicles placed on the Thor (instead of the pods) would allow satisfactory operation
of the Thor. Furthermore, DASA and their experimenters felt fairly strongly about
having some of the pod experiments on Starfish, and were unwilling to have ali three
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positions taken by the RVs. As a result it was concluded that Douglas, in making the
infe¢fnal structural modifications to the Thor necessary to carry the pods, should
also arrange for attachment hardware so that Starfish could take RVs, if that was
decided, or a mixture of RVs and pods. If a mixture were possible, the RVs would
then be positioned at 10 and 14 kilometers from the burst and the pod at 7 172 kilo-
meters. At the same time it was noted that Convair was having problems developing
the recovery package for the pods in time for the May 15 date of Starfish. Noting
that Urraca would not carry pods and, hence, would not have a recovery problem, the
McMillan Committee recommended that scheduling be changed so as to do Urraca on May
15, Bluegill on June 1, and Starfish on June 15, thus allowing time for the pod
recovery package to be developed and for Avco to develop the complete RV system and
recovery package. Later in the month the decision was made to build both pods and
RVs and put the appropriate mounting attachments on the Starfish Thor. Douglas made
it clear that they were very uncertain whether any method could be devised for
‘carrying a mixed load. By mid-April Douglas had carried out wind tunnel tests
showing that the mixed load would cause the missile to be unstable. They were
working on a design to fix the instability, but had little confidence that a reliable
design could be implemented in time for the Jume 15 firing. The conclusion was
reached to continue with both RVs and pods and try to decide what to fly two weeks
before the shot date, or about June 1. '

The AEC Laboratories initially did not object to the May 15 date for Urraca; in
fact, they were happy to get it into the schedule at all, so throughout March the
change proposed by the McMillan Committee was accepted. However, Kiley, who was
responsible for the DOD effort, objected on the basis that Starfish and Bluegill were
of higher priority than Urraca, and, therefore, the scheduling should be done in such
a manner as to maximize the probability of the successful launching and obtaining of
maximum data on Starfish and Bluegill prior to June 30 (since the President was
going to terminate testing on June 30). He also pointed out that this would allow
the DASA projects to participate on Urraca, having completed their efforts on Star-
fish and Bluegill, and that this was of appreciable interest to the Department of
Deflense. '

In early March Starbird began to be nervous about all these proposed changes in
schedules, in pods, etc, and instructed the SSD Task Unit (8.1.5) not to make any
further changes in weight, configuration, and trajectory without his specific direc-
tion. '

Also in early March Field Command began to discuss the time of day for the
detonations, noting that they needed at least one hour of darkness at the burst point
for photographic documentation, but they needed daylight for recovery of the pods and
RVs. They were not concerned about the lunar background. However, Hoerlin of LASL
was, and in mid-March he pointed out that May 15 was a particularly bad time for
Urraca since there would be a full moon within 5§ to 20 degrees of its burst location,
as secen from the aircraft and Maui. He also pointed out that Starfish had similar
problems on its scheduled date of June 15, and requested that we have another look at
the schedule. LASL also began to get in trouble because of the late scheduled
delivery for magnetic tape recorders to be used in their rocket instrument packages.
Taking all these problems into account, Shuster conferred with the Laboratories and
DASA, and, in early April, requested that the schedule be changed to have Bluegill on
June 1, Starfish on June 15, and Urraca on July 1. Starbird checked the point with
his deputies and accepted the proposed change. _ ;

In the carly months of 1962 problems arose with the orientation of the RVs
carrying the warheads. The Atlas RV chosen by Sandia much earlier used a very heavy
copper heat sink to assist in reentry. It was quickly realized that the large mass
of copper would affect the device outputs and appreciably change the phenomena. These
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cffccts would be cspccxally serious on the hxghcr-altxtudc shots Starfish and Urraca,

which would not engulf large masses of air in the carly part of their expansion, but
jous on th OMpPALa ow-altitude Bluegill.
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mulmudmous dcta:lcd safety problems that had come up day by day. One at a time,
the various people were asked to help in given ficlds and the conglomeration of such
people eventually became known as the Hazard Evaluation Group. Although they were.
never formally organized during Dominic, the membership kept changing as people had
to move around the Pacific for different efforts. Their work would have been easier
had they been recognized formally.

In December 1961 Starbird had become quite worried about the safety of the
‘airdrops and had appointed an ad hoc safety committee to review in detail the drop
procedures, firing and fusing, etc. In late January AFSWC noted the existence of
this committee and inquired if anyone was worrying about the same kind of problem on
the high-altitude shots. As a result, in mid- Fcbruary, Rod Ray, with Starbird’s
concurrence, set up the Fishbowl Safety Committee to review the f usmg, firing, range
safety, etc., for the high-altitude shots.

In late January Ogle asked the Laboratories whether their devices would go
critical if they fell in the water, and how did the result change at great depth.
After some time, the conclusion was that the devices would not go critical.

As mentioned clsewhere, in January and February Van Dorn of Scripps was funded
by the AEC to assist the Task Force in water wave prediction and also to instrument a
number of spots in the Hawaiian Islands to measure any tsunami formed. His work was
continually watched by Ken Olsen of LASL. In late March Starbird appointed Licute-
nant Commander P. Kwart as his Project Officer for Range Safety of the Thor launches
from Johnston Island. A Range Safety Officer would have authority to destroy a
missile, but any warhead destruct command would come directly from the Task Force in
the Operations Center. In March it was decided to store the extra rocket motors on
Sand Island, part of Johnston Atoll, rather -than on Johnston itself. The motors
could not be stored in Hawaii because they couldn’t be transported to Johnston soon
ecnough after one shot to prepare for the next shot on the required schedule.

On March 15 Starbird informed TG 8.4 that they had the EOD (Emergency Ordnance
Disposal) responsibilities for the whole Task Force, and that they should establish
appropriate capabilities at Barbers Point, Christmas Island, and Johnston Island
during the operation.

In mid-March the question of the birds on Sand Island of Johnston Atoll was
considered. During Hardtack great efforts had been madc to prevent ‘damage to the
birds, including buxldmg a water spra n_artificial smoke
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However, the greatest problem with the expected effects of the high-altitude
shots was that of possible eyeburn if the detonation should be viewed directly.
Substantial work had been done on this problem during Hardtack and it was because of
this hazard -that the Hardtack high-altitude shots had been moved from Bikini to
Johnston. Dominic presented a new problem, since these detonations would expand in
what amounted to a vacuum. The approach adopted had two phases: one was detailed
calculations by LASL and DASA on the brightness and light flux to be expected, and
the other, funded by DASA, was discussions of the characteristics of the human eye

with respect to burns, largely using the data of Dr. W. T Ham. On March 16 Hoerhn

commented on the Starfi nsh assessment:

A rather shaky extnpohfion of Ham’s data indicates that for small image sizes, burn threshold is near one
calorie per square cantimeter. Consequently, use of dark giasses in danger area must be recommended. The
Hawaiian Islands appear safe. However, the more competent opinion of medical biological scientists is solicited.
. . . After 100 microseconds, the brightness of debris drops drastically and its contribution can be neglected in
view of the somewhat genarous integrations of early doss.

Debates on this problem, which continued almost throughout the whole operation,
determined the size of the danger area in some cases. The hazard to people in high-
flying aircraft was such that for some shots the danger area at aircraft altitude
extended beyond the Hawaiian Islands. At the end of March Ogle concluded that the
ﬂshot at. 11,000 feet (Frigate Bird) should be conducted so that no uncontrolled
observers were within 150 statute miles. For Bluegill, some 470 nautical miles would
be the required stand-off distance. Starfish and Urraca appecared to be safe for
viewing from Hawaii, but between Hawaii and Johnston people on- the water should be
required to wear dark glasses.

On Johmnston Island itself, assessment of potential hazards led to the conclusion
that in order to protect people from rocket misfiring no one should be closer than
2,500 feet from the Thor launcher, and those people either had to be in underground
shelters or in specially designed facilities. Only essential personnel would be
allowed within 1,000 feet of any small rocket launchers, but they could be no closer
than 500 feet and had to be behind suitable sandbag barricades at launch time.

Arrangements by the State- Department. JTF-8, etc. continued during the first
four months of 1962 to obtain land in many foreign possessions and many small islands
for locating both experiments and weather stations. Equipment was prepared and
shipped to the islands as soon as permission was obtained. :

On March 17 arrangements were made to set up a special weekly flight from Hickam
to Palmyra, Canton, Viti Levu, Tongatapu, Tutuila, Rarotonga, Tongareva, and back to
Hickam. Another weekly fhght was arranged from Hickam to Kauai, Niihau, Maui,
French Frigate Shoals, and back to Hickam.

While the formation of the Task Force was publicly announced on March 2, some
restrictions were maintained for the next two weeks, but on March 17 Starbird in-
formed the Task Force Units that they would now change their cover stories and admit
that they were engaged in authorized preparations to resume nuclear testing in the
atmosphere, should it become necessary.

By March 26 there were 1,000 people on Johnston Island. The users had occupied
the missile launch facilities, arrangements had been made to tie the Range Tracker to
the dock, and plans were being made for helicopter evacuation of personnel to an
aircraft carrier before shot time. On the negative side, the sewage system was
overloaded and serious problems existed with the sanitation facilities, the distil-
lation plant was having troubles providing enough water, and the Island was crowded.
Starbird requested that no more pro;ects be added.
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On April 6 Joe Sanders replaced Reeves as Commander of Task Group 8.5. Re-
i i id-February, because of the problems ex-
quirements continued to be added. In mid-Fe Y e of i
perienced on Hardtack in maintaining communications with Hawaii immediately after the
shot, the Task Force requested that secveral aircraft (preferably B-47s) be made
available for direct line-of-sight radio relay between Johnston and Hawail 1n the
event of high-frequency blackout. On March 8 the need for sti_ll another aircraft
was noted to help calibrate the Cubic Corporation’s tracking equipment on Johnston;
it would carry a beacon and fly around Johnston. _ -

As shot time approached other problems arose. In late March Shuster, who. had .
been designated acting Scientific Deputy on Johnston Island, was agked to compile a
complete "go-no-go" list for each experiment connected with the hxgh-alntl.xde shots,
based on inputs from each Task Unit, and have it ready mno later than April 5.° The
list was not quite ready them, and, of course, was still being debated when we were
told to start testing. _

On April 12, with the nation somewhat disturbed at the size of the danger areas,
especially at aircraft altitudes, the Commission discussed the question. The FAA had
agreed that they could route aircraft around the danger areas, given two days notice,
but they would prefer more. The uncertainty of the weather made a longer motice
somewhat questionable. It was agreed that a four-day notice would be given to FAA
along with a similar warning to the Hawaiian officials. Other points came up in this
same meeting; in particular the question of US. citizens attempting to interfere
JWwith the operation. It was agreed to issue a regulation which would allow the
Commission to seek an injunction if someone tried to enter the danger area.

Of somewhat more importance at that meeting was the discussion of visits by US.
and non-US. VIP observers to Christmas and Johnston Islands. Starbird felt that "It
would be entirely wrong to have non-US. personnel at the Johnston experiments. Not
only are the phenomena awe inspiring, but it would be almost impossible for us to
enforce the necessary classification control aboard the evacuation ship from which
they would view the shot" However, US. VIPs' trips were arranged for late in April
and late in June on Johnston and late in May for Christmas Island. :

By April 24 pressure from the McMillan Committee and DASA was already resulting
in a move to add to the number of shots for the high-altitude portion of Dominic.
Kingfish was being planned and DASA was beginning to make plans for the backup
Thors.

By April the Spain Committee’s instrumentation chart for Dominic, including just

_the listing for the projects with a.briel description, was 60 pages long.

By April 24, although the date for Tigerfish was near, there were still prob-
lems with the pods. The Tigerfish dry run was scheduled for the 26th, the word was
out that additional events might be added to the high-altitude series, the long-range
countdown system was now transmitting half-hour practice runs twice daily, and the
island was ready for the President’s announcement.

Thc‘Resumption of Testing

On April 5, 1962, Starbird had declared the beginning of the operational period,
at which time, the JCS had noted, he would report directly to them rather than
through DASA. On April 24 Starbird was told by Betts to go ahead. It is not the
intent of this history to give all the details of the operations on Christmas Island,
etc., but some of the major points will be discussed. When the operation began we
< were on one-day notice-for the Christmas Island shots, were ready to do the high-
altitude calibration shot Tigerfish on May I}, were intending to do the Polaris system
test shot on May 5, were performing rehearsals of the ASROC systems test, and were
still arguing about the Atlas systems test.

“SESRET—



400 RETURN TO TESTING

The Chrisimas Island Operation

The Christmas Island operation went smoothly, though not without technical

problems.

ere were, of course, operational and,
g n worked extremely hard on the first 12
shots and complamed bmerly when things slowed down in late May because of a lack
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of devices to fire. The people on the island concerned solely with Christmas Island -

operations nevertheless were pleased and, toward the middle of the. operation, com-
paratively reclaxed. However, the senior Task Force staff who also had to worry about
four other operations were rather harried.

Several lessons were learned, and the first onec came very hard. Ogle and Aamodt
agreed to fire the first shot in a cloud and, comsequently, lost the fireball data.
That taught us to be more careful, and a judgment system to observe the clouds and
determine when a hole was commg by was quickly set up using a crew of several people
at the forward A Site and using data from the B-50 weather airplane flying upwind. A
detonation in clouds did not happen again, but after about three weeks of firing,
LASL raised the height of burst to get above the low level clouds. «
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: . , ATly fI™mecasure-
ments from the C-1303 were not worth the film they were pnnted on. There were all
sorts of troubles, but the major ones were with the distance measuring equipment. By
the time the operation was about half over, good data were obtained intermittently,
and the reason for the problems began to be clear. Thus, by the end of the Christmas




afraid and others indicated that the early rising and tensions during the countdown — y
upset them and their children. m

m Conscquently, the 1ask rorce arranged that those Who
wished cou
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operation, the C-130s were turning into moderately useful tools and the technical
organization knew what to do to make them better. o ‘

At a March 28, 1962, briefing of the Atomic Energy Commission by the Joint Task
Force, Ted Parsons had explained the details of the B-52 operation. _Thc B-52 planes
would depart from Barbers Point on Oahu, fly to, but not over, Chnstm.aS Island and
proceed south of the island into a 16-minute racctrack pattern. Thc_ a!rcraft would
then proceed on four test runs to ensure that its course remained within a §-dcgrec
cone of the intended area of detonation. The B-52 would receive the final signal to
release at minus nine minutes; at this point, the manual bomb rack would be unlocked.
At minus one minute, the device would be armed and the bomb bays opened. Either the
arming of the device or the unlocking of the manual release rack would be delayed
until at most one minute prior to drop. This precaution was necessary because a
large portion of the experimental team was at A Site, which had been placed as c!ose
to the detonation as was safe from the point of view of blast and thermal radiation.
Parsons noted that each test would have three primary means of control, any one of
which could abort the mission. The first control required that thc bombing aircraft
remain within a 6-degrec conc on its final racetrack run, as determined by its own
radar. The sécond means of control was at the Air Operations Center (AOC) located on
Christmas Island, which also monitored the path of the plane to enmsure that it
remained within its proper run (by this, Parsons meant the information supplied from
the C-121 control aircraft to the AOC). Finally, the Sandia Corporation had estab-
lished an independent radar network at another location on the island. Each of these
systems was, in theory, capable of halting the countdown. The difficulty was that
the Sandia system initially was not capable of halting the countdown, both for
administrative and technical reasons. The technical reason, at least for a while,
was that proper communications with A Site were not possible. The administrative
reason was that the Air Force wanted to control their operation and did not want to
depend upon a civilian system for safety considerations. However, that attitude
disappeared very carly when the bomber, on one of its early orbits, lined up on A
Site instead of the target. There was a great amount of screaming from the people in
A Site and things were straightened out quickly, but from then on the Sandia radar
was an integral part of the safety system.

Because A Site was so close to the explosion, the people there were required to
wear long-sleeved shirts and/or cover themseclves with white sheets if they were to be

. outside at shot time. The thermal radiation had been carefully estimated and found

to be such that it might occasionally be slightly painful, but would not cause
scrious burns. On some shots the temperature inside the sheet got fairly high, but
no one was hurt from this effect in the entire operation. Furthermore, there was no
serious damage to equipment at A Site from blast, although on a few shots the some-
what more flimsy structures at the JOC were shaken up pretty badly.

The natives, however, were not quite so hardened as the Laboratory people, and
as the shots went on some of them began to be a little frightened. Early in May a
number of the native wives had approached the District Commissioner, expressing a -
desire to be evacuated with their families to Fanning Island. AVM McKiniey and the
Commissioner met with the groups and explained that there was no cause for alarm.
Some of the natives could not exactly define their difficulties. Some were basically
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¢ taken aboard the LSD Cabildo, cither the night before, if the shot
was to be very early in the morning, or early in the morning if the shot was to be
later in the morning. Aboard ship they were shown a movic and given tea and bread,
and they were returned to the island after the shot. In general, about one-half of -

rthh

O\

Wy
@)




402 RETURN TO TESTING

the natives went aboard the ship and the rest remained ashore. Unfortunately, the
U.K. authorities in Britain became aware of the problem and suggested to Gerry
Johnson that the US. provide sealift for all the natives to Tarawa, but this never

o (YUY NSC

becam ©

ecame necessary. - , -
There also was a bit of a problem concgrning the pay for the native male workers E A

we were disrupting their work. %D 2 R

Starbird had been approached by McKinley with a sugges- S

) Maive male workers $3.60 per month dislocation allowance ~U Q '&

for the full three-month period of the Dominic series. Betts agreed .that this could >l \f.B g

be paid out of AEC test funds. : = Y2 Q4

The shots were occasionally delayed for weather, which, in the initial part of -—_:3 >

the operation, led to a great number of tired people. Fortunately for TG 8.4, there —>5 ) L)
were backup crews for the B-52s. An example was Arkansas. On April 30 Ogle re- S

ported:

We've tried Arkansss (LRL) twice now. Clouds prevented shot morning of 28. This morning, the 10,000- to
20,000-foot winds went over the island. The cumulus do occasionally reach to that altitude (i.e., 13,000 to
16,000 fest) and some rain might be expected from them. The prediction of rainout st London (Christmas) was
uncertein, might be several rosnigens. This is too early in the operation to do that. We will try again
tomorrow.

In the ecarlier operations at Eniwetok there had been a great deal of difficulty
with  visiting VIPs. The problem was that these were all moderately high-level
people, such as the Secretary of Defense, and they had to have a place to sleep, but
there was no place to sleep on the island except in beds that, in principle, already
belonged to some of the working people. Therefore, in those carly operations the
working people, usually rather high level in the organization, were moved out of
their beds for the duration of the visit and were generally pretty bitter about it.
Their view was that the visitors had nothing to do there particularly, were usually
on some sort of a boondoggle, and were interfering with the work when such a move was
required. (Of course, the visitors never requested this, but the Task Force hosts
felt it necessary.) Because of this pereanial problem, a new plush barracks had been
built on Eniwetok for Hardtack just for visitors. This turned out to be a very
satisfactory system. - The visitors were happy and the staff was happy. Therefore,
when we became aware ecarly in 1962 that we were going to again be host to a great
number of visitors, Ogle recounted this experience to Starbird and Starbird ordered a
supply of house trailers (micely built) for the visitors. The house trailers arrived
in time and were set up and again the visitors and staff were happy.

Visitors would not have been happy, however, had they been required to ecat in
the mess hall. The problem of making pleasant eating surroundings at the Main Camp
was never really solved, although it did get better toward the end of the operation.
The basic trouble was simply that the facilities were too small for the number of
people involved. However, the Navy had arranged for a very pleasant officers’ mess
which turned out 1o be very useful in hosting high-level visitors.

As noted earlier, the British made diagnostic measurements on our Christmas
Island shots with our agreement. The Russians also made measurements with no formal
" agreement. During most. of the opegpggn 2 highly instrumented Russian ship stayed
just outside the danger area, watching our shots. They would occasionally go ‘to the
Johnston area for those detonations. The Task Force and the Commission discussed the
subject, but there was really nothing we could do about it except watch and keep
fairly close by to make sure that they did not come within the danger area. During a
visit' to & number of the small island sites in the South Pacific, Starbird had a
stopover in Fiji. While sitting in a -small restaurant, he and his party observed
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'that' the Russian ship Captain and his party were §itting at an adjacent.tablc.
Starbird did not want to chance an international incnde.nt. and therefore, did l.'lOt
have a discussion with the Captain. Luedecke, in discussing the problem of Russian

presence at the tests with Gerry Johnson, said:

A meeting of an ad hoc group of security of U.S. testing was held on March 30, and the results have been reported
v soyou. In summary, discussiops indicatad that very little could be done at this date except to initiotg‘ certain
contingency planning slong military lines in case the U.5.5.R. takes overt steps to interfere with the Dominic
series. It was also agreed that counterintelligence planning action should be initiated for future series beyond

Dominic.

Another flap arose that is worth commenting on. In most previous Pacific opera-
tions at Eniwetok and Bikini there had been a strict rule against the use of private
cameras. However, at Crossroads cameras were furnished to a great number .of the
personnel, and they were encouraged to take any pictures they wanted to, with _thc
idea that out of that mass of film would come a good documentation of the operation.
In actual fact most people arc not good photographers, at least not with the equip-
ment gs it was in 1946, and almost all of the pictures were of no value. However,
since they were practically all unclassified, they did serve as good mementos to the
people involved in that operation. Remembering that, Ogle suggested to Starbird in
carly 1962 that we allow Task Force members on Christmas Island to use their own
cameras to take pictures of anything they liked, just asking them not to take pic-
tures of anything classified. Basically, the argument was that there was nothing
classified, unless a document was copied or something of that sort. Starbird acceded
to that request and for the buildup period at Christmas Island, and into the opera-
tion a little way, such private cameras were allowed. Unfortunately, there is always
someone to spoil things, and, in this case, a picturec of 8 detonation was sold to the
Oakland Tribune Publishing Company and appeared in many of the Sunday newspaper
editions on May 27, 1962. President Kennedy had a phobia about public exposure and
specifically did not want to have pictures of bombs going off appearing in the
newspapers, so the lid was clamped down immediately. The next day all private
cameras were picked up on Christmas Island, to be held for later return, and all
personnel were required to sign a certificate that they had turned in all nonautho-
rized cameras, film, and prints. Along with other directives to the members of JTG
8.4, Samuel stated:

When the initial policy on camerss on Christmas Island was established, it was done so under the then existing '
criteria of what constituted classified and unclassified photography. These definitions have not changed.
However, the sensitivity of the Christmas operation had not been anticipated. Unfortunately, because of a few of
our people who, for whatever reason, will take into their own hands issuss of this kind, it has been necessary to
inflict on most of us considerabls inconvenience to uj the lsast. Unfortunately, we are forced to take positive
steps to preclude the weaker among us from succumbing to the temptations which in the best judgment of those in
authority can result in nationa! disadvantage. [ sincerely regret the circumstances which make this action
necessary and assure you that we are doing everything posesible to protect the equipment and photography.

. In late June Carolyn Carlson, a physicist in the Livermore test division, wrote
to President Kennedy complaining about the exclusion of women from participation in
the test series. She noted Kennedy’s numerous statements on nondiscrimination and
concluded, "The current laboratory policy responding to the traditional military
rcluctance to treat trained women as professionals is unwarranted on the basis of
cither the ethical or the practical considerations involved” The letter was re-
ferred to Seaborg, who stated he would include the consideration of women in appro-
priate facilities in planning for future testing overseas. :
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The Air Force Aecronautical Systems Division finally managcd to do the B-57
thermal experiment mentioned earlier. In order to get the proper flux, the a:rcraft
had to be very close to the detonation point at zero time. The aircraft was moving
quite rapidly, and there was a long series of arguments between the project peoplée on
the one hand and Starbird and Ogle on the other hand concerning the placement of the
aircraft. (The aircraft was controlled from radar on the ground.) However, event-
ually the debate was resolved and the aircraft participated, with good results. :

The last shot at Christmas was the LRL Pamlico event on July 11, 1962. While

Americans did not completely leave Christmas Island until late 1963, by midnight of
July 11 the technical organization had rolled up to such an extent that it would have
taken a month to get ready again. However, several steps to preserve the capability .
had ailrecady been taken. By late May the budget cycle had progressed such that the
Laboratories were making proposals for future test operations. Ogle argued to try to
keep Christmas Island as well as to develop the capability for completely airborne
diagnostics, implying that new aircraft such as Boeing 707s should be obtained and
that a satisfactory DME capability should be developed. AFSWC also argued to main-
tain the airborne capability but suggested three C-130 aircraft.
) However, by early July Air Force Headquarters was requesting that the aircraft
be returned after the end of the Christmas Island portion of the operation. Samuel
objected and pointed out that, considering the high quality of data obtained from the
aircraft after a very short time of preparation, the probability was high that given
another 11 months (to the next operation), the aircraft would become quite satisfac-
tory data-collection platforms. He went on to argue that if the C-130s had to be
lost, then at least one more C-135 should be added to the Task Force resources of
test aircraft. The Air Force suggested a modified C-97 and Samuel objected, pointing
out the high record of reliability of the C-130s which would not be likely with C-
97s. (C-97 is a piston engine aircraft, whereas a C-130 is a turboprop.) The
Laboratories saved the day by requesting carly in July that the C-130s be kept for
use against the high-altitude shats in order to make electromagnetic and optical time
interval measurements. After some discussion, the Air Force agreed.

Meanwhile, Ogle had pointed out to Bradbury, Foster, Betts, and Reeves that
there now appeared to be no palitical resistance to using Christmas Island as part of
Dominic, but the high-altitude shots were causing great political flurry; therefore, -
he suggested that one solution was not to. stop testing at Christmas at all (as of
July 8), but try to continue to do a shot every couple of weeks or perhaps as little
as once a month, fitting in with the development plan for the Laboratories, and hence
keeping alive and nourishing the atmospheric test program at Christmas. Senior
representatives of both Laboratories, who happened to be in Los Alamos, discussed the
question. - Their reaction was that the Laboratories jointly could not provide that
many shots in the near future, and that they would prefer to prepare an orderly,
well-planned, atmospheric test series for the fall of 1963, feeling that by that time
a very satisfactory open sea operation could be developed, and, hence, we would not
be dependent on Christmas Island. They suggested that the outer space capability be
developed and perhaps demonstrated the following year. Perhaps more pertinently,
they asked, "What do we use for money to operate Christmas Island and still operate
NTS?" Betts advised Ogle to go ahead and roll up the island.

It is to be pointed out that the failures that had by then occurred at Johnston
Island in a way helped the Christmas operation. Kennedy had authorized several of
the later tests only if they were ready by the end of the high-altitude operation.
Since that operation stretched on in July, two shots, Sunset and Pamlico, were
" approved and fired at Christmas.

A summary of the Christmas Island technical results, given in Appcndxx A, is a
somewhat edited version of the "quick look" report prepared by Al Embry of LASL
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immediately after the operation. (Ed. note: Because the author had not com_pletcd his
editing of the Embry report by the time of his death, we have chosen to include as
Appendix A only an abstract of the general results part _of the Embry report. Tl}c
complete report will be a part of the William Ogle Collection of papers maintained in
the archives of the Los Alamos National Laboratory.)

Follow-on Air Drops

During the evening of July 25, 1962, a Thor was destroyed and burned on the gad
on Johnston Island. There came then an approximate two-month interval of no testing
at Johnston Island, which allowed the Laboratories to think a little bit more about
their problems in developing high-yield devices.

In mid-July 1962 Air Force Headquarters had initiated attempts to get the B-57
samplers back, but AFSWC resisted, arguing their need for the upcoming 1963 opera-
tion. AFSWC also argued that by now the C-130s had been altered so much that to
remodify them for normal usc and then reconfigurc for a later operation would be an
unreasonable cost. However, by the early part of August the Air Staff had judged
that Air Defense Command need for the B-57 aircraft as high-altitude vchicles had
priority and four of the B models were returned, leaving six in sampler configura-
tion. :
The break in the operation due to the July 25 accident on the pad at Johnston
Island apparently induced Betts to think about continued atmospheric testing. On
July 27 he asked Reeves to estimate the AEC costs and DOD effort to support continual
atmospheric testing at a rate of one or two shots per month, using cither completely
airborne, or airborne plus supplemental surface, diagnostic measurements. He assumed
the continued availibility of the airborne diagnostic system and asked that various
areas of operation be considered. He discussed the question informally with Bradbury
and Foster and requested their reactions. '

On August 2 Foster advised Betts of the LRL desire to conduct further atmosphe-

intention to conduct jurther atmospheric tests during August. September, and October
and said, "The Laboratory should make every effort to prepare to test their most
useful and ur

ent experi ~
construction of devices. Bradbury replied to Betts on August 8
that: ‘ :

LASL has considered with care your informal request cohceminx our poasible interest in additional experimental
shotsin the Dominic program in a time scale of the next two or three months corresponding with the resumption of
" activities at Johnston Island. ‘We remain of the opinion that a preferable course of action would be to inform
the Laboratories from a suitably high level that definite planning and pﬁpmtion lhohld be carried for atmoa-
pheric test operation in approximately one year. It appesrs to us that the only real arguments for additional
Dominic tests at this time arise out of a fear that atmospheric testing will soon be discontinued. You will
recall the many discussions in Washington last fall in which the difference between the U.S. course of action
after August 1958 and the presumed U.S.5.R. course of action during this same time were kicked around. You will
also recall that it was fairly obvious that the U.S.S.R. scientists had been told to plan on an operation and we

. .

added that LRL was starting the design and
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had been told the exact opposite. It seems to us extremely important that we not forget this lesson and that it
is more important that we get s general long-range policy decision than that we add s few hasty and inevitably
not very well considered experiments in a rus basis of a fear of wh i

y device we could possibly prepare in the
ar from optirused, and of problematical behavior. We would
not recommend its testing at this time, but could regard an initial version as s very appropriate candidate a
year from now following adequate calculational study. . .. It would appear to us that the only justification
for trying to get bits and pieces togsther in the suggested time scale would be on the basis of early word from
you that we shouid act on the assumption that further atmospheric testing in the next year or two is quite
unlikely. '

Bradbury went on to discuss other difficulties, finally remarking that if an o
ion were turned on, he would s an atmospheric te

) (3)

observer looking at the everall behavior of U.S. missiles might easily conclude that nuclear weapons were sbout
10 years ahead of their corresponding delivery systems. In any event, LASL does not feel that the world will come
toanendif wedonot dootherthanspendayearstudying what happened in Dominic, experimentingin Nevads,and

preparing as good designs as we can in the light of the nation’s needs for testing in the Pacific a year from
now. . ‘

U‘,m/lc/c/ OUn 0.k
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The test sysiecm moved rapidly. Livermore had informed the A ask Group at
Kirtland of their intentions even before they sent the message to Betts, and on «
August 3 TG 8.4 knew what airplanes they needed; these were virtually the same as
those used at Christmas Island, including the two C-130s, eight B-57 Bs, two KC-135s
for sample return, B-52s, etc. TG 8.4 notified- Air Force Headquarters that the C-
130s and B-57s were absolutely critical to the success of the renewed test operation
and said, "In view of the compressed time schedule for the proposed operation and to
prevent their unre®¥erable” loss; -CKTG 8.4 is retaining control of these aircraft and
assets.” On the same day JTF-8 Headquarters in Washington considered the need for
WB-50 weather reconnaissance aircraft and concluded that they would be required.

On August 4 TG 8.4 requested the return of the C-130s to Kirtland for modifica-
tion of the currently installed diagnostic gear. The modification would take some

- time and the crews would not have to remain with the aircraft during the modification
period. - '

Planning moved rapidly and as 2 result Ogle sent the following TWX on August 17:
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Az aresult of a meeting on August 15 in Albuquerque with representatives of LRL, LASL, DOD, and EG&G Task
Units, as well 3s PMR and TG 8.4 and 8.5, and further discussions st LASL and Kirtland, the following concept for
the airdrop operstion was agreed to: '

2. Ruclear devices will be assemblied and loaded on the B-52s under the supervision of Lee Hollingsworth.
Loading will take place st Travis or Kirtland, depending upon the Laborstory involved. 8.4 will investigate
the advantage of doing all loading st Kirtland. The device checks will go down to about S-hour readiness,
after which the B-52 will proceed to Barbers Point where the final telemetry checks willbe made and the DME
units in the other array aircraft calibrated with the device. The key will be put in at Barbers Point. The
check st Barbers Point will require a minimum of personnel and equipment, eliminating the necessity to
reestablish the entire Barbers Point mechanical and electronic setup. It will be necessary to have the C-
130s at Barbers Point for the cnlib}ation of the DME, but they need not be based there. The B-52s would be

" based in the Hawaiian ares. 8.4 and Hollingsworth will arrange for the necessary facilities at Barbers Point
and Hickam. :

€
552C8) (3)
ExemPTIoN 3

]

3. The Command Post for the air operation would be in an RC-121-type aircraft in the air array. This aireraft
would serve as the Command Post for the senior Task Force Officer and the senior laboratory representative
from the sponsoring Laboratory. It appears logical that the ajrborne AOC also be in this aircraft. From o
this aircraf® then, the Commander and the senior scientific representative would be able to control the sir
array and determine the readiness of the instrumented aircraft. The results of the prerelease checks and the

bomb functions asobtained from telemetry would be funneledintothis control point fromthe C-130s and B-52s {. \\) ~
by voice relay. ] \® \,»-) \.J
X 3Q
4. Inorder to obtain the best EM signals from the Elcviep. the B-§2 would fly in a north-south path so that the ~ Q
C-130s can fly sither east or west (magnetic) from the drop aircraft. As the instrumentation of the C-130s 3 L{)’
is on the left side of the planes, it will be necessary to either have the 130s on opposité racetrack .

patternsorelsestack themand havethemon thesame racetrack. (LRL has requested another camera platform
for their shots. If there is another aircraft in the array, then stacking the 130s is an acceptable solu-
tion. If this other camers platform is a B-52, then it would be preferable to have the 130s on either side
of the burst.) It is propossd to detonate the devices somewhere between 8,000 and 14,000 feet. This
altitude was selected because of altitude | jetions on the 180s and predicted weather conditions during
Septemberand chborﬂ'wld bedetonatedin the vicinity of 19.5° north, 164.8° west,
spproximately 400 nautical miles southwest Hawaii and within the Bluegill danger area. Flying in this
ares would permit the B-57s to return to Barbers Point directly without having to land st Johnston Island. ®
It also permits the use of a B-57D as a controller. Even with s surface burst, this area is safe in all
respects for the LASL device. LRL devices should be detonated in the vicinity of 12 75° north, 171.5° west.
This area is approximately 250 miles southwest of Johnston and would require the B-57s to land at Johnaton
upon completion of their sampling missions. Because of the distance from.Johnston, it is possible to use a
B-57D as a controller by staging the plane through Johnston prior to the mission. The drop areas selected
are not to be considered exact; the array will be able to move about to some degree to take advantage of
favorable weather conditions. If 8.4 prefers, the last shot could also be fired in the latter area.

5. Control of the array will be accomplished using radars in RC-121 and Task Group 8.4 aircraft controliers. All
aircraft will be positioned using clock time sero positions and the predicted burst point. The necessity of
target rafts will be settled by discussion between 8.4 and JTF-8. Difficulties of mooring would be en-
countered because of the depths in the target areas. Further, the floiibility of an all airborne operation
would be lost if tied to a specific target in a single area. The concept outlined here allows the array
commander to shift to some degree, taking advantage of clear areas. Insofar as all airdrop operations are
expected to be nighttime operations, all positioning will be accomplished by radar, and Task Group 8.4 is
capable of providing this positioning control without the use of target rafts. Provisions for additional
aircraft participation must be made. It is possible that the LASL and AFTAC KC-135s may participate.
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6. Additional effort will be necessary to provide adequate communications to the entire air array, as well as

10.

11.

communications to Headquarters, JTF -8, on Johnston Island and a scientific net within the air array. This
latter net will be necessary in order to pass certain information of readiness and bomb functioning to the
scientific representative in the command aircraft.. In addition, some sort of countdown net will have to
operateto assist aircraft outside theimmediate irny inpositioning thamselves. A Motorola-type VHF or UHF
net mightsatisfy thescientificcommunication requirement. Johnston-Barbers Point communicationsmust be
provided. 8.4 will arrange for the inter-aircraft communications. The drop plane countdown should be
available in all experimental aircraft. This is to be arranged by 8.4. : ’

The C-130s in the array will be equipped almost as they were in the Christmas Island operation with the
exceptionofthe DME. Timeinterval measurementsand bhangmeterrecordings willbe taken as before. Certain
modifications to improve the fireball photography are being planned, and in order to take advantage of this
photography, certain majorchanges are being madein the DME systems within the array. Mutual agreement
was reached at the Albuquerque meeting to eliminate all so-called slave stations in the DME system, and
to provide direct measurements between the device and the various aireraft only. This system is contingent
on the ability of Sandia to install the necessary transponders in the device cases. DME systems will
be provided as follows: from device to 298 (LASL C-130), Sandis and APSWC; from device to 209 (LRL C-
180),AFSWC and LRL; fromdevice tothird camerastation, Sandia. The LRL DMEsystemisadevelopment
item and utilines a microwave pulse technique rather than the phase shift system used by Sandia and AFSWC.
Theinstallation of additional DME systems isnecessary to ensure adequate distance measurements, although
it will require considerable effort on the part of the AFSWC test division to modify the aircralt. AFSWC
presently has a C-84 modified for serial photography of this type and efforts are being made by Task Group
8.4 to obtain the use of this sircraft. The modification of the B-52 camers station in the tail to accept
more suitable cameras and to provide surer functioning may involve more effort than time will allow but is
preferable to the use of the C-54. EG&G and SWC are investigating this now.

Sandis has agreed to furnish to each C-130 release and arm baro signals. In addition, Sandia will provide a
real-time presentation of the bomb functioning in aircraft 208, using the standard telematry system from the
device. This information will also be relayed verbally as needed over the scientific net to the command
aircraft, using s simple, prearranged voice code. An FM/AM fiducial marker will be provided to the aireraft
299 to satisfy LRL requirements. EG&G will install the proper timing systems in the aircraft to provide the
necessary timing signals to the various instrument stations, as has been done in the past. It is assumed
that EG&G will have facilities in Honolulu to process the necessary photography records resulting from the
airdrop operations. ’ v ‘

The danger ares for the sirdrop operation is assumed to bs the sams as announced for Bluegill. This should
cover the problems of syeburn to transient aircraft in the normal commercial airlines and should provide

- adequate protection from fallout for ships. This will be studied further. It is assumed that the major

weather functions will take place on Johnston, using already established procedures and facilities. The
hasards evaluation group will operate from Johnston. It is felt that these groups should be where they can
advise CITF -8 directly as to the feasibility of a given operation.

With this concept of operations, certain personnel will have to be deployed forward to provide for both
normal and emergency functions. Some personnel will have to be stationed for short periods on Johnston to
remove samples from the B-§7s after the LRL shots, as well as to provide personnel decontamination and
perhaps area decontamination in the aircraft parking area. Provisions will have to be made by CIJTF-8 for
EOD personnel at Barbers Point as well as adequate fire-fighting personnel and equipment.

Because of the parachute retardation system being used by LRL in their events, information concerning rates
of fall and drift must be provided to Task Group 8.4 and other interested groups by Sandia so that safety
studies can be initiated. It is contemplated that the drop aircraft will fly as low as possible consistent
with safety 80 as to minimise the drift of the LRL devices. 8.4 will determine the safe separation distance
for experimental aircraft. Both LASL and LRL will determine optimum heights of burst for their devices oirly

and disseminate this information widaly. ) '
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12. Rehaearsals for the airdrop operation are planned as follows: SO August, off the coaat of California with the‘

B-52, 130s, and the command sircraft only (date may change to allow sircraft modification); 10 September,
same aireraft, with DRM 4 drop; 14 September, complete array using s Mark 36 case (retarded), conducted at

the LASL ﬁ nul and ltinl iii Barbers Point. The first sirdrop is being plsnned for 16 September.

13. Comments to this concept and schedule are invited. I propose that Walt Dumas will assist me in qoordimting
the airdrop operations. Send comments to either of us at LASL. Warmest regards. :

Further agreements as to responsibilities were quickly made. Austin McGuire
would be in charge of the LASL portion of the airdrop operations, Robert Gocckcrmaqn
in charge of the LRL portion of the operation, John Eckhart in charge of the Sandia
portion of the operation, and Lee Hollingsworth would coordinate device check-out and
loading for all airdrops. ,

Meanwhile,; the airdrop system had dispersed and 8.4 had lost a great number of
their people. On August 20 they asked Samuel to arrange for the recall of a large
number of Air Force people by name in order to ensure success in the operation. By

August 20 the approving system had written letters to the President requesting autho-
ity for the extended airdrop operation

)
L A A ~
n August 27 the population of Los Alamos personnel in the Pacific was two. G
Changes in the plan were worked out over the next six weeks. On August 24 Betts - X 2
authorized preparations toward the airdrop operation and om August 30 expanded that ™= O Q
to include procurement actions, laboratory effort, construction orders, and aircraft ) \Jt
modifications. : ' E T §
During the last week in August and the first week in September, CTG 8.3 and CTG :) O
8.4 (Mustin and Samuel) agreed that they needed a target for proper array posi- Lr) N
tioning. Parts were available to put together target rafts such as were used at . Q
Christmas and deep sea mooring equipment was available. However, it then was neces- 3 <)
sary to decide where the targets should be. \f“
at put i1t a little further away £ )
rom Johnston than was convenient to Samuel for aircraft operation, and it made the é L"\E

B-57 job harder, since these aircraft would have to stage out of Johnston. Also, it
introduced possible scheduling trouble with the RC-121 control aircraft which were
staged out of Hawaii, since they also had to be used on dry runs for the forthcoming
return to high-altitude testing. The point was eventually settled in favor of the

safetv argume

_ While the A ask Units worked hard during August and the early part of Septem-
ber to rebuild the gear in the C-130s and, in particular (between themselves and
AFSWC), to get the DME gear working prpperly, they and Hollingsworth also had a

great dea uble be gram kept changing. LRL’s original proposals of
variation seemed to be acceptable, but Bradbury’s oralloy
shot to improve the understanding of underground testing could not be sold per-

manently. He complained, with tongue in cheek, that apparently one had to have a
previous failure on a given device to be allowed to get it in the fall operation.
By the end of August the system was tentatively planning, at the request of the

AEC, on Androscoggin;
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_ difficulty was very clear. The President wanted the operation over by November | and
the DOD had proposed some more high-altitude shots. Consequently, approval of the
airdrops had to be mixed in with the high-altitude problem, taking mto account
Washington’s ldea of thc Task Force _capabilit

the question o
oguc parachutes was discussed by Samuel, Ogle, Goeckermann, and the rest of 84,
the final conclusion bcmg that a reefed drogue would be satisfactory.

Bradbury kept arguing for Tocito, but the Commission itself would not buy the
shot, largely because it was too small to be included in the overseas opecration.
However, the test organization kept it in the schedule right up to the end, just in
case Bradbury should win. By mid-September the air array was ready to go again and a
first dry run was held on the 13th near Clovis, New Mexico. It looked promising.
However, the second dry run the next day was aborted due to difficulties with both
the AFSWC and Sandia DME systems. A third dry run on the 17th, of [ the coast of
California, was more satisfactory and it was agreed that the aircraft would be
deployed to the forward arca on the 20th. ,

By then the array and the various responSibilities had been settled. Samuel
would be in the control'RC-121 with the appropnatc Task Unit Commander, and Starbird
and Ogle would be on an aircraft carrier in communication with Samuel .and close to
the target area.

In late September two more rehearsals l‘or Androscoggin were held in the target
area. On the first one the Sandia DME was questionable, the AFSWC DME gave nothing,
and the LRL DME was quoted as being "no good." However, on the .next dry run the
system worked appreciably better, and, working around the high-altitude schedule,
Androscoggin was finally fired on October 2. The Sandia and AFSWC DMEs worked
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Among other people and organizations considering the safety of the Atlas systems
test just before test resumption there was a "Special Ad Hoc Safety Group”™ who wrote
a "Special Safety Study Report of the SM-65D (Atlas)/Mark III R/V," published in
April 1962. Chaired by Air Force Colonel Edwin Miller of the Directorate of Nuclear
Surety. (other members included Bob Hilty of the. AEC Albuquerque Office and Lec
Hightower of Sandia), the group concluded this test could be conducted safely “"pro-
vided that action is taken to reduce the probability of premature application of the
prearm signals to the arming and fusing system." They also concluded that there
might be RF interference between the General Electric Range Safety System (GERSYS)
and the Mod 3 Guidance System. Furthermore, they recommended the alternative impact
area to provide better protection for the Hawaii' and Johnston areas. After making
the brief recommendations to eliminate the noted problem areas, they seemed to be ap-
proving the conduct of the test. '

Consideration of how to modify the system to allow carrying out the Atlas.
systems test, as well as to permit the scientific community of the Task Force to get
the minimum data on the shot, continued' through a fair part of the month of May.
Roswell Gilpatric, Deputy Secretary of Defense, sent a memo on May 9 to the Chairman
of the Joint Chiefs of Staff reporting decisions made by the President on May 8,
including a reaffirmation of his disapproval of an Atlas operational test. Either
the JCS did not communicate this fact to the operational force, or the Air Force
didn’t believe it was a final no, or ‘they interpreted it as withholding approval
until later. In any .case, the Air Force still requested readiness preparations, and
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the test was pursued for some time before it was firmly canceled. -

Ogle, as Task Force Scientific Deputy, tried to support the militar)f .systcms
tests by arranging for measurements ordinarily made by the various scientific Task
Units, but the task was difficult because the military systems tests did not yield
information of significant importance to these Task Units, c.g., weapons development
or effects information. As a result he spent a fair amount of time during May trying
to work out ways to obtain good yield, location, and performance data as well as
coaxing the scientists to provide adequate support for the tests even though it was
not their primary interest. On May 15 Dial Right was scheduled for June 6, if it was
approved. ' : _

The Air Force sponsor for the test, Strategic Air Command, made a broad effort
to meet the recommendations of those judging the safety of the test and to have the
test approved. Their outlook was included in a message from SAC to the Air Force
Chief of Staff on May 16. One safety feature that had been recommended was a device
to prearm the warhead in flight. Such a device, consisting of an explosive switch
and acceptable means for its activation, was engineered and was being installed in
the three Dial Right missiles as of May 16. An installation similar to this had been
successfully flight tested on May 11 "using the appropriate Dial Right prearm bounda-
ries.” Modifications to the General Electric ground guidance system to assist the PMR
instantaneous impact predictor (IIP) plotting system had shown satisfactory coverage
of the Dial Right target area, and the appropriate maps had been prepared. In addi-
tion, the Atlas system had been modified to include the General Electric Range Safety
System (GERSYS) and this package had been successfully flight tested on both the
Atlas and the Titan. Another improvement to the system was attempted as part of a
calibration flight on May 1], but the performance of the system was erratic in its
coordination with the PMR radars, and it was not considered satisfactory for the Dial
Right test. The lack of time left to improve and check out an acceptable system led
SAC to recommend that the Dial Right missiles be equipped with the prearm safety
device and the GERSYS systems but not the-C-band beacon. SAC felt that this configu-
ration would satisfy the redundant IIP requirements and that the absence of the C-
band beacon was not a safety hazard. Additional concern had been voiced about
radioactive contamination of the Vandenberg local area resulting from accidental
burning or single-point detonation of the warhead. A special safety study of these
problems indicated that the effects of the worst possible accident could be mini-
mized and contained within acceptable limits. SAC Headquarters had reviewed the
disaster control plans in detail to ensure their adequacy. Based on all of these
activities and their continual coordination with the Commander of JTF-8, SAC strongly
urged final approval of the Dial Right systems test. .

In spite of this effort the end came for this Air Force systems test on May 25.
On that day Starbird was informed by the JCS that the test was canceled. He imme-
diately expressed to SAC and the numerous other units associated with the test his
regrets that the event could not be carried through and his appreciation to all of
those involved in preparations. ‘ '

There is a most important lesson here for the consideration of any potential
systems test sponsor during any time period prior to nuclear testing. That is, no
matter how important the execution of a national strategic or tactical systems test
is considered to be to the so-called national defense or national security, the
safety considerations to protect the people and property of the United States cer-
tainly carry a tremendous weight. Thus, the judgments, conclusions, and recommenda-
tions of those most familiar with the hazards must be taken seriously and met point
by point, or repeats of the futile exercise carried out by the Air Force and SAC wit
the Atlas systems test will be experienced. :

~SEGREF—
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Frigate Bird (Polaris/Navy)

On the day after the U.S. resumed atmospheric testing, - Ogle distributed the

tentative shot list which showed ty v tests. The first of these,
a test of the Navy Polaris missile was scheduled for May 5.
The target danger arca, a 240- by -nautical-mile box added to the northeast corner

of the Christmas Island danger arca, was in effect from April 30 through May 10. In
line with the projected schedule and previous decision that the JFT-8 Nav‘y Deputy
Commander would also serve as Commander of the Task Group for the Polaris systems
test, Rear Admiral Lioyd Mustin left Christmas Island on April 28 to serve as Comman-
der of Task Group 8.8 in execution of the Polaris systems test. The missile was to
be launched in an operational mode from a submerged submarine, the U.SS. Ethan
Allen, commanded by Captain P. L. Lacy. For the Frigate Bird event two arrays of
‘ships were involved, located 1,020 miles apart. The launch area array was composed
of the Ethan Allen, a guided missile ship (AVM), a support carrier (CVS) with an
embarked air group, and four destroyers. The purpose of all of this was to execute
the launch properly and safely with precise ship positioning. In the impact area the
array consisted of two submarines operating at periscope depth 25 miles from the
impact point and positioned 45 degrees on each side of the flight path of the
Polaris. Each submarine was equipped to provide scientific and documentary data,
and, in addition, there was a small air array with diagnostic functions. The air
array was composed -of an RC-121 AOC, a C-130 diagnostic aircraft (the Livermore
aircraft, number 299), a C-135 sampler controller, and B-57 D samplers. Admiral
Mustin established the JTF-8 control point aboard the AVM, the US.S. Norton Sound.
" He was advised by Rear Admiral Levering Smith, Technical Director of the Navy Special
Projects Office in Washington, whom he had requested be present for the systems test.

The test date was slipped from the planned date of May 5 to May 6 because of
inability to maintain required communications between the deployed launch array and
the Commander of JTF-8 at Christmas Island. This problem was overcome by various
measures, principally through CINCPACFLT, who exercised control of frequency usage by
assigning a series of frequencies exclusively to this function and silencing all
other users of these frequencies throughout the Pacific. Special safety features
aboard the Polaris missiles included range safety tracking beacons, destruct systems,
and a separate battery power source. Additional safety measures required that the
destruct safe-arm switches be moved to the arm position in a prelaunch sequence
before the first stage missile ignition system could be enabled. Many rehearsals of
the launch sequence were conducted, simulating the beacon aboard the missile by
‘flying a beacon aboard some aircraft. The Ethan Allen crew could acquire the C-band
beacons within six seconds after a simulated launch, giving them confidence that
their radar would be locked on the missile soon after it broached the surface and
before it reached the expected altitude of the usual low clouds. (If lock-on were
not achieved the missile would be destroyed by range safety.) The Ethan Allen
arrived in the launch areca on May 2. Rehearsals on May 3 and 4 uncovered long-
distance communication problems which led to a delay untit May 6.

On launch day the weather in the launch and impact areas. was predicted to be
marginal but worth trying. Holds due to adverse weather conditions in the impact
area caused delays of about two hours on the morning of the test. These holds came
after switching the missile safety systems to internal power (beginning the drain on
the internal batteries). At long last the countdown proceeded, but at 30 seconds
before*launch of the primary missile the fire order to that tube was automatically
bypassed by the control system and the backup missile was selected, and then that
tube was also automatically bypassed. Analysis quickly showed that the first bypass
happened because the "muzzle hatch open” limit switch failed to close and the second
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oypass was caused by a false "safe/ready” indication. Only a few minutes were needed
to correct the situation, after which the standard firing crew procedures' were used
to achieve proper indications. However, by this time Admiral Mustin thoug!:t the
delay in the dectonation time might be a safety problem for the observation aircraft
in the burst area, and he ordered a range-safety hold in order to choose a new burst
time. In the Task Group report on tly,,‘;cst. the.following was stated about the
missile bypasses: . '

1t should be emphasised here that these misiiles would have been fired in a true tactical situation, since there
would have been time to analyse and correct these casualties with very little delay in a tactical countdown,
where "burst time" is not such a restrictive consideration.

Thus, 2 new detonation time was established which still would be within the
useful operating time of the activated internal batteries. However, just before the
new launch time Admiral Mustin ordered another hold for launch area weather condi-
tions. This hold led to the further complication of replacing the beacon and des-
truct batteries in the two missiles previously counted down, since their remaining
operating times were now too short. During the several minutes required to effect
the battery changes, the local weather reconnaissance aircraft indicated a favorable
cloud situation approaching, and a new missile tube was selected, simultaneously
cutting short the battery exchange procedure and precluding the possibility of utili-
zing cither of the two original missiles. Finally, this third missile was Success-
fully launched 18.5 seconds after the nominal launch time, the delay being "asso-
ciated with the relatively slow hydraulic pressure buildup shown in the history of
this missile and experienced in the final seconds of its terminal count.” ~Following
launch the range safety observations showed a nominal trajectory and nominal time of
flight. Diagnostics were limited, data coming from three sources. The two submerged
submarines in the burst area observed the burst with bhangmeters mounted to see
through their periscopes. Secondly, the B-57 D sampler aircraft controlled by the

KC-135 (all under Task Group 8.4) successfully sampled the burst cloud at a location .

about 525 nautical miles (near their maximum range) from their Christmas Island base.
Trirdly, the Livermore C-130 diagnostic aircraft positioned by the RC-121 attempted
tc acquire diagnostic data from the test, but this attempt was essentially fruitless,
primarily because of inappropriate positioning in this all-airborne configuration. :

Rough estimates of the burst height and location based on the observations in
the impact area indicated that the burst was at s R 300 altithde and

test  rom the Commander of JTF-8 to AEC Headquar-
ters stated the following: ’ : :

Three holds were imposed because of weather and one for technical reasons prior to launch . . . one tube ex-
* perienced a failure of the launch hatch interlock and another tube lost the 800-cycle conference voltage during a
simultaneous countdown of two missiles. Countdown continued on Tube No. 9. A slow hydraulic system buildup
indicated a no-go condition that required recycling. This accounted for the additional 20 seconds on launch.

An illustration of “filtering" of information to minimize what might be considered
failures is found in a letter from Chairman Seaborg to President Kennedy on May 18,
which discussed the progress of the test serics. As for the systems tests, Seaborg
simply reported that they both "functioned reliably on the first firing."
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Swordfish (ASROC/Navy)

This test of the Navy’s antisubmarine rocket system was, as mentioned before,
both a system test and an ‘underwater nuclear weapons effects test. Just.as. for the
Polaris test, a separate Task Group, TG 8.9, was temporarily established within JTF-8
‘to execute the Swordfish event. By May 3 two full dress-rehearsals had been con-
d,ucicd in the San Diego arca, with full participation except for the carrier surveil-
lance group that was engaged in the Polaris test at the time. One ASROC weapon was
fifred by ecach of two destroyers in a nonnuclear mode during thcsg rehearsals. Onc.of
these destroyers, the U.S.S. Agerholm, was the primary firing sh'xg on t.hc Swordfish
test, and the other destroyer, the U.S.S. Anderson, was the standby firing ship. . . ,

The units supporting the test in the San Diego area departed for thc.xr stations
beginning on May 4, the majority departing on May 7. After the Frigate Bird .Polans
test on May 6 Admiral Mustin sailed aboard the carrier Yorktown to the Swordfish test
area. Following the May 8 authorization to perform the test, Mustin and the Yorktown
reached the array of all other Swordfish units in their assigned area on May 9, and
Admiral Mustin shifted to the LSD Monticello, which was his flagship for the test.
The ship array to conduct and observe the test comsisted of three destroyers, a
submarine, the landing ship dock (LSD) on which the Task Group Commander established
his command center, and the support aircraft carrier. As on the Polaris test, the
overall command was from the JTF-8 Commander at Christmas Island, but it was exer-
cised through the TG 8.9 Commander in the ASROC area.

The towed instrumentation array, which included the target raft, the unmanned
destroyer to measurc effects (US.S. Bausell), and ten instrumental platforms, was
over six miles long. The numerous pieces of instrumentation in this towed array were
all assembled as one string on a polypropylene tow line. The target raft carried a
radar target for the radar systems on the launch ship and a sonar reflector suspended
underncath to simulate a submarine target for the sonar systems of the launch ships.
The instrumented array was towed into place as planned by an ocean-going tug, the
rest of the ships took their assigned positions, and the countdown commenced early
on the morning of May 10 in anticipation of a noon event time. However, as noon
approached, low cumulus clouds in the burst area threatened to obscure the view of
the A3D aircraft responsible for critical photography from above the burst. The
photo aircraft were moved into a new pattern in the hope of achieving zero time
coincident with holes in the clouds. What transpired is best reclated by quoting from
‘the Task Group report:

)

During this process, there then occurred a succassion of further interruptions from individually minor items.
First, the lead ASD had an electrical power failure. The standby plane was slow in the planned takeover, msinly
because of the considerable communication confusion which sttended this casualty. Then Agerholm momentarily
lost power on the switchboard providing primary power to the ASROC system, through faulty procedure in the
engineering department. Thisloat the "green board" system indication on the bridge, which was misinterpreted to ‘
indicate s masked batteryyand led to clearing mansuvers which put the ship in poor bouition relative to the
planned test firing conditions. Finally came a report (later found erronecus) that the start-camera had been
sent on a nonfiring run, which would have disabled critical technical photography for the actual run. At this
point, with the ASDs nearing the end of endurance on station and cloud cover progressively worsening, the event
was canceled for the day and rescheduled to'Mny 11.

The initial feeling was that achieving readiness for May 11 would be an impossi-
ble task because of necessary reorientation of the instrumentation array and other
coordinated requirements, but owing to "magnificent seamanship with the array and
extraordinary cfforts by the instrumentation technical groups,” all was made ready
for a repeat attempt onc day later. The ASROC test.was conducted successfully on May
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ll at | p.m. The time of flight of the ASROC was about 40 seconds from the Agerholm
to the burst point about 4,000 yards down range, and thc actual burst occurred about
350 the nomin . M e st depth
was

1elde w ’ ects injormation, out only a small part of the
planned system test diagnostic data were recorded. Included in the data gathered
were information on the base surge, the water contamination, effects on ship. sonar,
damage to a variety of ships in various positions, and off-site hydroacoustic ef-
fects. Some .of the data gathered resulted in significant recommendations on tactical
employment range concepts and on the need to investigate the premature detonation
probabilities of the ASROC fuse.

The High-Altitude Series

The President directed the AEC on April 24, 1962, to resume testing, just two
days before the first rehearsal for Tiger Fish, which was to be the certification
launch of the Thor missile from Johnston Island. As with any good rehearsal, the
intention was to have a complete array of aircraft and ships and to have all experi-
menters on the dry run, but not to fire the small rockets, or at least not very many
of them. The LASL C-135 aircraft did participate in the dry run, as did most of the
air array and all of the ships. However, the DASA aircraft were not yet ready,
needing those last few days to prepare.

Trouble with the pod orientation continued, and the certification shot which
would carry pods was delayed until May 2. On April 25 or 26 Douglas and SSD con-
cluded from analytical and wind tunnel data that they could reconfigure the ballast
in the Mark 5 RVs to provide the capability of carrying two RVs and one pod on
Starfish. Additional wind restrictions for the launch were involved, but they did
not seem to be particularly difficult.

Tiger Fish was fired on the morning of May 2. The missile itself and all the
warhead certification features operated properly. Range tracking was satisfactory.
The pods were recovered satisfactorily. Unfortunately, the flywheel drive motors used
to establish pod orientation burned out, but one pod had one flywheel running
slowly at launch time. As a result, two of the pods tumbled almost immediately after
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telease from the missile and the third showed a 20 percent wobble at what would have -

been burst time. The long-range communication was unsatisfactory and some "go, no-
go" information was not relayed to Johnston in time to be acted upon.*

Between Tiger Fish and the first attempt at Bluegill, long-range communication
was improved and a proper size motor was put on the pods. Several dry ruas were
conducted between the two-shots, as were a couple of air array rehearsals. .

Shortly before Bluegill Norman Thomas, in a telegram to Seaborg, suggested:

In view of opinions of British scientists and others, is there not grave danger in sudden unilateral American
decision to explode three "rainbow” bombs possibly affecting seriously the Van Allen belt? Is not the mere fact

of these protdstn sufficient reason for indefinite delsy at least until international consultation?

The problcm,u}as to grow during the operation.

*The center of the communications net in Honolulu lost voice and teletype transmission from Johnston lsland shortly
before lsunch. They continued, however, to transmit "blind” to Johnston, and most of the critical informstion was received at
Johmtqn. including the status of Haleakals, Kausi, Point Arguello, stc.
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The AEC and DOD Task Units had established joint technical operation centers at
both Johnston Island and Hawaii. These operation centers coordinated their actions
more and more in the time between Tiger Fish and Bluegill in order to present to the
Task Force. Commander a moderately unified view of the situation. *"Go, no-go" crite-
ria established included such items as (a) excellent secing conditions . between the
ground optical stations and the burst, (b) appropriate launch winds for the Thor and ,
the small missiles, both from operating and safety points of view, (¢) conditions of
solar magnetic storms, (d) the requirement that at least two pods be stabilized and
capable of recovery, (¢) communications to the far-out stations being in operating
order, and (f) an appropriate fraction of the observational aircraft operating. These
criteria varied from shot to shot, depending upon the requirements for the particular
shot.

While the remaining Bluegill experimenters were moving to the field, setting up
their equipment, establishing communications, etc., and while Shuster, Ray,- and
others on Johnston Island were establishing the control system and agreeing on safety
and other no-go conditions, etc., the AEC and DOD in Washington continued their
pressure on the President to add tests. At the May 8 NSC meeting. the President
agreed to include Urraca in the series. However, the system could not leave the
program alone. A query concerning the effects of a high-altitude nuclear detonation
on the Van Allen belt and the possibility of satellite damage reached high levels
very quickly. In response to a question from Colonel Anderson of DMA, Conrad
Longmire stated:

It is expected that the high nuclear shots, Urraca and Starfish, will have some small, but possibly measurable,
affects in the region of the inner Van Allen belt. The effects fall into the following two types: (1) injection
of energetic bomb-produced electrons and protons into the belt . . . . In summary, it is my strong belief that
- the perturbations produced on the inner belt will be minor, if detectable at all. Furthermore, if detectable
* perturbations sre produced, s measurement of the relaxation timeof the perturbation would sdd a positive contri-
bution to our scientific understanding of the belt.

Three davs later Longmir 4 the point for Commissioner Haworth,
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measurements would be made mostly from rockets launched
Force Base and that there would be extensive photography coverage. They again com-
mented that the perturbations to .the inner Van Allen belt were expected to be small.
On May 15 Seaborg bricfed PSAC on the problem. After thinking about it, J. Wiesner
(the President’s Scientific Advisor) inquired whether the vield of the device could
be reduced and still allow a good experimen - T '

thheld One

Lﬁ'

4 Scaborg, as previously requested, reviewed the discussions of the last few weeks
for the President. After.again giving all of the reasons for its inclusion and the
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reasons for not changing the yield, and further stating that it was too latc to

modify the booster to utilize a lower-yield warhead, he concluded that another look
would be taken on the subject of reducing the yield. ~~
On May 24 Seaborg, Haworth, Harold Brown, J. Wiesner, McGeorge Bundy, Carl B

Kaysen (Bundy's Deputy), Spurgeon Keeny, and General Betts met to address the
problem. Wiesner did not believe that a demonstration was necessary in order to Q(’_B
convince ourselves that we could carry out deep space tests. Seaborg took a firm k.\) \J
S,

osition that there would be definite technical v i i the experiment t’
‘ in the proper =
medium. It was conclude ¢€re was no cyeburn hazard. ¢ group finally decided _) 1@\

to leave the shot in the program, apparently because of the argument (presented by )
Bundy) that the President probably would not wish to be accused of giving in to_-g
British scientific pressure. : '
Preparations for Bluegill proceded. On May 8 Gilpatric notified Betts of his ﬁ o
intention to appoint a Joint Board of Investigation which could be convened imme-

s ExemPrioN 3

_ .. Ve
diatcly by the Commander of JTF-8 in the event of a major nuclear accident or inci- =) C
dent involving loss of life, damage to public property, or serious public reaction. = =
The Board membership would consist of two representatives from the AEC and a Field 3 L'.')(/

Grade officer from each service and DASA, with retired Vice Admiral E. M Parker as
chairman.

DASA began to move on the McMilla i estions for iti shots.
On May 11 they proposed "Red Snapper,” at 20
kilometers altitude. Associated with the burst would be powered pods positioned above

and below the device during reentry to observe the effects on the pods. DASA also
reentered Kingfish into the plan in mid-May.

The addition of these shots would only be sensible if more Thor boosters could
be obtained. On May 16 the Director of Materiel Management at Norton Air Force base -
(SBAMA) explained to the Chief of Staff of the Air Force: :

SBAMA literally scraped the bottom of the barrel in providing a total of four SM-75 (Thor) missiles for
Project Fishbow! launch operations. The two additional SM-75 missiles provided Fishbow) are emergency
backup missiles which were assigned to Fishbowl with a definite and sgreed understanding that they would be
returnedto SBAMA at the conclusion of Fishbow] to mest commitments to USAF /RAF operation programin
accordance withexistingcountry-to-country agreementsignedby U.S.snd U.K.governments. Asaconsequence,
the emergency backup missiles are not surplus which are available for other projects at the conclusion of
Fishbowl operations. ' ' )

- They also noted that one missile might be obtained without involving the UK. by
using a missile allocated to SAC at Vandenberg for display purposes.© That missile
(No. 150) was then being used by Douglas to assist in engineering testing for Fish-
bowl. They recommended immediate authorization for rework of missile No. 150, to be
used cithdr for Red Snapper.or Kingfish, and urged that only one of the two projects
be done. SSD commented that Kingfish could be no sooner than July 21-24 and Red
Snapper ro earlier than August 15-18. By May 25 Kingfish was approved for planning
as the last shot in the series: presumably it would be fired only if appropriate
materiel and time were left for it. ‘

On May 11 the Commission approved Starfish and Bluegill for execution. .
Schlesinger wrote,* concerning the effort to build the international machinery of

‘peace in mid-May 1962: g -

*Schlesinger, A Thou;and Days, page 803

~SECRET-




. PACIFIC 419

The President, thersfore, maintained a steady pressure on the exacutive branch to keep the negotiating effort
alive. Wiesner and Kaysen flourished the White House mandate, were tireless in needling the bureaucracy and
forcing disarmamant issues; and Buhdy intervened valuably at critical moments. Wiesner often carried the brunt
of the argument against the Pentagon in meetings before the President. After one contentious session, he told me
that he was afraid that he had talked too much and might be wearing out Kennedy's patience. Later the President
asked me about the mesting. 1said it had filled me with gloom, that only Wiesner had made much sense, §nd that
he was afraid he had done more than his share of speaking. Kennedy smiled and said, "Sometimes, 1 think Jerry
talks too much, but I didn’t think so yesterday. Tell him that I thought he made a series of gxcellent points
and that [ want him to keepit up." Next to the President, McNamara, with the able backing of John McNaughton
probably did more than anyone slse to sustain the disarmament drive. With his sense of the horror of nuclear
conflict, his understanding of the adequacy of existing stockpiles, his fear of nuclear proliferation, his
analytic command of the weapons problem, and his managerialinstinct to dosomething about an irrational situa~
tion, he forever sought new ways of controlling the arms race. His contribution was especially crucial in dealing
with the Joint Chiefs of Stafl, possessed as they were by the conviction that they alone understood the require-
ments of American safety. Nor was the invocation of national security confined to the JCS. Once, at a meeting
ofthe Commitsesof Principals,somecnefrom ACDA objectedtoaproposed armacontrolmeasureontheground that

_ it might imperil the nation. McNamara said sharply, "I6]'m not afraid of it, I don’t see why you should be. You
take care of disarmament. Let me worry about the national security of the United States.”

On May 20 the Chief of DASA concurred with Kiley on the recommendations for two
RVs and one pod on Starfish. Kiley would keep the capability of using three pods in
case new problems came up. : .

By mid-May LASL had loaded up their C-135 with so much instrumentation that when
fueled for the rather long-range mission they planned, the weight of the plane
approached the maximum operating capability utilized by SAC. The result of discus-
sions between the scientists and the Air Force was a clear recognition and under-
standing by both SAC and LASL that aircraft safety was the responsibility of the Air
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Force. While there were occasionally some tense situations on takeoff from Hickam, A}

flights operated as planned and Air Force judgment was validated.

The problem of possible eyeburn in Hawaii was raised by introduction of King-
fish, which was planned to be altitude over Johnston
Island. The initial calculations icated that a danger areca 600 miles in radius

would be required at sea level and a greater radius at aircraft altitudes. _

Late in May, as the date for Bluegill approached, other operational decisions
were made. Betts issued a statement to ail Labs that there would be no message
traffic from Johnston Island to those organizations in the period from 24 hours
before to 24 hours after Bluegill because of the heavy communications traffic needed
for opecrational reasons. In the last two weeks of May, under Shuster and Ray,
several Bluegill dry runs were conducted in a very realistic fashion. - There were
communication troubles, aborts because of weather, aircraft trouble, etc. The John-
ston Island system was doing a fine job of making the rchearsals as realistic as they
could. In the middle of all this, Salet got his second star, but the party that
night at the Point House didn’t slow down the operation very much. Starbird and Ogle
moved to Johnston Island a few days before the Bluegill event, which was scheduled
for June 2. :

Bluegill was counted down for the first time on the night of June 2, 1962. At
“minus 45 minutes the-Range Tracker (the PMR range safety ship) computer failed and
there was a two-hour hold, but the test was then cancelled for that day. The cancel-
lation arose from the requirement to know the burst-time position of the RV to within
two miles because of the positioning of elfects ships. The Range Tracker computer
was essential because it computed predicted positions from data on the missile posi-
tion acquired from launch through main engine cut-off time. PMR worked desperately
all day on June 3 to repair the computer, managing to get some computer experts from
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Los Angeles to the island at 3 a.m. on the 4th, just after PMR got the computer

fixed. Bradbury was on the same 3 a.m. flight
The first launch of the Bluegill Thorm‘
~‘ occurred just after midnight on June 4. Earlier in the evening

the weather had been cloudy, but Dan Rex had predicted it would clear-and it did by
about midnight. After a few holds for minor reasons the Thor missile was launched,
apparently achieving a perfect trajectory. However, in' the last stages of propul-
sion, just before main engine cutoff, PMR lost track from the beacon-tracking radar
used to calculate the predié¢ted burst position. There was some chance that a second
radar, which was skin-tracking the missile, might have acquired sufficient data. to
validate the impact prediction. Therefore, attempts were made between about minus 10
and minus 5 minutes to use the skin-track data for burst-point prediction, while also
attempting to reacquire the beacon, but neither was successful. - Consequently, at
minus 5 minutes Ogle suggested, and Starbird agreed, that the warhead should be
destroyed, and that was done.

In a discussion of predicted impact computations following the end of the test
the path of the predicted impact point appeared normal through main engine cutoff.
However, during the vernier engine phase the predicted impact position shown on the
plotboards seemed to change excessively, based on the beacon-tracking FPS-16 radar.
But data from the skin-tracking MPS-26 radar indicated a smooth and nominal path.
Which radar, if either, was telling the truth is, unfortunately, unknown.

Years later Frank Strabala of EG&G pointed out to Ogle that the timing system
run by EG&G, which provided signals to all of the cameras and other missiles, etc.,

had failed appreciably earlier in the flight. However, EG&G had seen no point in

bringing up the subject since the flight already had troubles. In addition to the

problems already mentioned, telemetry data discussed in the postmortem showed that

two of the three pods failed to separate. The JTF-8 control room voice tape record
shows that a few moments after "destruct,” as the pieces were falling down, Ogle
commented, "Best damn dry run we ever had.”

On the Honolulu beaches the many people who had turned out to watch the flash in
the sky were disappointed. The next morning, the Honolulu Star. Bulletin quoted a
JTF-8 spokesman: "There was no nuclear detonation and there is no likelihood that
the fragments of the device will explode in the ocean. Nor is it considered that it
will cause hazardous levels of radioactivity in the water, and they will not consti-
tute a hazard to human health.”

" An appreciable number of the small rockets (and the equipment they were to
carry) had been saved on Bluegill, cither because they had been cancelled before the
Thor launch because of improper winds or because the launch countdown timer had been
stopped before they were launched. There was a spare Bluegill RV and nuclear explo-
sive device on Johnston Island. On the other hand, the pod-orienting system had to
be rebuilt. The Starfish shot had all of its parts coming down the pipeline and had
been planned as the next shot. Furthermore, Starfish was a somewhat more important
shot. Thus, for these and various other reasons, the decision was to do Starfish
next. ‘ .

However, something had to be done about the tracking systems. The Range
Tracker radars and computer were the first problem. After some discussions it was
‘rranged that the two radars would operate separately, one on beacon track and one on .

.in track. Each radar would feed its information into the computer memory separate-

Because of .limitations on the computer, only one set of data would be used in

.i time to compute the refined impact point, but it was arranged that if that
tracking system failed, then the computer could use the data from the other radar
track, recomputing the track in about three minutes.

The Range Tracker also had a real-time presentation of the missile horizontal
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'rangc versus altitude, obtained from its primary. radar. Since .thc intended tra;cc‘to- ‘
ry was known, thesec data were sufficient for safcty. purposes if thc.y were available
after main engine cutoff. However, it took a trained man watching that data to
derive that information. PMR had such a trained man, and it was arranged that he
would watch that data specifically, advising the Task Force Command Post 200 seconds
after lift-off whether everything was all right or not (via a specially arranged hot
line). -

)Ficld Command had arranged for the Cubic Corporation to be rcsponsiblc for
tracking all of the DASA instrument packages, including one of the pods. Cl:lblc Coyp. .
used a very.accurate microwave interferometer system known as angle measuring equip-
ment, distance measuring cquipment, or AME/DME. On the first attempt at Bluegill the
AME/DME data had not been presented in real time. Arrangements were quickly n}adc t.o
use it to get a ncarly real-time plot of the surface range and azimuth, which, if
compared with predicted values, could also be used for safety purposes.

Sandia operated a similar system using the transponder on onec of the RVs, but
this system would give only a slant range in real time. It was therefore arranged to
have a real-time presentation of the slant range that could be compared with the
record from Tiger Fish, since the two trajectories were supposed to be identical.
Lastly, even after the missile range exceeded the Range Tracker capability, that
radar could give the angular elevation of the RV to within about 2°. In addition,
the Cubic Corporation microwave interferometer could give the angles to within about
1°. The combination of these angles and the slant range would give an approximate
position, which then could be compared with the expected position at a given time.
The proper arithmetic had to be done by hand calculation, and a team of pecople in the
control room were given the job. The prime calculators were Dan Rex and Vay Shelton.
They could give the position about one minute later than real-time. :

It took about two weeks to institute all the new tracking procedures, and then
several days were used feeding in data from old tapes (Tiger Fish), etc,, so that by
June 19 there were a number of independent systems which would give RV position
within a minute or two after it passed through a given point.

On June 7 JTF-8 planned to do Starfish on June 18 and Urraca two weeks after
that (approximately July 3), with a repeat of Bluegill not scheduled precisely. The
problem in scheduling a repeat of Bluegill was not only the mechanical one of rockets
and pods, but the political one, since the President had indicated the series should
be done by the end of June. However, the next day, the JCS sent a message to
Starbird and Bradbury stating their desire that Bluegill Prime, the second try of
Bluegill, be fired during the current series and giving their opinion that the Urraca
shot "must not interfere in any way." The JCS suggested that the next shot should be
. Starfish, then Bluegill Prime, and after that could come either Urraca or Kingflish if
Urraca should not be fired. Harold Brown and Gerry Johnson concurred with this
opinion. However, it soon became clear that all of the equipment for a' repeat of
Bluegill could not be constructed soon endugh to do Bluegill two weeks after Star-
fish, and, therefore, on June 15 the Task Force reiterated the schedule, according to
which Starfish would be done about June 19, with Urraca as soon as possible after
that, but not earlier than July 3. Bluegill would be attempted after Urraca. How-
.ever, the Washington debate persisted, and Betts asked Starbird to consider other
schedules that would include Kingfish. Knowing the President’s desire to keep the
operation’ as short as possible and recognizing the weight that could be exerted by
the Department of Defense, Hoerlin promptly asked Taschek to go to Washington and
join the argument in defense of Urraca. Hoerlin commented to Haworth on the strong
neced for the AEC scientific side to get the data in the regime which Urraca would
investigate and noted with respect to the proposed Kingfish shot that "My colleagues
and I would like to state that after a successful Starfish and in view of the
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similarity with Teak, it should pose no problem to compute both the phenomenology and ~ .
the effects of such an event.” _ , O
The_picture was clouded even further on June 19 with the first attempt at \:‘;\J
- Starfish For that shot, the missile B! ,_5§
carried o cxternally. ¢ weather was acceptable and the Thor was ™) )
launched a little before 11 p.m. in order to have an 11 p.m. burst time. However, 59 D ‘L.") E,
seconds after launch the missile flared and exploded. The warhead destruct signal O .
was sent 64 seconds after launch. Debris rained on the island, fortunately doing no ) >
serious damage. Investigation of the pieces and the telemetry data made it clear : < |
very soon that the mock RVs carried up with the missile had disturbed the flow of o ~
gases from the turbine exhaust, sucking the hot gas back against the boat tail and - ‘/)\J
weakening the structure. The engine had torn itself loose and flown right through —+ Z

the fuel tanks.
In the meantime, Hoerlin, Longmire, Ogle, ctc., had been considering the eyeburn
blem in the Hawaiian Islands presented by the proposed Kingfish shot—
That same problem had led to an odd-shaped danger area for Startish,
circular at sea level and at aircraft altitudes, but increasing in radius with
altitude. Since this danger area would require rerouting of commercial air flights,
the Commission requested information on the subject. The information was provided by
Hoerlin and Ogle, who explained the problem to the Commission during a meeting on
June 7. The Commission agreed with the proposed danger area, as did Jerry Wiesner
later in the day. Samuel, Mustin, and Ogle visited President Kennedy in the after- -
noon to brief him on the operation. The President expressed a desire to hurry the
tests (Ogle said we could not) and got one more view on the reasons for the high-
altitude shots.

However, according to calculations, Kingfish would present an eyeburn problem in
some parts of Hawaii. Even though the shot might be fired late at night or early in
the morning, experience had already shown that there would be a number of Hawaiians
in the mountains trying to observe the detonation.

The scheduling problem became very difficult. In the first half of Junc DASA
and JCS reviewed the priority of the DOD shots and decided that Starfish was their
most important test. Field Command DASA stated that there were sufficient pods,
including ones that were being refurbished, to provide three pods each for another
attempt at Starfish and Bluegill and three additional pods in the event Starfish
needed to be repeated a second time. They concluded that there should be no further
attempt to fly RVs, and Douglas concurred. Thus, from their June 20 meeting the JCS
concluded that (a) the next shots should be Starfish and Bluegill and (b) Urraca
after those was uncertain depending upon the situation at that time. Betts trans-
mitted that information to the Laboratories and the Task Force, stating that he had
sufficient information on Urraca and did not need any further arguments. (On the
19th Hoerlin had reiterated in a very strong message all of the recasons for doing
Urraca and the reason for the AEC insisting on the shot, pointing out the tremendous
effort that Los Alamos and Sandia had put into the shot so far.)

However, the argument did not stop. On .the 21st Schwartz of Sandia echoed
Hoerlin’s sentiments to Haworth and Betts, and Ogle was in Washington to explain the
operational problems again at high levels. The argument did result in the cancella-
tion of Kingfish, but the order of shots was not Starfish, Bluegill, and Urraca, as
the President had agreed to on June 20. ' .

President Kennedy, upset at the series of failures, asked the Department of
Defense why the Thor. had been chosen rather than some other missile such as Redstone.
Gerry Johnson reviewed the recasons for the missiles (see missile selection section
earlier), pointed out that there were three Thors left at Vandenberg, with one
scheduled to be shipped within the next two days, and added that the Air Force had
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the next attempt was to ) )
end of the atmospheric testing. LASL continued to argue for Urraca right after

Starfish, claiming that it was more important than Bluegill. On June 24 Starbird
requested that another Starfish RV and warhead be dclivered by July 9 in case the
proposed July 4 Starfish repeat should also fail." ,

On June 25 Hoerlin sent a message to Wiesner, Starbird, Ogle, Johnson, et al.
concerning Urraca. In addition to previous arguments, he debated what he called t-h_e-
principle of noninterference, which was interpreted as meaning that Urraca must wait
until the DOD was absolutely finished with its program, regardless of how many repeat
. shots wére necessary. He did not see how the AEC could agree to do its work only
when it did not interfere with the DOD’s schedules without being derelict in- the
duty assigned to it by law. However, hc went on to arguc the military importance of
Urraca, commenting that each of the three shots (Starfish, Bluegill, and Urraca)
would occur in completely different atmospheric regimes and that our lack of under-
standing of the dominant mechanisms controlling the explosions was such that any of
the shots would produce important information, but that Starfish seemed most likely
to do so. On the other hand, he argued that Bluegill phenomena would be most closely
related to low-altitude detonation phenomena, and it was, therefore, more likely to
be predictable by calculations. Consequently, the order of firing should be Star-
fish, Urraca, Bluegill. He also brought up the point that Urraca was important as a
test of our space detection system, and the lessons to be learned could prevent the
Russians stealing another march on us by preparing to test in deep space.

The McMillan Committee met in Hawaii on July 13 en route to observe the Starfish

(O bhel

Prime shot, again re-examining- the priority of the three remaining high-aititude \)
shots. They found no reason to alter the previously recommended order of priority,
reccommending that Starfish be tried until it was successful, followed by Bluegill )
until it was successful, and then, finally, to do Urraca. However, they did comment: =
. ~\
The effects associated with Urraca have sufficient interest and potential to merit DOD support. Weapons effects :) “l
cannot be relisbly extrapolated in the new altitude regimes. The Urraca could contribute significantly to the Qe Yo .
understanding of high-altitude effects and thus, indirectly, answer many questions now in a speculative ) D X
stage. ’ E \) W_\
0e
, o . N3
. it could not be carried out beforc August >0~
might siip as much as a week due to weather requirements. Against the test was w < 'C
the argument that theré was no serious military interest that far out into space, —; f)'\-’
that necither space testing nor space test detection were of current urgency, and that == _= "
the United States was running overtime on high-altitude tests and should stop before —E =
August. On the other hand, Bundy commented that Urraca was the most interesting shot j | M R

in strictly scientific terms as compared to Starfish and Bluegill, and that knowledge
about space testing and test detection in outer space would make it more practicable
to propose an atmospheric test ban. He pointed out the great amount of effort that
had gone into the Urraca shot so far and noted the morale difficulty, stating:

But it will not be easy for them to understand why one third of their sight months of effort should be rubbed out
for a gain of two weeks in the end point of the series.

Finally he stated:
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Technically, Urraca is probably the most failureproof of the three hi:ho‘lltif.ude lp;cc shots. Its missile does
not have the special gear of Starfish, and it does not have to follow the close track of Bluegill. It is in the
hands of the Los Alamos Scientific Laboratory, which is, on the whole, the most experienced and most relisble
testing agency we have. (It is one of the most abrasive aspects of possible cancellation that it would appear
to penalise Los Alamos for the failure of its (riendly rivals in Defense.) .

On July 4 Starfish Prime was ready. The early steps of the experimental prepa-
ration had begun. The arca had been swept. The FAA had been notified and the first
aircraft were leaving Hawaii. However, at minus three hours, Douglas and SSD informed
Starbird that the wind shear was too high, and the launch was canceled. In later
discussion between the Douglas people on Johnston and those at home, new wind shear
limits were adopted which would have allowed the launch ecarly on July 5. The next
few nights were unacceptable because of clouds. On the night of the 8th the weather
was not perfect, but it was good enough. After the earlier failures, the test
organization was nervous. Starbird wouldn't watch the TV pictures of the missile.
Starfish Prime was launched on July 8. The Thor flew properly, the small rockets
worked properly, and tracking went properly. In fact, essentially everything worked
properly. The nose cones from the Kauai rockets were recovered. The pods were
recovered. There were no eyeburns. The only problems were some cloud cover at
Tonga, one pod flywheel that apparently ran slow and allowed the pod to tumble, and

"two instrument rockets from Point Arguecllo that failed. The shot was an outstanding
success.

While the results of Starfish Prime would be subject to study for many years

people were especially happy with the results, as is shown in a
message to their Headquarters: “"Success of experiments is extremely gratifying to
AFSWC personnel who have pointed space physics research to this achievement for
"several years.. Suggest you pass congratulations to Research and Test Directorates
and other AFSWC nuclear testing programs.” Hoerlin was also happy, but in reporting
the success to Bradbury at LASL, he noted the failure of the Arguello rockets and
commented that the motives for conducting Urraca had been strengthened rather than
weakened.

The successful firing of Starhsh Prime therefore left two shots to be fired and
two missiles available. Curtis LeMay, then Air Force Chief of Staff, noted in mid-
July to Gerry Johnson that the Air Force was preparing an additional Thor in case the
next Bluegill should fail. The missile was to come from those committed to the
United Kingdom Air Force Training Launch Program. He also stated, "In view of the
above, it is recommended that the additional Thor missile now being readied for
shipment not be considered for any use other than backup for those high-priority DOD
tests currently scheduled." (The fact that LeMay talked of “tests” probably reflects
the Air Force’s continued interest in Kingfish.) :

Bluegill Prime was scheduled for July 25. LASL reported to Betts that the
results of Starfish "go a long way toward proving out the feasibility of getting good
bomb diagnostics from instrumented rockets in a space testing program.” It appeared
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.that‘the worst problems had been solved. On July 23 - things !ooked sm’ooth. enopgh
that the Task Force planned to fire Urraca 11 days after Bluegill, assuming Washing-

ton agreed. However, on that same day Ogle noted to Luedecke, L aware
that there is still consideration in Washington o_f propo;eq
-Kingfish as a possible detonation of Operation Dominic aiter Urraca.”

¢
went on to note that the proposed shot wouid be quite bright a.l'!d would producc' an
image on the retina of ‘the human eye at the distance of Hawaii, roughly two thirds

the size of the sun's image. He pointed out that for such a shot Kauai would pos-

sibly be within the danger area and that, certainly, people in thg mountains at Kauai
would have to wear dark glasses or turn away. Precautionary actions would have to be

)
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taken on Nihoa and Niihau. Small boating and fishing within the area would have to be

stopped ‘during the hazardous period. He noted that this situation could be improved
by changing the missile trajectory to fire Kingfish some 200 to 250 miles south of
Johnston, but that it would take two months after notification to change the Thor
trajectory in that way. He also pointed out that lowering the burst altitude could
solve the problem.

The next day SSD was busy calculating the additional costs of a seventh Thor to
be used for the tentative Kingfish event and discussing the question of which kinds
of pods could go on the missiles. : _

However, the picture changed rapidly. On July 24 the Bluegill Prime launch was
delayed by weather, but the decision was made to go ahcad on the night of the 25th.
Shortly after 11 p.m. the Thor launch was attempted.

The missile ignited 20 to 30 seconds early and was burning in the boat tail and
around the missile before lift-off time. The range safety officer therefore
destroyed the missile and warhead within a few seconds after receipt of the lift-off
signal, in order to prevent a large fuel explosion on the pad. In fact the Thor rose
just a fraction of an inch and then settled back on the pad and began to burn. The
fuel continued to burn for some time; at midnight personnel had still not been
allowed outside because of the possibility of nearby fuel tank explosions, but by
12:30 a.m. it seemed safe. Inspection showed that the launch pad was badly damaged
and was seriously contaminated with plutonium. '

At 5 a.m. on July 26 JTF-8 issued the following statement in Hawaii:

A check with Johnston Island discloses no injuries to personnel and no hasard from any ndio.cti;riey as & result
of the deliberate destruction and burning of s Thor booster and nuclear device on the launch pad last night. All
missile fires have been extinguished. S

Assessment of the damage and the si i for future shots started immediately,

_very early estimate ol the repair time was approximately one month, but after
discussions with Douglas and SSD personnel it was apparent that it would be appreci-
ably longer than one month., While estimates were being refined Starbird and Ogle

left for Washington to promulgate further decisigns. On the way through Hawaii Ogle
requested that LASL prepare anothcr“ﬁ :

The controlling factor in preparing for another high-aititude shot seemed to be
the Thor pad. By July 28 it was fairly clear that an extremely optimistic schedule
for repairing the present pad would have the pad ready in approximately eight weeks.

Some two weeks of this was for cleaning and decontaminating the pad, about three
weeks would be needed for procuring, inspecting, shipping, and installing all re-
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- placement items, and check-out of the rebuilt pad and support equipment would take-

another three weeks. By the time Starbird reached Washington, SSD and Douglas had
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determined that, given the proper priority, a second pad could be -obtained in 13 to
15 weeks. Many other items were also critical, not the least of which was scheduling
the USAS American Mariner (DAMP ship) which was necessary for some of the radar
measurements. . “

Although rumors were rampant that thc President would call an end to the opera-
tion, this Wwas really very 1mprobable On July 22, 1962, the USS.R. had announced
thcxr intention to begin a new series of atmospheric tests. Kennedy was still trying
to pressure the Russians about a test ban. Furthermore, in the game of international
strength it was bad enough for the U.S. to have such publicly miserable failures; it
would be even worse to stop the tests, admitting that we could not finish the job.
Furthermore, both the AEC and the Department of Defense had solidified their reasons
for the experiments yet to be done. Thus, within a day or so after Starbird reached
Washington the decision clearly was to finish the series, but the President was
still in a hurry and urgcd a “crash® effort.

.Upon his arrival in Washington at the end of July, Rod Ray started investigating
backup systems that might be available. While Ray searched, Starbird notified the
system that it should proceed with the second Thor pad with the understanding that
Thor work could be stopped if other systems appeared more recasonable. H&N received
AEC authorization to begin the pad on August 1. In the midst of this flurry the DOD
requested that Kingfish be put back into the schedule, so the scarch for new launch
systems also included that shot. A first alternative scemed to be a Polaris fired
from a submarine near Johnston Island, using the same command destruct system that
had been used for Frigate Bird. Other possibilities were the Hercules, Pershing, and
Redstone.

Two other problems arose late in July and early in August 1962. The McMillan
Committee observed that there were three shots left, that is, Bluegill, Urraca, and
Kingfish, and that the Thor turnaround time was two wecks. They therefore inquired
through DDR&E whether it would be possible to insert into the schedule a couple of
fairly small high-altitude shots (with simple delivery systems, such as the Hercules)
at two-week intervals, and the Task Force system promptly starting working on this.
At the same time PMR decided that they could no longer afford to have the Range
Tracker at Johnston Island and informed Starbird of their intent to take it back to
California. The problem was solved rather quickly by Starbird and Mustin who dealt
with the appropriate authorities in Washington: the Range Tracker stayed.

While the Johnston Island pad was being cleaned up during the first two weeks of
August, a continual series of meetings and discussions gradually resolved the other
carrier possibilities. It appeared that Sandia could put amn RV with appropriate
fusing and firing on a Polaris missile, and there was the possibility of launching
cither from a submarine or from the ship Observation Island. However, the Polaris
allpwed only a very short time for detonation decision after main engine burnout, and
any hesitation would allow the possibility of the warhead getting to any of many
inhabited areas. Furthermore, a certification shot would be required with such a
system. This secemed to be a tremendous amount of work for a backup and it wasn’t. at
all clear that the Polaris system would be any less trouble than the Thor. The
Polaris proposal was eventually turned down. The equipment at Vandenberg AFB Thor
Pad 8 could be moved to Johnston, but would require approximately cight weeks of
construction and then six weeks of installation, at a minimum. However, this option
also involved moving an appreciable number of experimental installations on Johnston
Island, and finding a suitable place for all of those secemed very difficult. Fur-
thermore, Douglas and SSD pointed out that if there were another accident on the
first pad, it too could probably be cleaned up in about cight weeks; thus, putting in
a second launch pad would not really save much time. The Army discussed their
systems. The Pershing could reach the altitudes for either Bluegill or Kingfish,
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carrying nuclear dcviccsm They ptcfcl:rcd on!y their stan-
dard trajectory, but they could modily 1t with some degradation in confidence. Com-

mand arm, fire, and destruct signals could be provided. The Pershing could be
available in five to nine weeks, depending on the trajectory, and would cost
$5,000,000 to $10,000,000, excluding transportation. The Army preferred not to use

the Pershing because of the ef their _in-house Pershing program. The Redstone
could lil‘twto 92 Kilometers altitude on the tacti-
cal trajectory. It Would not have a warhead destruct capability, but command arm and
fire could be provided. It could be ready in approximately seven weeks after autho-
rization to proceed, and there be very little impact on Army programs. The
Hercules could lift to altitudes as high as 95 kilometers with hngh
accuracy, and it cou o tire within a month. It did not have a commam} arm
signal, but did have command fire and destruct. In parallel with these considera-
tions, Sandia started down the path of what eventually became known as the Strypi, a

ballistic (unguided) missile that could lifmsmaucr systems to some of
the lower altitudes being considered. Th XM-33 rocket engine that

had already been used for some of the instrument packages during the operation. -
The Kingfish argument now became real. It was quickly determined that it was:ﬁ - §
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feasible to change the trajectory of the Thor and that most of the experiments could
be performed with a detonation point some 250 miles southwest of Johnston Island.
However, such a change increased the operational problems greatly. The McMillan
Committee eventually compromised on the trajectory, selecting a burst
altitude and thercby‘avo:dmg the possible eyeburn hazard in Hawai. Sandia started
down the path of prcpanng nearly every possible warhead for every practical mxssxle\\
While all of this was going on a large part of the testing organization had scattered
to the four winds, since there was no defmxtc plan for future high-altitude shots
and no possibility of any shots soon.

On August 1 Kennedy accepted a Russian proposal for test ban monitoring by
national means in all environments, but noted that this would require international
supervision and on-site inspection. His discussion of the meaning of international
supervision made it difficult to distinguish between that and international systems
for monitoring. On August 6 the Soviets rejected his terms, having resumed testing on
August 5.

By mid-August appropriate decisions had been madc, and the system had started to
scttle down. Major reliance would still be on the Thors launched from two pads, but
the Nike-Hercules and the Strypi would serve as backup systems for -Bluegill. The
Hercules and Strypi were also possible delivery systems for the small shots still
being discussed. Starbird notified the testing orgamzatnon to be prepared to test
on one month's notice.

In the second halfl of August the tentative agreement on the burst altitude of
Kingfish came unstuck. The McMillan Committee did not wish to accept
for the altitude shot because the air density was still too high
to allow the desired x-ray propagation. However, the trajectory had to be picked soon
or Douglas could not put it into the Thor missile in time for the shot. Other ques-
tions arose for the small shots. The first two of these at
altitude presented no problem; however, the third, proposed at pose
a potential eyeburn problem in Hawaii, but it was not clear that the verV small
fireball to be produced weould create a serious eyeburn hazard. By mid-August two
Thor pads were being prepared for the larger shots, construction of two Hercules pads _C
was underway as backup for Bluegill (the pads being equipped so that if one missile = C) 7-3(
did not operate, the second could be launched immediately), and the XM-33 missile W)
(Strypi) was in the final stages of development. Between the Hercules and the Strypi
the small shots could be taken care of, but DASA had not yet decided that those shots

SU

5NS.L 564 cbba\

113 L) ()

w‘&hnéud LindgR

Y
1)

"~

9 (b2l

o
1%

R

neld UndeR
50,0 63 CHY(3)

e\ /}

S.C:




428 RETURN TO TESTING

should be done. It appeared that the Bluegill Thor could be ready September 20; the
Bluegill Hercules by September 25; the Urraca Thor on October 2; a second Hercules or
first Strypi by October 5; a third low-yield shot by October 15; and then the ng-
fish Thor on October 17. _

In late August, recognizj
the proposed Kingfish yield
shots, namely Sideshow,

&
DDR&E had changed
2N M
W 2t the highest altitude available at the O% X
39

and added some small

highest altitude available to the Strypi

However, the effects of Starfish on satellites and the were now
becoming well known. Scoville told Gerry Johnson that he thought the DOD was
irresponsible in proposing any more high-altitude detonations. The problem came to a . i g
head at an NSC meeting on September 5. By now the Soviets were well into their A o
second atmospheric test operation since the 1958-1961 moratorium, and some of the 3 @
results were available. The McMillan Committee had done their job well in outlining
the technical needs for Bluegill and Starfish and the kind of problems that could be
answered by the small-yield detonations. Starfish Prime had: raised a number of
questions that could be investigated using data from these small shots. Furthermore,
the shots could be interspersed with the Thor shots without prolonging the series.
At the NSC meeting one of the small shots was deleted, but, perhaps more important, ¢
Urraca was thrown out by the President, both because of its possible effect on |
satcllites and because the President really did not wish to develop another method of
testing. His objective was to prevent testing, not to help it. In addition to these
decisions, Kingfish was left floating because of the worry that at such a large
yield, it too, would cause satellite difficulties. Thus, of the old high-altitude
schedule there was only Bluegill to finish, but there were three new shots.

During September th i ntinved. To make some progress, a .C
tentative burst position at 180 kilometers range on a =
bearmg of 210 degrees from Johnston was chosen by WET with the concurrence of Ogle. 3

However, this position was still not satisfactory to the McMillan Committee. In mid-
September the situation was that if the mtended yneld was changed after September 25
there was no txme to rebuild the
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rajectory mentioned above, or
kilometers range on a bearing of 190 degrees. The first possnbxhty.
could be done earliest, was satisfactory from the point of view of mstrumentatnon
and presented no eyeburn hazard, but it was the least desirable experiment from the
point of view of the McMillan Committee. The second position involved flying the
Thor on a trajectory not previously used, but Douglas thought it would probably work.
However, detonation at that altitude mi ite damage. Ogle simply
would not agree to the third possibilityM because of the 'possible
eyeburn problem in Hawaii. :
During the third week of August Ogle went to Washington and settled the problem
with the McMillan Committee. Kingfish would be at—altitude. of v R
course, later in the week the decision came unstuck again__On September 20 McNamara & '3
agreed that preparations would continue for the but he also
requested that work be carried forward in parallel to allow the
SR shot. - Starbird requested still another review of ' this possibility.  Ogle'’s
answer was that "There's a limit beyond which human flesh cannot endure,” but he went O/\
on to point out that the latest date at which the Field Command Test Unit could & N

adjust the small rocket trajectory’s instrumentation and pod instrumentation for_t:
Kingfish was the previous Monday, September 17, and that any changes from now on 31“"3
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would degrade the quality of the experimental results until there was finally a point
of minimum return. He further stated that we could not retain the full dual ca_pabl-
lity; all that could be done was.to plan on one trajectory and suffer the very
serious loss of data if a late switch were required. He also pointed out that any
further studies on the eyeburn problem were a complete waste of effort.

By September 1 the Thor pad construction, the Hercules prcparatioqs. anq the
Strypi preparations were sufficiently advanced to plan resumption of high-altitude
testing, starting with Bluegill on September 23. However, the Septer_nber 5 NSC
mecting changed that. The third U.S. manned orbital space flight with astronaut
Walter Schirra aboard was planned for September. Starfish results indicated some
possible hazard, and, furthermore, the DAMP ship was required for his recovery.
Thus, the NSC decided that no high-altitude shot would be fired before the next
Mercury shot (MA-8, scheduled for September 25), and the last Dominic event would be
November 1 or earlier. As a result of these decisions, the September high-altitude
schedule showed Bluegill on October 1, Tightrope on October 9, Checkmate on October
15, and Kingfish on October 27. Various certification shots of the Strypi and the
Hercules would also have to be done. Kiley immediately requested that Bluegill be —<
slipped to October 4, since his optically instrumented KC-135 aircraft could not
arrive until then, but the schedule held for the time being. By mid-September there
were already rumors that the Mercury launch w : :

On September 10 Tightrope was planne altitude
and Checkmate y September 18 DASA had convinced
the Task Force that the DAMP ship was absolutely essential to their Bluegill experi-
ments. However, as was noted before, the DAMP ship was also required for the MA-8
recovery exercise, which was to be done some 1,600 miles from Johnston Island.
Consequently, in order to avoid repeated short delays, Bluegill Double Prime was
rescheduled to be MA-8 plus 11 days, with the high probability that MA-8 would meet
its scheduled September 28 date. This decision allowed the pace to slow a little on
the island, and by September 24 the Mercury 8 schedule had slipped to October 3.

With the inclusion of the: Nike-Hercules in the series as a weapon carrier, M
safety studies of its fusing and firing systems promptly began. After a safety ol
meeting on September 11 Starbird asked for information on a number of other subjects, XCB
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including the probabilities of certain types of malfunctions such as burning on the g
pad when launch is attempted, malfunction during the booster thrust, malfunction - )3
after separation, probability of success of the barometer backup, probability of =
firing without the fire signal being sent, etc. He was also somewhat unhappy at the — U)X
. concept of launching a second Nike immediately if the first one failed. Mustin O l{l
immediately discussed the problems with Bill Carter of Redstone Arsenal, who offered

a numbcn: of possible changes, but recommended none. The Hercules was designed for

(LOihh

Starbird

ay to work out with Carter some positive guarantee that the

Bluegill alternate could not fire below an altitude of 60,000 feet. Eventually a
command arm circuit was installed to take care of this problem.

The Strypi’s firing system was the same as used on the Thor, and there was no g/
particular question about its characteristics; however, certification was still &r\
necessary. The first Strypi certification occurred on Johnston Island on St.:ptcmbc.:r:'\J —
22. The mock warhead reached an apogee #and impacted downrange at &
225 kilometers. The flight was fully acceptable for the Checkmate shot. D3

The finality of Urraca being deleted from the schedule had so discouraged LASL— L{)) 3
that Hoerlin had concluded not to fly his highly instrumented KC-135. Furthermore, ) - -
Kiley was having problems getting his KC-135s back to the shot and was thinking very __,CQ -~
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carefully about the necessary optical coverage. On September 14 he discussed this
problem with the Chief of DASA, who then formally requested that LASL operate its
optical aircraft on all subsequent high-altitude shots, noting that it had some
unique instrumentation and that it provided backup in the event a DOD aircraft should
abort. After some discussion Hoerlin agreed.

The MA-8 mission on October 3 was a success, and by Qctober 5 the Bluegill Thor
launch was scheduled for the night of October 14, assuming arrival of the DAMP ship
at Johnston. (That ship had had to turn back to Midway to off-load a seriously ill
individual and was scheduled to arrive at Johnston on the 14th.) .

On September 30 another Strypi certification was fired successfully, and on
October 1 the second try of the Nike-Hercules Bluegill certification round was fired
successfuly. (On the first try a manually operated switch had not been turned on to .
allow the EG&G timer signal to initiate launch.)

The DAMP ship arrived as planned, and on October 14 the Task Force was ready to
" do Bluegill. However, unfavorable weather forced a delay to the night of the 15th. &f\
Shortly after launch on the night of the 15th the Thor again failed in flight, and
the warhead and missile were destroyed. This failure was apparently due to troubles ::'
in the guidance system. The Thor crews and, for that matter, everyone else were :)\D"")
tremendously dejected. Starbird effectively gave up on the Thor, suggesting that the Tp
Douglas representative sit to one side for a little while and contemplate the sntua-"‘tj x
tion. However, there was no choice: the Task Force had to make the Bluegill attempt u.) U
with a Hercules. The system stalled a little and then scheduled the next attempt for —=
the night of the 22nd or 23rd, depending upon whether the Hercules or the Thor wasf

b) (3)
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In the meantime, Checkmate, Mhad been \DO
scheduled for the 19th. There was a complete and successiul ary run ay of the _

I19th, and that night the Strypi lifted the device to the proper altitude and the shot

was fired successfully, cheering up the organization appreciably. ~
Checkmate was beautiful. It was first a green and blue ring with spikelike <
protrusions at the edge, surrounded by a blood-red auroral ring which faded in less %m
than a minute. Auroral streamers to the north and south formed immediately. Pink '—-9‘5
streamers we il] visible 30 minutes after the explosi &‘ N~ 14
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g tor Bluegill using the Hercules. In —= V%
the meantime the Thor situation was reviewed, and Starbird proposed that the pods = D!
might be causing some of the problems, since, of the nine pods flown, only five had 3 O

been within the acceptable range. He alsa noted that if the Hercules. was used,
‘almost half of the instrumentation rockets would have to be fired prior to the
launch; if the Hercules launch failed, these instrumentation rockets would be wasted,
precluding some mecasurements on yet a later Bluegill. He also noted that Sandia had
been asked to prepare a Strypi missile as the primary carrier for Kingfish. In spite
of ,thesc problems the remaining shots would use Hercules and Strypi as the pnmary
mxssxlcs with the Thor as backup

. The confusion about carriers caused the experimental system great difficulty
beca‘use the timing of the equipment depended upon the carrier used. However, alter-
nate plans were made and the timing system was set up to handle any of the proposed
carriers.

On October 21 a second Nike-Hercules Bluegill certification was fired, but it
sclf-destructed nine seconds after lift-off. The failure apparently resulted from
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_ loss of beacon return signal to the missile track radar 29 sgconds after launch.
(The October | Bluegill Nike-Hercules certification had been satisfactory, as had »th_c
Tightrope Nike-Hercules certification on October 6.) Therg was some hope that this
difficulty was caused by high RF background noise on the nsland_, so plans were made
to do a Tightrope Nike-Hercules certification the next day to gain assurance trat-thc
Hercules was actually all right. Starbird argued to delay Bluegill until the .
device could be put on the Strypi. (The Strypi had worked successfully every time
it had been fired.) ) L

The next day, October 22, 1962, at 4:45 p.m, the Nike-Hercules ccruf:catnon.
failed again in exactly the same fashion. The Strypi was not .ready to use for
Bluegill and its basic position inaccuracy made it a very undesirable missile for
that shot, so the decision was made to try the Thor again. _

For the next two days the Hercules people worked on their problems while Sandia
tried to prepare for all variations of shots with the Strypi. Because of all of the
options, failures, and backups, Oglec asked LASL how long it would take to prepare
another one or two warheads. On October 25 Max Roy replied that one or two  wJ
additional warheads could be available 21 to 25 days after a firm requirement was ==
given. : : :
November 1 was getting close. The fourth. attempt at Bluegill using a Thor took
place just after midnight on October 26: it was finally successful. Starbird left
Johnston at 4 a.m., and that afternoon the airdrop test Calamity was fired. The
decision was immediately made to switch back to Thor for the Kingfish shot. By
October 29 it appeared too difficult to do Tightrope on a Strypi. The tentative
suggestion was to try a Hercules again the next day, and if it failed, request that
Tightrope be canceled. After several days of study, there was a tentative conclusion
that the RF environment was disturbing the Hercules tracking system required for
control. Consequently, for the dry run all environmental RF was cut down to the
absolute minimum necessary for the test.

On October 30, following the Housatonic airdrop in the morning, the Hercules
Tightrope certification was tried again and it worked properly. .

Kingfish was attempted in the evening of October 31, but the weather was bad and
there were problems in the Thor engine-position monitoring circuit. Weather window
after weather window went by and finally, on the last opportunity of the evening, a
little past 2 a.m. the Kingfish device was lifted to altitude and fired, using up
our last Thor, our last RV, and the last pods. The rest of the night was spent in
celebration. - .

The Kingfish success left one shot to be fired, namely, Tightrope, which had
been relegated to the Hercules. On November 1 the Task Force gave the Army
Hercules personnel onc more day to be ready for certification, but there were still
troubles. On November 2, by turning off most of the RF on the island and putting in
a new amplifier decoder in the missile track radar, a successful Hercules certifica-
tion shot was fired. The Tightrope shot itself followed on the next evening at 9:30
p.m. with complete success, ending the operation at Johnston Island.

The summaries of the results of  the high-altitude detonations of Operation
Dominic as given in the "Quicklook" reports are contained as Appendices B through F.
(Ed. note: As noted at the end of the Christmas lIsland airdrop section, we have
chosen to include here only an abstract of the document referred to because the
author had not completed editing at the time of his death.) '
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EPILOGUE
R. Ray, R. R. Brownlee, H. M. Peck, and D. R. Westervelt

As Ogle might have put it, we had to fuss a bit with the question: What should
we do about Chapter V? The decision to proceed as we have was not casually taken.
It was clear that the author’s concept of that unwritten chapter involved *Lessons
Learned,” but to the further questions: From what? About what? and By whom?, we were
not certain of answers in spite. of our close association with the project.
Eventually we realized that the best evidence on which to base a decision could be
found in Bill's own record of concerns and actions during the 20-odd years following
the events of this account. Those years brought their own lessons, and Ogle played a
vital role in bringing them to the nation’s attention. ,

Thus, instead of a Chapter V we offer an Epilogue. It is in the nature of
epilogues to summarize related events that occur after the conclusion of a story, and
we believe that this is appropriate here. The text, as Bill left it, certainly
contains many lessons specifically for those who may be called upon in the future to
respond to a similar national neced. We will summarize those that scem most important
to us, but also will leave many more for the reader to discover. It was Ogle’s style
to provide leadership by making the system® think. We offer our own observations in
the same spirit, and must assume full responsibility for the result while acknow-
ledging our debt to the author as leader, tutor, colleague, and friend.

It is our belief that, strictly speaking, the period of test resumption in . 1961-
62 cnded before the most important moratorium-related lessons for the nation had
emerged. These lessons, the most important of which we have tried to state below,
were not self-evident, but had to be learned as evidence accumulated.

Without knowledge of certain events that followed the history presented here,
even a thoughtful reader might be excused for reaching conclusions that are
erronecous. It would be possible, for example, to read this account carefully and
note that, after all, it was possible for the United States to resume useful testing .
underground only two weeks after the first Soviet explosion; and that although the
Christmas lsland phase was delayed for a number of months, most if not all of the
weapons tested there performed admirably. At this point, a rcader might be tempted
to ask "What is the problem?" The problem is that these facts, by themselves, are
incomplete and misleading. Ogle, who was very much involved in the events that
followed, never hesitated to point this out; we therefore see it as our duty to
attempt here to do so.

*Several times in the text, and now hare, "the system"” is referred to. It is a term of art that we think deserves
definition. Usually when Ogle referred-to "the system” he meant the entire community of doers: politicians, executive decision
makers, scientists, military players, and other operators who make things iu_ppen. One of the characteristics of the ly.ltem is
that it is seldom static for long (st one time the McMillan Panel was not an active part of the system, but it soon became one).
Another is that it consists of subsystems and interrelationships, understanding of which can sometimes prove useful (the
President is unlikely to overrule the Joint Chiefs on a crucial issue). Outsiders sometimes try to enter the system by offering
“every assistance short of actual help.” They usually fail. i
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Test Readiness

. With regard to its ability promptly to resume underground testing, the nation
actually was somewhat better off late in 1961 than it would have been if the Soviets
had ended the moratorium a year or more earlier. As is noted in Chapter II, after an
initially severe slump in test-related activities, and a dispersion of test
personnel, the laboratories had regrouped their test cadres and had begun to acquire
physical assets such as those assembled by Livérmore with future Plowshare activities
in mind. Los Alamos followed a somewhat different path, but the result was the same,
Consequently, the most essential laboratory personnel were ‘available for duty in
September 1961, as were many key personnel of the technical support contractors.
Construction and operational support was a major problem, as Ogle makes clear,
because those assets were almost entirely dispersed or put in mothballs, and the
actual methodology of underground testing remained troublesome for some time after
resumption because little homework on this had been tried or accomplished during the
moratorium. The availability of a technical cadre proved to be crucial when the
President decided on a quick response to the Soviets, but this came about not from
contingency planning, but as a fortuitous result of other influences.

. The lesson here was that a quick response to national testing needs is likely to
be available only if essential pcople and physical assets arec Kept active during a
testing hiatus, by engagement in closely reclated and clearly useful activities.
Evidence that this lesson was easily forgotten emerged a decade and a half later
during intragovernmental negotiations sparked by the Carter Administration’s efforts
to achieve a comprechensive test ban. A chain of events that need not be recounted
here, but in which William Ogle played a central role, finally led to a Presidential
decision that any CTB negotiated with the Soviets must be of limited duration (com-
parable, as it turned out, to the moratorium), and that during that period
experiments at the NTS involving small nuclear yields must be permitted. It was
believed that a program of this kind would benefit both the wedpons design technology-
base, on which stockpile confidence depends, and also the readiness of the nation to
resume full-scale underground testing when the CTB expired.

This was a conclusion of great importance, but it was reached in 1978 only after
‘protracted and often heated internal debate. The permitted-experiment activity that
finally was sanctioned would have had some of the same effects as the Rover, Pluto,
Plowshare and other activities did in 1958-61. The lesson, though it was recalled
only with the greatest difficulty, was in part that such activities are csscntnal

unless testing is permancntly renounced.

In retrospect, it is clear that the events chronicled in Chapter v were far
more traumatic than those in Chapter III, precisely because no comparable program-
matic protection of cadre and assets existed in the area of atmospheric and high
altitude testing. Perhaps because it was more dramatic, the nation more easily
remembered this experience for a while after the moratorium. In particular, it had
not yet been forgotten in 1963, the year when the U.S. and the U.S.S.R. reached
agreement on a partial or limited test ban treaty (LTBT) that prohibited all but
underground tests. "

During Senate hearings on the LTBT, the Joint Chiefs of Staff, who were more
sensitive to' this piece of history than most, insisted on (and the Kennedy Adminis-
‘tration promised to establish) four so-called Safeguards. The third of these,

- Safeguard C, required that the nation maintain readiness promptly to resume testing
in the atmosphere and . other prohibited environments, should this be required for
national security. In effect, this Safeguard was a concrete reflection of the lesson
learned from the moratorium. . _

The LTBT was ratified, and the country at first supported the readiness -
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Safeguard with funding and effort; two of us (RRB, DRW) bccafnc dccply mvolch in the
" resulting activity at Ogle’s request. As a result of cxpc.ncnc-c_gamcd during the
latter part of Operation Dominic, the Air Force was tasked in a joint mcmor-apdum of
understanding to provide several NC-135 aircraft, to be dcvclopgd, modified, ax.ld
maintained as improved diagnostic platforms; dedicated and modified B-52 drqp air-
craft and a fleet of sampiers were activated as well. A special Wing at the l.(mland
_Air Force Base maintained an ability to perform test missions,‘ reinforced
periodically by realistic readiness exercises that involved many of tl}c labo.ra,tor‘y
personnel who had participated in Dominic. Ogle continued to involve himself in this
activity, at first directly and later in an advisory capacity, even af!cr, for
practical purposes, the readiness program expired in 1975 with the loss of Air Force
support and deletion by President Ford of the word "promptly” from the Safeguard.

Thus, the immediate lesson of the moratorium, that the nation should cxpgnd
money and effort to maintain readiness to test in the atmosphcrc. (and at_h:gh-
altitudes), was overtaken by a second lesson based on the post-moratorium expericence.
As the apparent likelihood of test resumption in the prohibited environments rcccdc_d,
it became progressively more difficult and eventually impossible to maintain
readiness to do so. Even staunch supporters of the original four Safeguards, such as
the late Senator Henry M. Jackson, eventually turned their attention to more pressing
matters, and competition with other programs for funding became impossible. Control
of much of the real estate was transferred to other agencies, many of the physical
assets became obsolete or fell victim to neglect, and the personnel with relevant
experience became scarce and now have all but disappeared. Even the tenuous hold on
Johnston Island as a base for test operations was and is in jeopardy. Military
expertise in test operation procedures quickly began to disappear and now .is
nonexistent. : ‘

Two other LTBT Safeguards (strong weapons laboratories and a vigorous under-
ground test program) have more or less survived, aithough both are threatened by
recurring attempts to eliminate testing entirely. . Safeguard D, the ability to
monitor testing by other nations, currently (1985) is enjoying something of a
resurgence after years of neglect. As Dr. Foster observes in his Foreword, the
future as regards atmospheric test resumption is clouded. Should the requirement
once again arise, the account provided by Ogle may prove to be the nation’s most
important readiness asset. ' : :

Stockpile Considerations

The evident success of the weapons tests performed during the Christmas Island
phase of this account carries its own danger of misinterpretation. It would be easy
to conciude from these results that testing was really unnecessary because the
validation of moratorium designs demonstrated that it was pessible to design weapons
-during a testing hiatus and confidently. put them into the nation’s stockpile. Only
during the following sustained period of underground testing was it learned how wrong
that conclusion would have been. ‘

The lesson here has been restated many times, most recently in a September 1985
statement by Robert N. Thorn, Los Alamos National Laboratory Deputy Director, before
the Special Panel on Arms Control and Disarmament of the House Committee on Armed
Services: - : :

With resumed U.S. testing in the aftermath of the Moratorium, we discovered technical problems with several
waeapons systems. As a result of the Moratorium, we lost many people from the weapon program. If it had not
ended when it did, we would have remained ignorant of stockpile problems and suffered further personnel
attrition. :
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The experience of the moratorium and the surprises immediately after it ended,
but most especially the dismaying results obtained later as underground testing
continued into the 1960s (in all of whnch Ogle was personally involved), led him in
August 1977 at a meeting of a senior scientific advisory panel, to express surprisc
at the apparent indifference of the military about the Carter Administration’s- CTB
proposal. The remark, offered in the usual Ogle style, was instrumental in prompting
the subsequent recognition by the Joint Chiefs of Staff, and eventually by the
President himself, that a‘ protracted CTB was not in the national interest. The
conclusion reached at that time has survived, although the design laboratories, Los
Alamos and Livermore, increasingly have compromised their position by agreeing to the
adequacy of partial-yield tests both for primaries (during .the Carter Administration)
and for high-yield weapons (under the restrictions of the Nixon TTBT).

Had the moratorium not ended, it is now clear that by the mid-1960s a large
fraction of the U.S. stockpile would have been in serious trouble, and without
recourse to testing there would have been a major loss of confidence in some¢ weapon
systems and false confidence in the performance of others. The problem was stated
clearly by Thorn:

Our calculation of risks and benefits [from the Moratorium) was affectsd by our overconfidencs, perhape one could
say arrogance, in thestate of our knowledge of the weapon R&D program and weapon tests before and leading up
tothe Moratorium. Looking back, this is astounding. . . . The Moratorium would amply demonstrate that there
was much we did not know, and experience laster showed that we totally failed to recognise our ignorance at the
time. . . . Ultimately we did certify some weapons that had not been tested, in the belief that our understanding
and design codes were satisfactory. In some cases the weapons proved out in testing after the Moratorium, in
others they did not. The key point here is that we went shead and made these decisions, under the pressures of
the time and our excessive belief in our theoretical understanding and design codes . . . 1 can only say now;
with the benefit of considerable hindsight, that such reliance was (and probably would agsin be) an almost
irresistible temptation in the abeence of nuclear tests to prove out our theories and validate our design
calculationas.

The implied lesson apparently was learned better by Ogle than by many of his
colleagues, who only recently came very close to repeatmg the errors of the distant
past. Again, Thorn explains:

A very recent experience shows that we still can make mistakes in spite of the great advances in cur computers
and experimental techniques. The case involved one of our most impcrtint new strategic systems. Safety
requirements for this weapon were sspecially tight, as were the constraints placed on the delivery system for
" which it was being designed, and there were still other considerations that made this a particularly challenging
assignment. In spite of these somstimes conflicting priorities, we wers entirely confident that the weapon we
designed would perform as required. )

After the design was completed and certified for production, ancther contingency was brought up that had not
‘been duplicated in the test program up to that time. Most of the key participants judged that no further test
was required in order to have high confidence in the weapon under all circumstances, but a few, mindful of past
misadventures, convinced us we should do another test simulating the new conditions. When this test was done
(after production had started) it failed dramatically. The weapon would fail under certain conditions that it
very likely would encounter. Because we were able to do additional nuclear tests, we could confirm the per-
formance of a replacement design cxpoditiou-ly, and production was interrupted only briefly.

It was, in fact, William Ogle who fxrst raised the question of the neccessity for an

additional test of thxs weapon.
. A most important conclusion, then, reinforced by the events of recent years, is.
that a nation that depends in a fundamental way on nuclear weapons for its security
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cannot safely dispense with nuclear weapon testing. This conclusion {jcpcrp'ds. on
another: that a competent nuclear weapon technology cannot bc. preserved indefinitely
without a test program. We know now that nuclear weapon 'desxgn was, and to a large
degree still s, an empirical rather than an exact science. Weapons are not
designed from “first principles.” Although both calculatxo.nal and lapqratgry
techniques have improved dramatically since 1961, those rc;ponsnblc for ccrtnfgcauon
of the performance of the weapons in the US. stockpile believe that t!icy require the
ultimate proof of a successful nuclear explosion. Thorn concludes his statement of
his Laboratory’s position in 1985 as follows:

{Under a CTB] If a problem ware detected with a stockpiled weapon. . .we would again be unable to determine its
seriousness or validate proposed solutions with nuclear tests. . . .With a relatively small number of designs in
the stockpile, usually intended to remain there for many years, a problem with a single design could have a
serious impact on our nuclear deterrent. This problem is worsened, in my view, by the unforgiving nature of
current nuclear weapon designs. . . .

Despite this fact, the risk that we would come to rely too much on theory, codes, and non-nuclear tests during s
moratorium is probably even grester today. Fewer of our designers remember the chastening experience of the
Moratorium, and the years that followed, and becauss our ealculational tools ars mors elaborate and refined, it

" is easier to believe that they truly simulate nature. Thus, we could sgain be led seriously astray without the
ability so validats our calculations and designs from time to time. As time went by, we would probably be
tempted to develop, certify, and stockpile untested weapons again.

The immediate post-moratorium period is replete with illustrations of the vital
importance of testing the weapons on which the national security depends. The active
role of William Ogle in making the system think about the issue and reach this
conclusion leaves little room for doubt that he would wish this major lesson from the
moratorium period and its sequelae to be repeated here. '

Systems Testing and Realism

Two questions were repeatedly posed by Ogle: (1) Is the US. doing all it
reasonably can do to achieve maximum confidence that operational nuclear weapon
systems will perform as planned, if they have to be used? and (2) If not, shouldn't
we change the procedures to do s0? _

No one U.S. organization is responsible for ensuring the performance of an
entire nuclear weapon system. Instead, many organizations, including the DOE, the
Military Services, the Joint Chiefs of Staff, and other DOD elements, separately
contribute information about their functions that is wused in formulating and
developing policy and war plans. This approach makes it likely that not every aspect
of a system will ever be fully understood until the entire system is actually used.
Nuclear testing history includes several examples of such "interface” problems which
were not found until either planning or execution of some end-to-end test of the
entire operational system was accomplished.

Another aspect of current systems testing practice that Ogle considered a
wcakness is our inability or failure to comprehend and simulate the hostile effects
of the system environment which may influence system performance.

-Illustrative of his concern about such problems, we have become aware of a
private communication upon which Ogle was working just a few days before his death.
On the one hand, he wrote: "There is a tendency to try to think of what might be
wrong with a system and then to argue that the test should be worked in some way to
look for that problem. To me that illustrates a basic philosophical error. We are
looking for the problems that we cannot imagine!™ He also wrote: "All of these
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items have of course been considered in going into- stockpile, and in general, the
judgment made that they cannot produce serious effects. But, can any of them lead to
minor glitches that nevertheless will affect overall system performance?”

Ogle believed, and so do we, that an understanding of these problems should be
an urgent task for those responsibile for nuclear weapons systems lest estimates of
system performance are revealed, in a time of crisis, to be dangerously optimistic.

Safety in Testing -

In these discussions of specific lessons for those who may have to repeat the
1961 experience, we take the position, as Bill Ogle did, that everything we talk
about we talk about in the context of peacetime. In war much higher risks are
accepted than when nations are at peace, because war is an incredibly high risk
business. But in peacetime, although we are developing and testing the tools of war,
the entire system must accept the values and the constraints of a society at peace.

Over the years, the Department of Energy and the national nuclear weapons
laboratories, in concert with the Department of Defense, have evolved methods of
testing and proving physics principles, design concepts, and weapon configurations in
a field laboratory setting which has also provided a high degree of safety for the
(world) public and for the members of the test organization.

In the later years of atmospheric testing, there were efforts made to conduct
tests of military systems under realistic operational conditions. In fact, however,
as the author makes clear in several places in Chapter IV, no nuclear weapon system
in its standard military configuration provides adequate built-in safety for
realistic, full-scale testing in peacetime. This assertion, which we are willing to
state as fact, should provide ample challenge for test program and mxlxtary planners,
some of whom recognize the need for realnsuc operauonal systems tests.

Operational Trade-Offs

Each test operation, and in fact, each test involves a number of compromises. We
have already alluded to the need for compromise in the testing of operational
systems. Public health and safety, and the safety of test participants, have in-
variably led to hardware or procedural modifications that have just as invariably
been resisted by the sponsors of the test. The author has given us several examples.:
We have discussed also the matter of political compromise. (Some would say scientific
and technical compromise for political reasons.) In addition, though, we have
important experience with compromise within the scientific organization itself.

A first category of compromise has t6 do with what we shall call test
configuration. Each test event is conceived and justified to examine and investigate
one or a few principles, concepts, or hypotheses. But once the individual test is
approved for planning, it is viewed, properly, as an ecxperimental opportunity. This
may lead to modifications of the original test plan, and even of the test device
itsellf, to accommodate additional experiments, and thus to make the test event more
productive of useful data. The author has discussed a classic example ol this process
in the high-altitude series of the Dominic operation, when the McMillan Panel, for
cogent scientific reasons, prevailed upon the test organization to make several
important configuration changes at quite late times in the preparation for the
series. The lesson here is that the technical managers of the program must be pre-
pared for such eventuality, but must develop and enforce a discipline of their own,
to assurc that the primary test objectives are not unduly compromised and that
accommodation of the needs of one ‘test parucnpant does not madvcrtently harm the -
interests of another.
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A related category of compromise comes during the opcration_al or icst execution
phase. Not all test participants will have achieved the required high state of
readiness at the same time. Nor will all find the same set of opcratxonal
 conditions optimum. Yet, typically, a delay in favor of one c{cpcrimcntcr will lead to
deteriorating readiness of another. - The test organization management (read
Scientific Deputy) must be thoroughly conversant with the purpose, cxpcn.mental
requirements and relative importance of cach of the primary and add-on cxpe:nmcms.
and must have the perception and courage to choose among them when that is called
for.

Several aspects of these compromises arc well illustrated by Ogle's account of

the ASROC and Polaris systems tests of Dominic.

The DOE/Laboratory Role

Under current United States law, it is inconceivable that a full-scale nuf:lcar
weapons test program might be carried out except as a joint venture of the national
laboratories and their federal sponsors (today DOE) and the military services (the
DOD). Looking back over this history of some of thc momentous years of the nuclear
test program, it is well to consider the unique position of the Scientific Dcpgty
Commander of the Joint Task Force (Ogle was the last incumbent of that position
during atmospheric testing). In some future situation, the titles may be different,
-and the organization may have a different outward appearance, but the functional
relationships are likely to be similar. It seems recasonable that if full-scale
testing should again go outside the currently established test sites, the Secretary
of Energy--with all of the technical and scientific resources of his department--
will be expected to regenerate the equivalent of a scientific task group, a principal
scientific advisor, and a technical support organization. The authorities,
functions, and responsibilities of the Department of Energy relating to weapons
testing derive from the Atomic Energy Act--the same act that established the AEC many
years ago. The DOE is required "as a matter of continuing responsibility” to
participate in the development of special safety studies, including those pertaining -
to nuclear detonations of whatever nature. ,

With history as our guide, we would expect to see weapons scientists of the DOE
laboratories as advisors at all levels from the White House on down, and as active
_responsible agents in the execution of test plams. In years past, using our Pacific
test cxperience as detailed in this work, this has been facilitated by the
establishment of a Joint Task Force, reporting jointly to the AEC and the Joint
Chiefs of Staff.” The Task Force staff was integrated, with a senior AEC scientist
serving as the Deputy Commander. This Deputy Commander had a direct reporting channel
to the Atomic Energy Commission. We should note the political, operational, and
scientific roles of the Scientific Deputy, and understand the importance of a good
match between that person and the one who may be named as Task Force Commander.

The Political Environment

At the national political level, too, we should consider the vital roles of the
Scientific Deputy and other scientists of the test community, for the political
imperatives and the scientific realitics are often if .not on a collision course, at
least on divergent paths. Timely and substantive interaction between responsible
scientists and responsible politicians is both essential and inevitable; yet neither
is entirely comfortable in the other’s domain (or at least, if he is, he is probably
suspect in his own house).
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Perhaps the classic example of this imperative has to do with the txmmg of a
resumption of testing after a moratorium, or even after a simple lapse in test
activity. Historically, on each such occasion, there have been influences thought by
the scientists to be extraneous, but considered by the national leadership to be
compelling. On occasion, a test or a resumption of testing has been delayed to allow
a political process to proceed without distraction. This can be frustrating to the
test organization; but when the reverse . occurs, that is, when overriding political
impératives influence the test organization to proceed ahead of its own schedule, the
price may be very high indeed, not just in the morale. of the scientific organization,
but in the quality and validity of urgently needed test results. It is idle to lament
this conflict, and dangerous to pretend that it does not exist. The key scientists
in the test community must actively seek to inform the decision makers in Washington
of the realities of testing, and must seek also to understand and find accommodation
with the political world in which they live.

In a time of urgency approaching national emergency, regardless of the
scientific imperatives, that which is inconsistent with the then-current national
political initiatives probdably will mot occur. The corollary--just as true--is that
political imperatives can give sufficient impetus to unsound technical initiatives to
bring them to life even over the objections of responsible scientists. ‘

In our time, perhaps no other scientific activity has had such an immediate and
volatile interaction with national politics. For the knowledgeable scientist to
participate in the political process without himself becoming politicized, or being:
viewed as a special interest lobbyist, is dif ficult; but it must be done.

Conclusion

We conclude this Epilogue with a final quote from the recent statement by the
Los Alamos Deputy Director:

In early 1962 President Kennedy, reflecting on the experience of the Moratorium, . . . said that in the future
the US would find acceptable only written agresments which provided for an adequate inspection system in
regard to preparations as well as testing. He emphasised that "this must be a fully effective treaty. We
know enough now about broken negotiations, secret preparationsand the advantages gained fromalong test series

" neverto offer again an uninspected moratorium. Some may urge us to try it again, keeping our preparations to
test in a constant state of readiness. But in actual practice, particularly in a society of free choice, we
cannot keep top flight scientists concentrating on the preparation of an experiment which may or may not take
place on an uncertain date in the undefined future. Nor can large technical laboratories be kept fully alert on
a standby basis waiting for some other nation to break an agreement. This is not merely difficult or
inconvenient--we have expiored this alternative thoroughly, and found it impossible of exscution.” '

It appears that this fundamental lesson must be relearned often by the nation’s ever-
changing leadership. If it is forgotten, the other lessons  become meaningless. It
is our hope and belief that Ogle’s account will serve the nation well. Certainly
that was his intention. .
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- APPENDIX A

A QUICK AND CURSORY SUMMARY
OF THE CHRISTMAS ISLAND PORTION OF
OPERATION DOMINIC 1962

SUMMARY

The Christmas Island portion of Operation Dominic consisted of the firing by air .
drop of twenty-four nuclear devices to satisfy the large yield weapon development
testing needs of the Atomxc Energy Commission. Twelve LRL and twelve LASL devices
were fired.

The total yield of each device was deduced from fireball diameter vs. time and
from bhangmeter data, and the fission yield by radiochemical analysis of bomb decbris.
The time intervals between stages were mecasured by electromagnetic and optical detec-
tors. To check on the feasibility of an all-airborne measurement system, fireball
cameras, time interval detectors, and distance mcasurmg equipment were also operated Qv
from aircraft. W

(b) LB)

) The Department of Defense conducted a number of effects mcasurcmcnts in con- _SQ- ¢5 oY
junction with the AEC tests. Eyeburn studies, radar transmission studies, and close- A
in thermal radiation measurements were among the more prommcnt S0 \L.b .
Weapons put . into the stockpile h nd -9 >
= ) u
<
< \{3 g
ere was no appreciable fallout detected either on Christmas Island or any of = O C
the surrounding islands, and there was no damage from water waves. Damage from 3 \,ﬁﬁ

t_hcx_-mal radiation was very slight, and blast damage was gencrally minor, being
limited for the most part to broken glass and studding and loosened panels.

I. INTRODUCTION
During Operation Dominic some twenty-four devices were air dropped over the

ocean near the southeast arm of Christmas Island. The main objectives of the tests
were:
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APPENDIX B
STARFISH
General Summary of Results

Unfortunately, difficulties in pod stabilization and positioning seriously de- |
graded the acquisition of data on the direct effects of x-rays on materials. Some of
the material samples and indenter gauges were subject to the direct x-ray flux and

the data arc being analyzed; these should yield some useful x-ray effects infor-
mation,
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An interesting side cilect was that the Royal New Zealand Air Force was aided in
antisubmarine mancuvers by the light from the bomb. The next paragraph is an eyewit-
ness report of the detonation by Major C. X. McHugh, who was on Kwajalein; the .
paragraph following that is an eyewitness report from Johnston Island.
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At Kwajalein, 1400 miles to the west, a dense overcast extended the length-of the eastern horizon to a height of
5 to 8 degrees. At 0900 GMT, » brilliant white flash burned through the clouds, rapidly changing to an expanding
green ball of irradiance extending into the clear sky above the overcast. From its surface extruded grest white
fingera, resembling cirro-stratus clouds, which rose to 40 degrees above the horison in sweeping arcs turning
_ downward toward the poles and disappearing in seconds to be replaced by spectaculsr concentric cirrus-like rings
moving out from the blast at tremendous initial velocity, finally stopping when the outermost ring was 50 degrees
overhesd. They did not disappear, but persisted in a state of frosen stillness. All this occurred, I would
judge, within 45 seconds. As the greenish light turned to purple and began to fade at the point of burst, a
bright red glow began to develop on the horison at a direction 50 degrees north of east and simultaneously 60
degrees south of east expanding inward and upward until the whole eastern sky was a dull, burning red semicircle
100 degrees north to south and halfway to the senith obliterating some of the lesser stars. This condition,

interspersed with tremendous white rainbows, (Ed. note: meaning unclear) persisted no less than seven -

minutes.

At sero time at Johnston, a white fiash occurred, but as soon as one could remove his goggles, no intense light
was present. A second after shot time, 8 mottled red disc was observed directly overhead and covered the sky
down to about 45 degrees from the senith. Generally, the red mottied region was more intense on the eastern
portions. Along the magnetic north-south line through the burst, a white-yellow streak extended and grew tothe
north from near senith. The width of the white-streaked region grew from a few degrees at a few seconds to about
6-10 degrees in 30 seconds. Growth of the auroral region to the north was by addition of new lines developing
from west to east. The white-yellow auroral streamers receded upward from the horison to the north and grew to
thesouth and at about two minutes, the white-yellow bands were still about 10 degrees wide and extended mainly
from near zenith to thesouth. By about twominutes, the red disc region had completed disappearance in the west
and was rapidly fading on the eastern portion of the overhead disc. At 400 seconds, essentially all major
visible phenomens had disappeared except for possibly some faint red glow along the north-south line and on the
horiszon to the north. Nosounds were heard at Johnston Island that could be definitely attributed to the detona-
tion.
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APPENDIX C
CHECKMATE
General Summary of Results

At Johnston Island, Checkmate observers first saw a green and blue circular
region with spikelike protrusions from its outer edge. This region was surrounded by
a blood-red ring which faded in less than a minute. Streamers oriented magnetic
north-south formed almost immediately and gradually straightened out the initial
circular patch. The blue-green streamers and numerous pink striations eventually
extended to about a 50-degrec clevation to the north and 10 degrees away from the
burst to the south. The blue-green streamers faded out at about plus three minutes,
leaving pink streamers which gradually faded, but were still visible at plus 30
minutes. A faint red patch was seen for a few minutes to the north, below and beyond
the streamers. :

At Samoa, observers saw a conical-shaped bright white flash originating some 45
degrees above the horizon and terminating at the southern magnetic conjugate point.
The white color faded in 2 few seconds leaving an orange glow at the conjugate point
which then faded completely by about H plus 1 minute.
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APPENDIX D
BLUEGILL
Gcnefal Summary of Results

Observers at Johnston noted a brilliant white flash and a noticeable thermal
pulse that was readily felt on the bar¢ skin. At +10 seconds the burst appeared to
be a slightly distorted, bright, moonlike-sphere with a clouded inner portion. As
the sphere expanded its outer edges resembled a transparent shock wave. Inside was a
denser, irregular, luminescent core which first appeared bright yellow and gradually
became colored with subdued hues of green, pink, and violet. The central material
moved to the surface of the sphere, forming a toroid whose center glowed with a
purple fluorescence. Blue-purple streamers formed with the evolution of the toroid,
extending about 15-20 degrees from the toroid, north and south along the. magnetic
ficld. The streamers, which appeared to come to a focal point in the south and to
form a fan toward the north, lasted about three minutes, gradually disappearing. The
toroid filled with luminescent wispy material and took on the form of a large, fairly
uniform, glowing cloud. At +10 minutes, the cloud was about 120 degrees in diameter
and its glow easily permitted resolving the dial of a watch. The cloud glow slowly
died away, being still visible at +30 minutes, but no longer apparent by about +1
hour.

From Samoa, observers reported a narrow band whose color changed from bright
pink at the northern magnetic horizon to green about 30 degrees above the horizon.
The width of the band was about one finger at an arms length (Ed. note: about | /2
 degrees), spreading to three fingers, or about 5 degrees;, after 3 minutes, The band
faded to a dull pink with the green disappearing. By +10 minutes the width was
constant at about 5 degrees, but the color had faded. The band was still visible at
+20 minutes.

From high-speed photographic records, the following more detailed pxcturc of the
fireball and debris motion can be built up.
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The 2,500-foot and 6,000-foot range pods carried aloft on the Thor have been
recovered in good condition. The middie pod imp‘acted: abnorr.m_llly and suffered
moderate structural damage; its instrumentation was in fair condition. Good _tragks
were obtained and orientations appear to have been correct on all pods. Quantitative

data from the pod experiments are not yet available; however, ’it appears 'that the Pod
experiments on Bluegill were more suctessful than those on cither Starfish or King-
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Monkey and rabbit eyeburn data were obtained in the four C-118 aircraft and on
Johnston as part of the DASA retinal burn study. Two inadvertent human eye exposures
occurred, resulting in bilateral foveal burns. Neither person suffered any discom-
fort, but both have lost significant amounts of their central vision. These case
histories are being followed by project personnel.

APPENDIX E
KINGFISH
General Summary of Results

As seen from Johnston Island, a few seconds after burst there was a ring with a
nearly transparent outer edge and an inner luminous circular region containing an
irregular cloud-like mass. The outer edge quickly disappeared, leaving a luminous
white-yellow region. Observers on the ground then saw what appeared to be two
nonconcentric, circular areas moving rapidly northward. The two circles seemed
identical in size, with one displaced magnetic north of the other. The north edge of
the northern circle became. increasingly irregular as spikes grew northward from it.
At about +60 seconds, intense purple streamers had grown to the north, with several
early green streaks. At times, there appeared to be rapid, twisting motion in the
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porthward purple streamers. A purple glow region about 10 degrees above the northern
horizon was separated by about 20 degrees clevation from the purple-green streamers
and persisted until +10 minutes. The luminous circular regions straightened out into
purplish, magnetic north-south striations by about a minute. To the magnetic south
of the burst an oval, pale-green patch appeared early, persisted, and grew. This
large pale-green patch south of, but near the burst point, was the dominant visible
arca after +5 minutes. This green arca grew into an elliptical region with the long
axis oriented cast-west, and appeared to grow westward. At +10 minutes the oval.
extended about 30 degrees east-west and 20 degrees north-south. At about +20 minutes
stars became visible through the green oval region. At +60 minutes the green area
had lost its color, but had grown to be 120 degrees east-west and about 80 degrees
north-south. At this time most of the light was emanating from areas close to the
burst location. The dull gray region persisted for at least 30 hours after burst.

The event was first visible from Oahu as a bright flash of light on the south-
west horizon. About 10 seconds later a great white to pink ball appeared to rise
slowly out of the sea, preceded by a surrounding ring of red light.. As the fireball
rose above the horizon it appeared as a white sphere, somewhat egg-shaped, completely
surrounded by a well-defined red ring. As it continued to rise the red ring dimi-
nished in brightness and the white ball elongated vertically, being asymmetric at the
bottom. The cloud stablized at an clevation about 20 degrees above the horizon and
flattened out as the red ring disappeared and the cloud faded. Eventually, the
debris separated into two platters, onc above the other, with their centers canted 15
degrees to the horizon, the lower end to the observers’ left. The cloud was sull
easily visible at +7 minutes, but was no longer visible after about 9 minutes.
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Pod relcase and pod tracking appear to be satisfactory. The near pod was
recovered in excellent condition, and superficial examination indicated that all
instruments functioned and recorded data. Pod orientation appeared satisfactory.
The middle pod was recovered, with the backplate and major portion of the flare and
tracking antenna portion of the mose missing.” The indenter gauge on this pod was
recovered. The pod sppeared to have been within 20 degrees of its desired orienta-
tion at burst. The third pod was recovered, but the backplate and almost all experi-
ments were lost. '
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APPENDIX F
TIGHTROPE
General Summary of Results

On Johnston Island, the Tightrope detonation was accompanied by an intense
bright flash. Even with high-density goggles, the fircball was too bright for direct
observation during the first few seconds. A distinct prompt thermal pulse was notic-
able on bare skin. The initial bright yellow-orange disc rapidly evolved into a
doughnut shape with purple tinges. By about 60 seconds the torus was well-formed,
had sharp edges, and was purple in color. The torus soon became purple throughout.
By about 200 seconds, the torus had become crownlike in appearance and had fringes
extending outward from the outside edge. The inner edge remained uniform and circu-
~lar. By 240 scconds, the purple color of the torus became less intense and the
slowly deforming torus was cloudlike in appearance. In a few minutes the residue
appeared as a glowing purple cloud that was still faintly visible at +10 minutes.
_The cloud slowly moved north until it was no'longer visible.

From Hawaii, a short sharp flash of white hghx was visible on the honzon
lasting less than 2 seconds. No other evidence of the detonation was detectable.

No observable effects were seen at Tutuila, although the weather was reported
clear. .

The experimental effort on the Tightrope event was greatly reduced from that on
previous high-altitude events. The lower altitude of the detonation, as predicted,
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did not provide the widespread disturbances and effects seen in earlier Dominic

events.
In general, the phenomena noted and the effects measured were in accord. with

predictions. Visible effects were confined generally to the Johnston Island danger
area, some 320 miles in diameter.
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GLOSSARY
ABM Antiballistic Missile
ABMA Army Ballistic Missile Agency
ACDA Arms Control and Disarmament Agency
ADC Air Defense Command
AEC U.S. Atomic Energy Commission
AFB Air Force Base
AFBMD Air Force Ballistic Missile Division of ARDC :
AFCRL Air Force Cambridge Research Laboratory
AFLC Air Force Logistics Command
AFOAT Air Force Office for Atomic Energy
AFSC Air Force Systems Command
AFSWC Air Force Special Weapons Center
AFSWP Armed Forces. Special Weapons Project
AFTAC Air Force Technical Applications Center
AGC Amphibious Force Flagship
AICBM Anti-Intercontinental Ballistic Missile
ALOO Albuquerque Operations Office of US. AEC
AME Angle Measuring Equipment
AMR Atlantic Missile Range
~AOC Air Operations Center
ARDC Air Research and Development Command, predecessor of USAF Systems
Command 4
ARPA Advanced Research Projects Agency
ASD Air Force Acronautical Systems Division
ASROC Antisubmarine Rocket
ASWT Advanced System for Weapons Tcst
AVM Guided Missile Ship
AWRE (UK.) Atomic Weapons Research Establishmcnt
BLICOS Balloon Interim Capability in Outer Spacc
BREN Bare Reactor Experiment, Nevada
BSD Ballistic Systems Division
ClA Central Intelligence Agency

CINCPAC Commander-in-Chief, Pacific
CINCPACAF Commander-in-chief, Pacific Air Forccs
CINCPACFLT Commander-in-chief, Pacific Fleet

CJTF Commander, Joint Task Force

CMB ~Chemistry and Metallurgy Division of LASL

CNO - Chief of Naval Operations

CONUS Continental United States

cp Control Point

CSAF Chief of Staff, Air Force

CTB - Complete Test Ban, later used for Comprehensive Test Ban
CTG Commander, Task Group

CTO Continental Test Organization of DASA

CVE . Aircraft Carrier, Escort

Ccvs - Air-Sea Warfare support aircraft carrier

DAMP Downrange Antimissile Measurement Project

DASA Defense Atomic Support Agency, successor to AFSWP
DDR&E Director, Defense Rescarch and Engineering

DOD Department of Defense

DOE Department of Encrgy, successor to ERDA

SECREF—




DMA
DME
DNA
DPNE
ECM
EDT
EG&G
ELF
EM
EMP
EOD
EPG
ERDA
FAA
FM/AM
FRC
FUFO
FY

" GAC
GMD

GMT .
H&N
HE
HF
HQ
HRT
IADA
IBM
ICBM
1COS
IRBM
JCAE
J.1.

Joc
JOWOG
JPL
JTF

kt
LASL
LCM
LCU
LLL
LOF
LORAN
LRL
LSD
LTBT
MATS
MIT
MLC
MOF

GLOSSARY 461

Division of Military Applications of .the U.S. AEC
Distance Measuring Equipment .

Defense Nuclear Agency, successor to DASA
Division of Peaceful Nuclear Explosives of U.S. AEC
Electronic Countermeasures

Eastern Daylight Time

Edgerton, Germeshausen, and Grier

Extra Low Frequency

Electromagnetic

Electromagnetic Pulse

" Emergency Ordnance Disposal

Eniwetok Proving Ground

Energy Research and Development Admnmstratnon successor to AEC

Federal Aviation Administration

Frequency Modulated/Amplitude Modulated

Federal Radiation Council -

Full-Fusing Option

Fiscal Year

General Advisory Committee

Ground Meteorological Device; for angle tracking of a device
transmitting weather data '

Greenwich ‘Mean Time '

Holmes & Narver

High Explosive

High Frequency

Headquarters

High Resolution Telemetry

International Atomic Development Authority

International Business Machines

Intercontinental ballistic missile

Interim Capability in Outer Space

Intermediate Range Ballistic Missile

Joint Committee on Atomic Energy (of U.S. Congress)

Johnston Island; later coral filling created other islands and J.I.
became J.A. for Johnston Atoll .

Joint Operations Center

Joint (US./U.K.) Working Group

Jet Propulsion Laboratory

Joint Task Force

kiloton

Los Alamos Scientific Laboratory

Landing Craft, Mechanized

Landing Craft, Utility

Lawrence Livermore Laboratory

Lowest Observed Frequency

Long-Range Navigation

Lawrence Radiation Laboratory

- Landing Ship, Dock

Limited Test Ban Treaty

Military Air Transport Service
Massachusetts Institute of Technology
Military Liaison Committee
Maximum Observed Frequency
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- mR
MSTS
Mt
NAS
NASA
NATO
NBS
NEL
NOL
NPG
NPM
NRDL
NRL
NSC
NTS
NTSO
NUTEX
NVOO
OCB
OFO
OMB
PACAF
PMR
PNE
PSAC
RAF
REECo
rem
R
R&D
RD
RF
RV
SAC
SALT
SBAMA
SC
SCLL
Shake
SHAPE
SRI1
SRP
SSD
STL
SUBROC
SWC
TAC
TG
TREES
TTB

- TTBT

TWG

milli-Roentgen -

Military Sea Transportion Service

Megatons

Naval Air Station

National Acronautxcs and Space Admm:stratxon
North Atlantic Treaty Organization
National Burecau of Standards

Naval Electronics Laboratory

Naval Ordnance Laboratory

Nevada Proving Ground

Call sign for a U.S. Navy VLF radio station
Navy Radiological Defense Laboratory
Naval Research Laboratory

National Security Council

Nevada Test Site

Nevada Test Site Office of the ALOO Office of Test Operations

Nuclear Tactical Exercise ‘
Nevada Operations Office of U.S. AEC
Operations Coordinating Board :
OfTfice of Field Operations of AEC-ALOO

Office of Management and Budget (formerly Bureau of the Budgct)

Pacific Air Force

Pacific Missile Range

Peaceful (Uses of) Nuclear Explosions
President’s Science Advisory Committee
Royal Air Force

Reynolds Electric and Engineering Company

Roentgens-equivalent-man, a measure of biological dose

Roentgen

Research & Development

Restricted data

Radio Frequency

Re-entry Vehicle

Strategic Air Command

Strategic Arms Limitations Talks

San Bernardino Air Material Area

Sandia Corporation

Sandia Corpogation-Livermore Laboratory
1 shake = }0°° seconds

Supreme Headquarters Atlantic Powers Europe
Stanford Research Institute

Savannah River Plant of AEC .

Space Systems Division

Space Technology Laboratory

Submarine Rocket

Special Weapons Center (for AFSWC)
Tactical Air Command

- Task Group

Transient Radiation Effect on Elcctromcs
Threshold Test Ban .

Threshold Test Ban Treaty

Technical Working Group
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U.N.
U.S.A.
U.S.S.
UCRL
UHF
USAF
USDA
USGS
VHF
VIP
VLF
WET
WRS
WWG

Note:
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Name adopted by telecommunications industry for clectncally transmmcd
telegraph message

United Nations

United States of America

United States Ship

University of California Radiation Laboratory at Livermore

Ultra High Frequency

United States Air Force

United States Disarmament Administration

United States Geological Survey

Very High Frequency

Very Important Person

Very Low Frequency

Weapons Effects Test, an element of DASA

Weather Reconnaissance Service

Weapons Working Group

A few acronyms or abbreviations that occur only once, or a very few times, in

thc‘ text have not been listed in the Glossary owing to our inability to track down
their meaning. These are: CCVE and OZ, which apparently imply some types of ocean-
going vessels, and APSC and USAS, which -- from the text -- were organizations that
ontrolled or opcrated aircraft.
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100-megaton bomb, 280, 2383, 315, 316
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50-100 megaton U.S. device, 336
50-megaton bomb, 316

50 megaton test, S35

" 56X1 (XW-56X1) Primary, 282
88-NTS, 58

58B (Project), 100

8
8" Projectile, 254

A
Aamodt, Lee, 65, €9, 371, 379, 380, 400
Aardvark, 282, 289, 290, 205
Able, 40, 58, 76, 88
ABM, 49, 252, 314
ACANIA, 453, 485, 458
Acheson, Dean, 18
Acheson Committee, 19
Ad Hoe Group on Seismology, 149
Adair, Bill, 350
Adams, 107, 117, 124
Adams, J. R., 39§
adequacy of partial yield tests, 435
adequate inspection system, 439
Adobe, 322, 328, 441, 456, 457
Advanced Minuteman, 307
AEC/DOD responsibilities for nuclear tests, 320
AEC General Advisory Committes, 187, 222
(See also GAC snd General Advisory Committes)
Agnew, Harold, 111, 205, 228, 287, 262, 285, 316
Agouti, 290, 205
Agreement for Cooperation on the Uses of Atomic Energy
for Mutual Defence Purposes, 365
AICBM, 101, 214, 215, 216, 307, 319, 391, 448
AlICBM hardness, 215
air fluorescence system, 191, 216 .
Air Foree Scientific Advisory Board, 111
air lenses, 37 .
air-breathing nuclear propulsion, 96
" air-breathing nuclest propulsion reactor, 120
Alarm Clock, 385, 36, 87

Allaire, Bill, 114, 180, 184
Alien, George V., 30
Allen, Lew, 190, 214

‘Allen, P. W., 255

Alma, 400, 442

Anderson, Charles H., 121, 128, 134, 142, 143

Anderson, Herb, 54,

Anderson, Clinton P., 127
Androscoggin, 409, 410, 411

Angel Fire/Dial Right, 411
Anteater, 200, 2956

antiballistic missile, 165, 194, 304
(See also ABM)

antiballistic missile systems, 87, 214
(See also ABM)

antisubmarine rocket system, 415

Antler, 247, 255, 256, 262, 263, 264, 265, 266,

208, 204, 207
Aoman-Biijiri, 71
Apache, 39
Argo, Harold, 190

LRL, AEC,DOD.

284, 202,

Argus, 49, B1, 52, 86, 102, 103, 106, 107, 145, 146, 147,

188, 207, 317, 488

(See also Operation Argus and Project Argus)

Argus concept, 108
Argus data, 50
Argus shell, 449
Arikara, 376

Arkansas, 322, 328, 402, 441, 442, 443

Armadilio, 290, 295
arms control, 22, 26, 30, 08
arms race, 26 '

Arrow 11, 200, 311
Arrows, 313
Artificial aquifers, 122

ASROC, 304, 308, 313, 369, 371, 383, 309, 415, 416, 438

ASROC (MK-44), 322, 323

"~ ASROC test, 333, 338, 346, 415

Astrobee 1500 rockets, 393
Atlas, 309, 313, 315
Atlas RV, 396

Atlas system test, 321, 329, 330, 831, 399, 411, 412

Atlas test, 346, 388
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stmospheric test ban proposal, 245
stmospheric tests
sttitudes of government groups, 303
Atomic Weapons Research Eaubluhrmnt (AWRE), 379
Atoms for Peace, 21
Attlee, Clement R., 18
auroral background, 167, 191
AWRE, 190
(See also Atomic Weapons Research Eltlbhlhm-nt)
Astec, 322, 323, 441

Bacher, Robert, 27, 104

Bacigalupi, Clifford M., 206, 218, 221, 284
Bainbridge, K. T., 90

Baker, 40, 86,

Baker Island, 141

Baker Island shot, 320

Baker, Vincent, 229

ball, 32, 88

Ball, George W., 383

ball-levitated devicss, 32

balloon event, SO0

balloon lifted devices, 46

balloon shot, 208, 200, 328

balloon test, 277, 280, 208

balloons, 134

bangmeter, 67

Banjo, 309

Baruch, Bernard M., 19

Baruch Plan, 19, 20, 21, 22

Bascom, Willard, 170

base surge, 416

base surge radioactivity, 372

Batzel, Roger, 210, 250, 252, 255, 278, 291, 292, 298
332, 343, 345

Beards, H. L., 354

Beers, Roland, 269

beneficial bomb radioactive isotopes, 168

Berkner Panel, 125, 131, 132, 149, 150, 151, 177
Berlin crisis, 230

Berlin incident, 232, 245

Berlin Wall, 245

Bermuda meeting, 356, 357

Bernioff, Hugo, 178

betatron, 34

Bethe, Hans, 26, 27, 81, 122, 127, 144, 145, 186, 188,
197, 203, 215, 230, 289, 313 !

Bethe Panel, 26, 27, 28, 347

Betts, Austin W, 179, 181, 188, 201, 202, 208, 205, 207
211, 212, 213, 215, 217, 218, 221, 222, 223, 225, 234,
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birds on Jarvis, 382

birds on Sand lsland, 397

Bitting, Frederick E., 208

Black Box, 170, 173, 176, 177, 210

Black Box concept, 174, 175, 176

Black Box proposal, 183, 172, 173

Black Boxes, 173, 175, 212

Blackball, 80

Blanca, 107, 222, 292
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Blue Scout miseiles, 367

Blue Straw, 286, 338, 392
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4327, 428, 429, 430, 431, 452, 453, 454, 456, 457

.Bluegill danger area, 407
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Boa, 158, 3368, 287, 243, 248, 254, 257, 268, 281, 282
Board of Consultants, 18, 19

Bode, Hendric, 215
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-Boomer, 249, 264, 265, 267, 276, 277, 289, 201

boosting, 93

boosting effect, 34
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DISCLAIMER

This report was prepared as an account of work sponsored by
the United States Government. Neither the United States nor
the United States Department of Energy, nor any of their
employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy,
completeness, or uscfulness of any information, apparatus,

 product, or process disclosed, or represents that its use

would not infringe privately owned rights. Reference herein
tc any specific commercial product, process, or service by
trade name, mark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government
or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of
the United States Government or any agency thereof.







