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one set of instrumentation, and one site properly instrumented, can be used for 
detonation-after-detonation for development shots, where the object is to assess the 
device performanci. ... On the other hand, if one wishes to conduct effects tests, such 
as the high-altitude shots, in Dominic, then it' may be necessary to change the basic 
instrumentation from one test to the next. It is certainly necessary to design the 
measurement specifically for a particular shot, since in an effects test there should 
be no question about the device performance. The question is, rather, what are the 
effects of that explosion on the ambient environment: it is the effects on the 
environment that are to be measured, not the inner workings of the device. 

Early Preparations 

The beginnings of Project Everready have been discussed in the program section. 
However, other moves toward atmospheric testing also took place very early in Septem­
ber 1961. The discussions between President Kennedy, Seaborg, and McNamara in the 
first daysoC September clearly raised again the possibility of atmospheric testing. 
As a result, both the AEC and the Department of Defense began to make arranlements 
for that possibility should the President wish to move in that direction. In addi­
tion to high-level consideration of this possibility, it is also clear that many 
people in both the AEC and DOD began such moves because of internal convictions or 
desires to solve specific problems, and. in some cases, just to prevent embarrassment 
later. 

On the AEC side. as noted before. Reeves, asa result of the September 13 
Planning Board meeting, had authorized H&:N to determine the status' of the Eniwetok 
Provinl Ground, and they were encouraled to send a small survey party there as soon 
as permission could be obtained from Washington. 

At the same Planning Board meetinl the LASL-proposed hilh-altitude Nike-Zeus 
warhead test was mentioned, and Johilston Island became a consideration. By September 
29, 196J, Sandia had prepared a report on the possibilities of hilh-altitude testing 
which included delivery systems, possible launch sites, modifications of reentry 
vehicles, fuSinl and, firinl systems, diagnostic techniques, and safety. The report 
recommended the usc of a Thor missile launched from Johnston, Island, outlined a ,"':":\ 
complete fusing system. includinl warhead destruct circu ry":S (' 

The report also included drawings showing the _ 
__ mounted in the modified Thor reentry vehicle. '.J..)..D • 

shot could be ready in six months. 5 
, The effort that was to become Project Everready led to the development of many '-
tools which were used later in, Operation Dominic. As early as September 20, 1961, .':j 1 
LASL asked Sandia to prepare some device drop cases, and by September 29 Sandia had _ l 
developed a plan to provide (a> a universal test vehicle capable of carryinl any of I G 
the current untested warheads and (b> the necessary instrumentation and support to "-l1 
obtain reasonable dialnostic information. They proposed that airdrops at the Eniwe-..c -
tok Provinl Ground be made from a B-47 or B-S2 aircraft instrumented with radars £. Iv') 11 
and fireball 39, Mod I, Type 3 (Trainer) bomb case would be"""""". . 
adapted to the or other warheads. Appropriate fusinl was arranged to ;:: -.J ? 
preclude Iroun urst. IS system, Sandia said, could be ready for its first test :5 \.I) -
in two months. Other equipment soon appeared. While the first concepts of Project . 
Everready involved the drop of a stockpile device oCf the west coast, discus-
sions in late September quickly solidifie,d into an operational plan that milht live 
the L,aboratories at least minimal diagnostics. In this plan the 8-52 itself would be 
equipped with a fireball camera, and a bhangmeter to measure yield. Initially one, 
but later two, C-130 aircraft would be equipped with optical and electromalnctic Icaf 



• 
PACIFIC 327 

to measure ·the interstage times. and later they would also have. fireball came~as. 
Sampling support would be provided by the B-S7s now assigned to AIr Weather ServIce. 
The shots could be located either at Eniwetok atoU or over the open ocean near 
Johnston Island or Hawaii. . 

On October 7 1961 Betts told the Laboratories to be ready to conduct three 
airdrop tests by D~cembe'r 1. and a mad scramble began in the Laboratories and at 
AFSWP. The plans group of AFSWP sent McCorkle (AFSWC) an initial concept on October 
8: 

The cround rula are that the Mria would be of Nlativel, non duraUon with deployment t«> Hawaii within 10 

days after authorisation. The concept of operatiODl iI for four war-reserve w.apon. to be dropped from a B-52 

. aircran under the control of AFSWP with the detonation. to be over the open .... approximately 350 nautical 

mila lOuth ... t of Hilo. Three days of practice miIIioDi will precede the fint drop which will be done by an 

airborDe Tuk Force cODliitiJII or a drop aircraft, airbome dialftOitic: inatrummtation. photo, command and 
control. weather reconnail8ance. and air~ ""ue aircraft. The Tuk Group Headquanen will·be at Hic:kam. 

with all aircraft .tapel out of the Hawaiian area. The command and control or AOC airc~i will be an RC-121 and 

a .-.lbility for the cliapGStic aircraft iI an inatrumenhcl C-1SO from AFCJU.. 

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 arid 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-S2 
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 (T AC) to 
deliver two C-130 aircraft to Kirtland not later than October l7and 2S. Air crews 
would be provided by AFSWP. Headquarters also directed Air Defense Command (ADC) to 
provide RB-S7D 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 modifkations ~3 
and was designated as the Air Force point of contact and control for this program. v.J ~ 
Within the Laboratorie~ arrangements were quickly made for LASL to be responsible): 
for one diagnostic aircraft and Livermore the other. EG&G were to arrange for - ~ 
fireball cameras and timing gear as soon as possible and the Laboratories took:::J l,) 
responsibility for time-interval and other instrumentattpn. AFSWC took on the job of - \[) t 
preparing appropriate DME lear. The equipment initially installed in' 'th'c"'If 30s. was v - , 
whatever the Laboratorics could find in-house, aDd some of it was primitive. ~ \J ~ 

By mid-October Livermore had decided that they could be ready to drop a _as = If) 
early as November IS, but equipment had to be installed in the 1305. Althou~ad -,-...:. ~ 
been estimated that the installation would take several months, by October 28 it was --S -..J C 
intended to have the 130s completed by October 31. allowing an initial airborne -J \... ,( 
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 J9 letter transmitted through Sea borg to the NSC (men­
tioning the possible need for atmospheric testing), as noted before, DASA, on Septem­
ber 20, apparently in ze~ctjon to a September 12 memo from Harold Brown, authorized 
funds to address different types. of measurements that might be made with high­
altitude test$. 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 meetinl 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 

• GiQR&:r • 
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EPG base camp· buildings would need electrical work, but were otberwise .in good 
condition, (b) there were five cargo barges at Eniwetok which could be used as shot 
barges, and (c) they co.uld 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 serious 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 operatiol'l 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 aerodynamic balloons (they had not finished the testing of 
these during the moratorium). The time required to prepare for balloon shots on both 
atolls was estim~ted to be six to eight months. 

More Political Considerations 

James Carr. Acting Secretary oC the Interior, in a letter to Chairman Seaborg on 
November 3. strongly recommended against any (urther testhig o( atomic devices in tbe 
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 U.s. had been preparing for 
underground testing and knew how to do it. On September 19 Sea borg recommended to 
the President that the EPG be brought to a three months readiness posture and that a 
seaborne operation be considered. On September 2S 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 OT war 
wW put an end to mankind. Let us caU a truce to terror.- He called for disarma­
ment, sta ting that the logical place to begin was a test ban treaty. 

By the end of September 1961 awareness o( the need for atmospheric testing was 
growing. September had been a period of recovery Crom shock and early moves toward 
preparation for underground testing. but October saw accelerated preparations for 
atmospheric testing. Schlesinger has Doted:-

The urpncia of NCUrity, however, nmaiD«l.t war with the cbumI of cliArmament. Kennedy had lelt that the 
Soviet atmOllpheric Han Wt him DO choice but ~ au&boriM UDdfl'll'OUlld hftml of our OWD. Now, u ODe. 
explOllion in the alti .. aboYe Siberia 10UowM aDOtbel' tluouP the autumn, It becune menuincly dimcult to 

hold the line at undercround &ea*,. The Joilat Chiefa of Staft, in particular, wanud to .. ume American t .. u in 
the atmOllphere u apeedily u .,o.ible. Early iD October, tbey forwarded a paper caUln, for atmoepheric Hatinl 
in November. The J CS paper wu below their uauallne1 in loPe and Uteracy. When we met to con.ider it at the 
St.te Depanment, Sec:retary McNamara, whobaci olwioualy Dot aamined it with care before the mee tin"quickly 
perceived in imperfectiou and abandoned it u a buil for arcument. One defellle omcial made an imp ... ioned 
cue for the l'Uumption of atmoapheric t .. tial in order to preYent the world from believinl that the Communist • 
.. ere pinin,lOcommandilll a lead that there .. uno point in .. iatin,them further. ButMcGeorc~ Bundy replied 
that be .. u .,ailllt t .. t. for tbe aake of p.ycbolOlical .. arrare and inaiakd on the pnnciple·,h.t .. e never tat 

., .. . 
eA.. Sch1"inpr,.4 Thousand Days, pap 411. 
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in the at~pbere UN ... required by military nec ... ity to do 10. 'rhen Ml:Haman made it clear that a .. rioUli 
cue for ,.umption Dialed in tel"llUl ofmiUtary Meurity, end the _tiq ended with the ~ommendation that the 

United Stat .. tak. an .arly aceuion to ,..rve iu freedom to t .. t above crouncl. 

Gerry Johnson was quick to support Ever-ready, 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 ALbO and General Donnelly of Field. Command: DASA, 
Johnson told Sea borg that he liked the Everready concept. The subject was dIscussed 
at the MLC meeting the next day, with both Betts and General Booth of DASA present. 
In discussing possible sites, Booth mentioned that DASA was looking into the possible 
use of Christmas Island, and H&N was looking at Eniwetok revival. Johnson pressed 
for identification of an alternative to the EPG because of his strong feeling 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 Crom Christmas Island. On October 13 Booth s~nt 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 appear. that the adaptatiOD of Cbriatmu leland .. a U.s. nuclear telt aite iI both operatiODaily anc:llocical­
Iy f ... ible. Cbriatmu leland dorda.lufticint advantapl to make it attractive .. a baM for lampliq opera­

tioDl. balloon Ibou. and ofrlhore detonatioDi with onabore iIIIwwa.ntatiOD. 

He also stated his view that the selection of Christmas Island 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 (" "'-J V ' 
State would jointly decide <a) how to approach the United Kingdom. (b) the desired It ~ ~ 
U.K. participation in the tests, and (c) what information from the tests would be"":::: .a ~ 
made available to the U.K. ~ 'V '-.) 

The subject of test location arose again at the October 17, 1961, meeting of the ~ qj 
Commission during Bradbury's discussion of the need (or prompt resumption of atmos- """-J' .':') ':?\ 
pheric testing. He commented that Christmas Island might be another possible test ~ ~"'\ v~ 
site' and added: f ~ 'J I,.i } 

the ited Ki ~ () ~ \ 

n 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 
th~t Christmas Island had better w.eather conditions than Eniwetok and a larger, 
Calfly level, land mass.' He noted that Christmas Island was apparently disputed 
territory between the U.s. and U.K .• but also commented that the U.S. had a big 
investment at Eniwctok. 

V) . 
.:..\1") 

~ :::J~ 
-....j 1.0',.1"') 
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. The DMA apparently did not agree with DASA's suggested per.sonnel to visit 
Christmas Island, and by October 20 Anderson of DMA was organizing a reconnaissance 
party which included representatives of LASL, LRL. Sand~a, and the ALOO OFO. The 
field system promptly began to scurry for information on Christmas Island in order to 

10 ,4-" h [.lc\ 
5 l),S;L' 

l)nc\[R 
5~ (Wei) 

LDL ) k;<fE7Y)?n~/,; .1 

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. henee, recommended strongly against the usc 
of Eniwetok and Bikini. On November I Reeves told Betts the results of the test 
organizations' outlook on the use of Christmas, namely, 

On the baa .. of a permanent lObi-ran .. ted facility, it would appear tbat Cbriltmu bland, from -the .tandpoint 
of weather conditiona, fallout problema, and mumational objectioDi to teltiDJ activiti., would have diatinct 

advant .... over Eniw.tolL. In tbe lObI NIl, UIJ' bnmediate .. vinp-'bat miIb' accrue by UN of ailtinl'UPpon 
and .cientifie facili'i. on Eftiw.tolL would be f. outw.;p.d by operational advant .... of ChriItmu bland. It 
allO appear. that .hould Chriltmu bland pro¥' unacceptable for bith-altitude _tinK. a .. parat. facilit,. for 
tbia activi',. could be .,abliahed a' .1ohDIton bl&Dd, and tbe mcnued cwt and diaadvant ... of operatinl two 
lia. would ltill be more tban offMt by the diaadvant .... or the combined fadliti. of Eniwlcolt/BUdn;. Tbia 
recommend.tion ia bued on one pNmiM: th.t -aNlifta comp1eWoperational control of Chriatmu I.land--wl 
doubt ,hat joint operational coatroJ of Chrinmu leland would be acceptable. 

Betts concurred in this recommendatioD in • message to Sea borg, and at the same 
'time requested that a decision be made to conduct Project Everready from Johnston 
Island rather than Eniwetok. 

.:-. . - Technical Developments 

Elrly 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 WiJlow 
high-altitude balloon experiment plan. AFSWC. as a result of a meeting on September 
28-29 with various Air Force agencies, presented the Air Force test requirements 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 DA'SA began a study of fljght 
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 briefed the Air Staff and the 
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Pentagon on the proposed Atlas system test. On October 30 DASA sent identical Ictte~s 
to the Chief of Naval Operations and the Chiefs of Staff of the Army and the Au 
Force requesting that by November IS each Service forward to DASA their proposals \or 
perform'ing full-scale effects' tests o'n the three high-altitude te,s~s already deSIg­
nated (Starfish, Bluegill, and Kingfish). considering both a lead ttme of .18 to. 24 
months and an alternate of 9 to 12 months. DASA would use these proposals 10 makmg 
recommendations to the lCS. 

,By October 26 a preliminary 
tion would 

would be scheduled sometime during the period from about 
ea y bruary 1962. These detonations would take place in an area 

near either Johnston Island or Hilo. For the second phase tests. the weapons diag-
nostics would be a little more elaborate. as desired by LRL. The measurements would 
include fireball rate of 'Irowth. time interval by both electromalnetic and optical 
means. radiochemical yield. hilh-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 I would bc 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-J30s and two C-54s Jor photo and instru­
mentation coverage. and appropriate B-S7-B, -C, and -D aircraft for air sampling. 
Weather reconnaissance WB-SOs would be needed and C-124s were needed for materiel 
transport. . 

During October, in parallel with the concept of testing off Johnston or Hawaii 
over thc opcn sca, 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 testinl. the President seemed to have liven some '-:\ -'J 

. half-hearted approval to proceed with plans and partial preparation. On October 12 ~ ~ 
McNamara authorized the lCS to proceed witb preparation of plans on an urgent basis. c;;) 

That word, of course. was immediately transmitted through DASA to the' Everready ~ '';' ~ 
organization. By October IS LRL was building multi-aperture optical systems needed ~ . .:::: Ii 
to. 8_et time inter~a. S~ndia was preparing for trial drops of a 39 case con- ~ ~ 
tammg a dummy _the fust test to be from a B-47 on October 17 and the second ~ ~ r:-: 
test from a B-S2 the following week. At the same time Livermore was .preparing \) ~ 
ground-based optical equipment for fireball measurements. and the Air Force was ~ \..") I ~ 
modifying C-130 and B·S2 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 -.::::. v) ~ 
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, ;; "::.:J ('\ 
started with a request for five or six samplers and ended with as many as' seven. At ~ 1..;..,' ~ 
the same time, the possible desire to test_led Livermore to request a higher- ~ J 

altitude-capable sampler aircraft because the stablized cloud altitude from the high-
yield test might exceed the ceiling of the B-S7-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 bad 
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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 Dominic. The aircraft situation improved when Air Force Head­
quarters directed ADC to transfer four B-S7-D aircraft to Kirtland for modification 
there and directe~ the Military Air Transport Service (MATS) to transfer seven B-57-C 
and two B-S7-E aircraft to Kirtland, with modification to be accomplished at Warner­
Robins AFB prior to transfer. Eventually the LASL request was tor four B-57-Bs and 
two B-S7-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-S7-Bs. By October 27 thirteen of the B-S7s were being modified for 
sampling. . Ii 

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 Everready. It was felt that 
preparations could be completed in three weeks if C-I18s 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 eight 
days in the period from November 13 to November 21. 1961. The designated 'aircraft, 
in order of preference. were C-Ills. C-I13s. C-119s or C-S4s. 

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 plannina to make an early alpha measurement (along 
with the other diaanostics) if the airdrops were near Johnston Island. (NClte that 
the drops had to be within aircraft range of their operating island base.) 

On October 26 Gerry Johnson and Seaborg discussed the need for qualified, ex­
perienced people to serve as safety advisors to the operational commanders during the 
series, and suggested Graves and Batzel as possibilities. 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 stm uncertain about the Everready 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, 
etc., 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-S2 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 :t'be Task Force 

DASA could see the handwriting on the wall: on October 3 they established a 
Wtest coordinating groupW within Headquarters DASA to: 

• &i~AIi:r 
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Prepare contingency plans for the conduct and support of possible 
high-altitude open sea and large-scale overseas tests involving 
nuclear weapons. 

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

Define areas of DASA stafr responsibility to ensure complete coordi­
nation of stafr cfforts in this regard. 

Effect coordination of DASA test planning· activities with the mili­
tary services, AEC, and other governmental agencies, as required. 

The group chairman was Brigadier General Douglas C. Polhamus, U.s. Air Force. The . 
inHial group had 11 members, including Colonel Thomas L. Mann, U.S. 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 )0 letter from Sea borg to the President on the' need for atmospheric 
testing mentioned that a military task force would be required for logistics support. 
On Oct.ober 12 the Chief of DASA, referencing McNamara's memorandum that had trans­
mitted the Presidential acquiescence to some preparation, advised the ·director of the 
Joint Staff: 

For the oveNeU hiM, it it cOIIIidered MCeNary tbal a Joint Tuk Force be .tablilbed to develop detailed 

opera\iona110pUc plant and conduct the opeI'UioD. Cbie!, DASA, wowd.upervile the effect. portion tbrourh a 

technical ,roup in tbeJTF. hitncommended thallheJOS dina lhe.tabliilbment oftbe JTF aDO o_enate one 
of tbe Sel'Yic. to provide tbe Commander thereof. J IWCCIIIIINIICI the JTF be initially .tab1iebeci, manned, aDd 
operated IIDder control of Chief. DASA, with prwiaiOD for...,..... operatioD IIDder the .lOS at tbe appropriate 
time to conduct tbe OVeNeU hiM. 

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

While awaiting the JTF·8 personnel, Polhamus continued to plan. At his ~eetjng 
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 $40.000.000. He 
noted that General Starbird was expected to be the Commander, with General Lampert as 
the alternate. JTF 8 planning would continue under Colonel Mann until the Task Force 
was functioning. Office space had been requested either in the Pentagon or at least 
nearby. His second weekly planning meeting on October 31, designated a JTF-8 meeting 
by Polhamus, included representatives from the Army, Navy, Air Force, and AEC. The 
meeting agenda included reviews of ·all known plans for atmospheric testing~ including 
Everready, the· ASROC, Polaris. and Atlas systeD1$ tests. and the proposed high-alti· 
tude tests. A Navy representative stated that "The ASROC test is ready to go. Some 
ships arc presently at sea. The longer. this test is held up, the greater the dangers 
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of information leaking to the public.- The Navy also presented a Polaris system test 
plan which included usc 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 so~n 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. Seaborg 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 pra. 
gram if the program needed 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: 

It iI fallacious and danprous &0 oUr natioDal eecuri'Y &0 MIUIDI that we baYe reached a faYorable plateau ill 
nuclear weapoDi development, uad that exteraaiYe dora ill nuclear -tine are no lonpr requlrecl. On the 

r::J:: 
'-J'-..l contrary, from put experience, we know that nuclear _tinc h .. enabled our aCMntiita to make extraordinary 

PfOCNU,notonly in weapon tedmoloQ, butiD tbe diacoYeryofpnYioual, unlqlown and uuuspected phenomena. 
We believe that aimi1ar paDi can be made in ,he future. ~"" . c 

50 
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 atmospheric test resumption. On October ~ ,V-

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

At the AEC meeting of October 17 the - --
U.S.S.R. series to date (some 20 and:) -
said there is Httle doubt that the U.s. eet its'~ L 
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 ~ 
atmospheric testing as soon as the DOD could support an airdrop test program. He .. J 

added, however, that if Eniwetok ,was not available, there were many other places in ~ 
the Pacific that could be considered .. At the same meeting: r'J .:J 

~'-' 
-':) 

.uch a .teppecl-up pace ie not poaaible in view or the I_el of .rrort 
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required in th. current , .. tinc propam. Th. Chairman obtel'Yed that th. Comrniaion mutt keep currently 

informed on n_ d.y.lopm.n" in fution weapona NMarch becaute of recent wid .. pread publicity ree.rdinl the 

development of th. neutron bomb. '" Mr. F~ier aaid it ia atill ditricult io convinc. the pe"onnel at 

Liv.rmore tbat tbe U.S. iI one. -rain .neared in full·acale *-tinc. Be cit.d th. contralt between General 
B.u,' directiv .. , which ainea the ure-ney of the prorram, and the P,..id.nt', public announc.ment" wbich 

indicate a atrem, prefeNnc. for continued n.cotiationl and moratorium. Be .aid it would be m~t helpful if the 

Comm.i8IIion would clearly inform tbe Uniy.reity of California of th. ureeat nature of the .ituation. r-"\~ 
- f\"l '-.J 

The growing awareness of the magnitude of the Russian program was·a further pressure ry'-"" \,.,.) 
on the President, and to add insult to injury. on October 17 the Russians announced w. eli 
their intent to fire a SO·megaton atmospheric detonation. For the next few days there\J '-.J . .....,; ~ 
was a continuous exchange between .the Presi~ent and other members of the government c.. ~ .~. 
on the effects of such a detonation. posslble use of such a weapon, etc. At an..J \./1 (is ....... 
October 19 meeting of the Commission's General Advisory Committee the evidence became L() V) 
clearer. Scoville summarized the U.S.s.R. test program, pointing out ~ • If) I~ 

~~J~ 

W rf h h f Id U nell1t\ 
5 U IS.C, 5S:;2.('b) (3) 

Da~ ) MEPlPrl4N ~ 

A little later in the meeting Sea borg commented that: 

Both Laboratory Directore feel that aiDee prop.e would be extremely alow in pNparine for a .utricient number 
of underrround Ihoil, the U.S. mUll Ust in the atmoephere. Since und.raround t .. tinl don not provide _ood 

dia(nOitic data quickly, .ince the Rulliane bave DOt worried about fallout, and ainc. the international 

repercuuioni over theltuuiane' t .. iI haye been conaiclerably ~ than anticipated, th. AEC " .. felt it .houl(i 

retume atmOlpheric t .. 'in, and haa recommended to tbe PNlicl.nt thai illMauthoriaed to m'ike P~Par'f";;"f;r 
atm~ph.ric tetlin, anywh.N. 

...:: VJj, u: 
-;- "5:) 0 
-::> G 
~ L')\J) 

The Commission went on to review the entire proposed program presented by the DOD in 
its letter 

ying rockets in flight 
been. successfully solved." On· October 27 .another small Russian high··ahitude test 
was noted. j:J '-r 

W..J 
There were other actions that day. The U.N. General Assembly asked th~ U.S.S.R . .c: . 

"to refrain from carrying out their intention to explode in the atmosphere a 50 ..J::: '-' 
·megaton bomb." The AEC Chairman sent the President those recommendations from the - ~ 

AEC General Advisory Committee that the Chairman, Mr. Pitzer, had requested be -:; -r 
-->u 
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, communicated to the President without delay. 

The Commit&ft aciviHd the Commiaion that they areol&he firm opWon that militarily uHful technical informa-, 

tion can tt-t be obtained by atmoepheric , .. tiDC. Secondly, ii would ,be technically feuible to conduct a uHful 
atmoepheric tat before the announced tennination or tbe current Soviet .. ri .. on October 11, if a deciaion were 

made to .... ume aucb _tiD, within tbe next few da,.. The CommiU .. beli .. a that pouible political advant.,.. 
of aucb a tat abould be evaluated promptly. Third, tbe Commits. ia convinced that the AEC could. within a few 

da,. of a PNaidential directive, come up witb a ain,le .. apon havill, a yield of about &0 or maybe up to 100 

meptou. 

In his forwarding letter to the 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 urged resumption of atmospheric testing: 
-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 canaj~ate Cor the Republican Presidential nomiQjlltion in 1964, further 
pointeej out that iC the United States Cell behind the Soviet Union in nuclear weapons 
it would pave the way Cor Communist conquest oC the democratic world. He commented 
further, -It is one thina for America to be conscientiously concerned with the views ~, 
of neutralist nation$! It, would be· quite a diCCerent anei preposterous thina for '~ 
Ameri,ca' to start behavina like one.· Also, on October 27 Communist China broadcast ~ 
an uraent warning against radioactive fallout in its northern provinces and offered w'~ 
health advice on the subject.- '-j 

On the 28th Khrushchev announced his intention to go ahead with the 50-megaton ~ 
shot, and complained, "Bourgeois propaaanda, as oC late, raised a clamor around the ~ ~ 
fact that the Soviet Union has been forced' to resume nuclear weapons tests," adding' \C) 
that the Soviet motivation in proceeding with the test was not properly understood. :.....v to I 

On October 30 Sea borg reviewed for the President the present status of test_ 
plans, including , _.J t" -, 

~EPG and '-! . 
_ga ve his own or restraints on the proaram, endorsed the posi-·· C "":- ' 

tio,n of the Committee of PrinCipals in their October 11 memorandum te) the President, -:::: ~. 
and passed on the commissio,n'S opinion that the Dational security now required the 3" _ ' 
u.s. to test in the atmosphere at the earliest appropriate time. minimizing the U.s. . ""J 
contribution to worldwide Callout. FinaUy, he stated, "In conclusion, I respect-
fully reaffirm our earlier recommendation that the U.s. forthwith proceed to full-
scale preparation for atmospheric tests, and that those preparations be publicly 
acknowledaed as recommended by the Principals." 

On that same day, October 30, the U.s.s.R. exploded its SO-megaton bomb. On the • 
following day Prime Minister Macmillan declared that the United Kingdom would support 
a U.S. decision to test above around. saying: "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 th~ true face of Communism ... a face with the light of 
love arid, 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 anew proof of Moscow's -brutal determination" to display its military 
power. A member of the Storting- in Oslo. displaying anger shared by all panics 
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there, 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 ~s 35 miles from the detonation. At the U.N. on, the 31st, 
Stevenson said, "If this is what Mr. Tsarapkin calls 'Soviet realism: God help us 
all to escape from Russian realism." By this "arrog~nt 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 pnited Nations and of 
all peace-loving people." Mr. Godber, British Minister of State for Foreign Affairs, 
told a news conference: "We arc 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 loint Subcommittee on 
Atomic Weapons, said that the United States would have to resume nuclear tests in the 
atmosphere, pointing out that "There could be no question that the Soviets are ~ 
improving the sophistication of their warheads to the point that the long lead we '-J 
have may be in jeopardy."· 11' :a "vJ 

On' October 3.1, 1961, at anMLC meetinl. Colonel Anderson of DMA commented: _~ 'V • 

tb.tabeaop-leYelAEOpeople"erebyaomeaDlproceedinClOentbuai .. ,icaJl,.witbHltpl&11J1iq .. ".,.t ... DOD ~ a ~ 
aop-leYeJpeop1e.lDDMA,th.,.doaotba".thedireapaiclallce"bich".ba".iIltb.DOD. TbeAECh .. noUaced ~ • 

up to the needforpl&11J1iqfor.tlllOlJpberid .. tiq udoperaliDewithJTFI. Tbecmly"joilliq"betw .. DAECand ~ ~ j' 
DOD at PNHnU. at tb. AFSWC-ALOCH .. el. • and weDt oft .u .. HCOIlda iJu,.ad ,V) ~, ............. \J 
of 40 MCoDda and DNA bad 'beir ... thuaium dampened for aa~ hurried p ... paration for airdrop. -5 -:::J a 

-....) \J 
(The author finds this a strange rem~rk 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 Sea borg which had led to the DOD position that selection of a 
site for atmospheri~ testing should be a single-agency decision. On October 31 the 
AEC agreed that. j:i'CsJi~1Id"Jiav"t''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 tb.1IIOrDinc of October SO, • call fIom abe White HoUle ."akened me to report the larpai d.ion.tion 10 far, 
probably th.t of IChruabcbev'. 'h ... u...ed IO-meptcm bomb. • •• Thia final .trocity llUlde it impoa.ible to put 
oft our o"n p ... paratione for .tlllOlJpheric teI'iDe aa,.loapr. K.nned,. no" directed Ted Soren.on to draft to 

at.t.ment a.,.in, tb.i "bil. ". abould telt ill the atmo.pben onl,. if required to.do 10 by ov.rridin, arpmeni. of 
National S.curit,., contillrency preparatioD ahould beain .t ODce. Three da,.. after the ,"at Soviet expiation, 
the p.per' ... laid befo ... tb. N.tional Security Council. . .• The meetin, had belUn "ith the p ... liminary 
anal,..ia of the Sovieta telta. The new B.uuian .. riea. accordinc to the CIA ... port. follow.d 10c1caJly from iii 
1068 .. ri .. , thia .u .... tin' th.t in api .. of ~ "bia bol.- tb .. ia, there bad been no cheatinc in the interim. 
Then Mc:Namara, aft.r an impreaiv. and cliIp ... ionat. revi." of our ".apone .itu&tion, .. ked th.t develop­
ment and .ftacta t .. t. ill tbe .tmotph .... be .uthorised .t tbe .arlieat poaaible moment. The P .... id.nt inquired 

, .bout ,he timine of the projected lNriea and aaid th., if we 'bad to bave the ""'. they .hould be run oft 

rapidly; -". "aa' to do .. littl ... poeaib1e to prolonc the aeony.-

-A. ScbIeaillpr, A Thousand Days, pap 41f. 
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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 ,ro.. ~ 
would not be undertaken, Kennedy emphasized. "for so-caBed 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." ~·3 ~ 
then they would be undertaken ·within limits that restrict the fallout from tests to vJ '-.J t: 
an absolute minimum." >=l " ~ 
. T~us came the orders from seni.or authority to prep~re fO.r testing. It is 3 ~r) 
lDterestlng to speculate about why tesung was not tQ start ImmedIately. The Task \J) 'lI.(, 
Force was not yet operational. but the AS~OC test was ready. The Polaris test was:9 _ 17; 
ready. and while there had been trouble wlt~presumablY was droppa- ~ U '"'l.( 
ble. Furthermore, within a few weeks either Livermore or LASL could, in principle,.:-· v~ ,. 
have had other devices ready to drop. Such an operation would have been a high-risk i: . vJ 
affair since very few of the appropriate safety systems had been set up (such as:::- -:::) 8 
weather stations and rad·saCe organizations). We can only suspect that the Polaris. 3 \0 
AS ROC, 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 U.s. to test, but to prevent any 
further Russian testing. The open declaratlon 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 testing system now moved rapidly toward ~ V 
readiness. While the program would not be defined officially until the_3J 3 ~ 
~eeting, the clements were clear enough for AEC and DOD action.. ~ '-' l 

:5 ~l The Preparatory Period 
~ ~J - . 

November J961. as related in previous sections. was a period of program and ~c) 
concept definition. While consideration of Eniwetok continued for a while and r= ." " _ \iJ 

Christmas Island began to be a Ileam 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- .~, '"' 4 

ly acceptable at the moment. But Everready lingered on. On November) ·the Air Force ...J ""J 

changed the nickname Evcrready to Bluestraw and defined that project to be Air Force 
support of nuclear testing. (The name. Bluest.raw 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 a while. Thus, even though the status of Everready 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 ti~e­
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·mHe square centered 350 nautical miles southeast of Hilo, and 
stated that the serics wou.ld begin November 15. Naval aircraft support was also 
specified. . 

However, on November 4 Betts informed the Laboratories that, among other t.hings. 
the new readiness date was about March 1. On November 7 Bob Miller of ALOO notified 
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·AFSWC that the Everready operation was cancelled. and AFSWC began to turn off that 
effort. On November 8 MATS notified its subordinate units that the nuclear tests 
would not be implemented in the immediate future. but certain aircraft, such as the 
photographic and air weather aircraft, would be retained in modified configuration 
for possible reinstatement of the project. On November 8 McCorkle commented to 
Schriever (Commander, USAF Systems Command) on the disruption that had occurred 
during the last 30 days, suggesting, therefore, the need for a permanent organization 
at AFSWC to cope with the many facets of such an operation, and stated his intent to 
complete an organizational plan which would be submitted for approval later 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 deta.it. Initial estimates of the safety hazards were 
quickly made within the Laboratories, especially by Orin Stopinski of LASL and Yay 
Shelton of LRL. . . 

On November 2 Betts sent to the Laboratories a Hst of instructions, which 
included: 

W. must p1AD for AD int~najy. ahftoepheric prop.am OD a nlMi". abort time duration ~ be executed thie IPrini 

( ... umiIlr tbat tb. deciliOD ~ NlUIIM hltinc iI made). More .,.ciIically. it appeal'll tbat I\lch a prorram will 
It an on or about March 1 and wUII .. t for 2 ~ S IDOIltba. Then ia DO ... uraace that another atmoapheric teat 

proaram will be repeakc1 after tbe iDi"al MrieI • aecukc1i bow.".,. we ba". been iutructed to plan for a 
limilar atmoepheric tat uria OIl AD IIDDUal buil. . .• The locatioD for th. United Stata &atin, will be in 
the Pacific at a location pNlentiy undetermined. The ABC iI charpcl with tbe determination of a luitable 

location-- you wiD be aclviaecl of our dOna in lbia reprd by aeparate commumcatiOlll .... We an cumntly 
ne,otjatin, with the U.K. for the use of Chriatmu Island· .. a fint choice for an Wand b .... In the went 
that Chn-tmu ia not availabl., tbe use oftbe Eniwe,oli::-Bikini &lanIU will be reeon.idem. Meanwhile, .tudje. 
will be made of other poaibl. suitable illand eitea. Parallel plannia, will continue for .... Iy capability to 
conduc&deveiopmental tab by.mployment ofanAirTukForce buecl in 'he HawaiianIllandl withd.tonationl to 
occur louth ... t to louthwat of Bawaii and uWiaiq Jobaltoa Islaod, .. appropriate, dictated by weather and 

other con.id.ration.. 

He then called for a meeting OD November 13 with all participants at Albuquerque. 
The following conclusions aDd recommendadons 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-sjte 
survey of Christmas Island; early authority should also .be granted 
to accomplish support action to attain March I, 1962. readiness. 

(2) Ideally, conditions for usc of Christmas Island should provide 
for: 

SIiCA'. -
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<a> 
(b) 
(c) 

Sole U.s. operational control. 
Permanent removal of native groups. 
Acceptance of the principal that under conditions <a) and (b) 
above and subsequent paragraphs, the test .organization may, 
after seve~al year~, still obtain at best only 50 percent of 
the capability attainable at Eniwetok/Bikini. 

(3) Sampler aircraft should be based at Christmas Island. 

(4) 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. 

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

(6) Additional camera stations to cover single-stage devices. 

(7) 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. 

(8) Certain events may be so diCficult that barges or ships may be 
required as diagnostic platforms Cor detonations orr Christmas 
Island. 

(9) Balloon preparations must be initiated immediately if the March 1 
readiness date is to be attained. 

(10) Logistics, personnel, and other fictors must be surveyed to deter­
mine the extent of the support. problems. 

C. Conditions Associated With Johnston Island or Hilo 

Provided Eniwetok/Bikini or Christmas Island is not available, it 
is possible to use either Johnston or Hilo; however, the operation 
would a mixed air and surface ship operation, and diagnostics pro-
grams will be restricted. . 

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

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 req.kireadditional locations. 
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d .. Reempl)asized Advantages Associated With Operations at Eniwetok/Bikini 
Atolls . . 

(1) 

(2) 

(3) 

Maximum separation, permitting dual laboratory preparations for 
detonations. 

Weather conditions, subject to further analysis. which may be only 
slightly less acceptable than those at Christmas Island. (Addi~ 
tional weather studies relating to Christmas Island are being 
directed.) 

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 each of the AEC Laboratorjes, EG&G, Field 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 around site. It was also noted that all 
events might require a sea vessel of .some type as a control 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 (J) requirements for 
three phololraHers for measuring fireball yield, (2) wing tanks and associated 
equipment to support airplanes assuming two missions per day on two successive days, 
(3) two trailers. one Cor electromagnetic and one for Teller-light 'time-intervat 
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 needed at the baUoon 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 (I) rocket or 
missile launch facilities Cor one or two shots at Johnston Island,(2) two radar 
tracking trailers, (3) two telemetry-type trailcrs to observe weapon functioning, (4) 
a shop trailer, (5) decontamination fresh water facilities for aircraft. (6) two 
Boxer-type ships e'or diagnostic platforms, (7) 40 to 50 aircraft of several types, 
(8) anchoring and bargc facilities for fuel handling, and (9) five weather islands. 
The total personnel, including the Laboratories, the air support, and DASA and their 
support, but pot including construction people, 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 needed 
to visit Christmas Island and to initiate support action there. The DOD listed 
Starfish. Kingfish. and Bluegill as their test' requirements. It was noted that-' the 
fireball optical equipment already ·installed 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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-~ November 16 DMA staff perso~nel. sugge~ted to Betts that the Commissio~- be asked to 
..j~ authorize an open sea operation ImmedIately. However, Al Graves pOInted out the 

(./)~ additional hazard of tsunamis in Hawaii in c~se of ~n accidental surface burst. LAS.L 
J ..0 ~ and Sandia representatives met on the J6th to refme the plans for the atmosphenc 
j '..J i" . m. A possible high-altitude method of measuring neutron distribution from the 
~" was proposed. This would involve lifting the device to ISO kilometers, 
J _'O~ turning it on its side, and detonating. Observations would then be made by detectors 

fQ ~ lifted to about 200 kilometers using small sounding rockets which might be fired from 
~ "4) \U Johnston, Midway. Kauai, Christmas, Palmyra, or Jarvis islands. The device might 
J ~ l~ have a thin lead shield on one side to check out the "lead balloon" evasion theory. 
:: -. ~ In other discussions Sandia agreed with the LASL request to take responsibility for 
.... V) "early alpha measurements using telemetry, as they had done on aU LASL shots of 
: -::3 v;J Hardtack P~ase II. Pending further investigation, LASL agreed to .Sandia's prefere?ce 
=> U of the TX-39 drop case for all airdrops, regardless of the sIze of the devIce . 
.J l..)~ 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 trackinl tbe -drop plane and device: thus pre­
venting the kind of data loss that happened on Cherokee. The gear could be put on 
ships jf necessary. Sandia had already ordered 2S balloons in two sizes, one that 
could lift 1.800 pounds and the other perhaps lS.OOO pounds. - ~~ ~< 

On November J 7 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 0:(-3 ~ 
EG&G under LASL direction on LASL shots. Time interval would be measured similarly. \U ~ ~ 
from ground stations, by both LASL and LRL, and might also be attempted from the C- v r-)( ~ 
130s. On any single-stale device to be fired at Christmas using a balloon, fireball C 'J ~ 
yield would be obtained from ground stations only.· On LASL shots bhangmeters would .:::,) .L~ til 
be operated by EG&G and the data would be interpreted by LASL. Both a ground surface _ U.I I~ 
shot on C~lris.tma~ and a high-~ would be considered for the measurement of ~ ~ ~ 
neutron dlstnbutlon from the ___ and no choice had been made. On the deep ~ . 
space shot intended to develop diagnostic measurements for possible future space :E- (I) 
testing, x-ray intensity measurements in space would be made jointly by Sandia and . __ ::j \;~ 
LASL (and possibly LRL). Ground-based and airborne optical measurements of x-ray:> >< 
intensity. time interval. and atmospheric characteristics by observation of air ..J u')­
fluorescence on all high-altitude shots would be made by LASL from stations on 
Johnston Island and from high-ClyingC-13S aircraft. 

Later discussions led to the conclusion that neither steel nor wooden shot 
towers could be erected in the time allowed. Consequently, Livermore would have to 
consider some other means of firing. Livermore alpha stations could be ready 13 
weeks after go-ahead, which would be 10 days be (ore the required readiness date if 
go-ahead were immediate. LASL was planning· two shots on Cloating 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 Crom shore. H&N was authorized by 
the AEC to proceed with engineering on the Livermore criteria, to begin negotiations 
immediately Cor the purchase or rental of construction equipment, and to arrange for 
barge tows. Estimates of the 'Cundsrequired were as follows: H&N construction sup­
port. S26,OOO,OOO; Sandia, SI7,OOO,OOO; EG&G, SI4,SOO,OOO; total, SS7.S00,OOO. Half 
would be committed by March I, 1962, (or an operation beginning on that date. 

At the November 17 -Commission meeting Betts suggested that: 
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Unl ... fmal ne,otialioDi for Chriltmu bl~d can be accomplilhed quickly or IUpport for Eniwetok/Bikini 
operation. can be obtain.d from the bilhut JOVem.mental I.vela, I Itron,l), but reluctantly recommend that 
deci.ion be made to conduct the te.t by airdrop or barp Ihou in the open 'ea. I.f .. 1 that a decilion at thi. 
time will provide the "ddance needed to place all technical and operational preparation, on a If,tematic buil. 

. With the firet knowledle that the tut. will be conducted at Ha, all effort. can be applied in thi. direction 
and it illibly tbal improved techniquu can be worked out that will ov.rcome the inherent di,advanta,e. of .uch 
an operation. Continued delay in :Hlection of a t .. t aite will enatly Increue the COlt in terma of fund. and 
manpow.r, u well u reduce the .ff.div.n... of bal operaUon, .ince effon mu.t be directed to .uppon 
NVerai contin,.nci •• IllIt.ad of lupportln, a .pecific plan of action. In .ummary, J recommend that unl ... there 
u a ,ood pouibiJityof obtainin, Chriltmu I.land or Eniw.tok/Bikini alolla by D.c.mber 1, the Commiuion make 
a decilion to proceed with an open Ha tilt operation, makin, UN of JohDlton bland and Hawaii luppon facili­
ti .. u I.uible. If it appeara that apeement for Ute of Cbriltmu bland mi,ht be obtained with .xtended 
IlIcotiatiODl, the n.cotiationl .bould be continued in ord.r to provide a more luitabl. plac. of operation' for 

tlltin( in the future. 

On the 18th Luedecke briefed the JCAE on present atmospheric test planning, 
including the President's designation of the Sea borg-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 Cor Pacific Operations and made Jack 
Shearer responsible Cor the diagnostics and experiments on those events. On that 
same (fay 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 Fo,ce. ACter recalling previous experience and noting that 
the 49S0th had been discontinued on August 16, 1961, he' proposed to establish a 
"nuclear test mission element" within AFSWC with an initial manning of 20 people. He 
noted that with augmentation tbis could become a provisional Air Task Group under a 
Joint Task Force. He estimated that 8S people would be required for the Air Task 
Group jf it were based at an established air force base and suggested a much greater 
number would be required if it were located elsewhere. 

In his letter to the President after the November 21 National Security Council 
subcommittee meeting Sea borg Doted: 

Tb. choice oft .. t lit. wDI dict .. bow the __ caa KtU~ be conducted. Technicall" tbe Eniw.tok Provine 
Ground u tb. moet d .. irabIe, ex&eacUnc _ it etc.. OYer •• ubetantial ..... , with a l-.oem luitabl.'or barp 
ehotl. Ho.-.ver, tb. con&emplatect NltI could probabIJ al80 be conducted, but not 10 w.ll, at Chriltmu bland. 
Since Eniw.tok hu political difficulties and tbe availability of Cbriltmu u at bett uncertain, prud.nce 
dict.t .. tbat we be prepared to Nit elHwben if neceaary. Fortunately, man, of tb~ proposed tu" could be 

conducted without a biebly dn.loped .Iand aite, altbouch 'hey would ben.nt 'rom luch a lite. Some could be 

don. by airdrope probably atraiebUrom B.waU witb limited illltnunentation on 101M emall uland, luch u John­
Iton, not .uilabllfor more extentive dnelopment; wititeome d.cradation of diacnOitic infonnation, othere could 
be carried out by airdrop oyer ,be open ocean uaine .uc:b inltnunentation u could be carried in accompanyinr 
aircraft or on .hips. Howner, lOme of the IIIOIt complex inltrument. an or qUlltionabl. f.uibmty .xc.pt over 
an extended land bue IUch _ Cwtmu Illand; in the abHnce of lucb a bue, •• riOUI con.ideration Ihould be 

liven to conduct in, .ome of th_ abov. lI'Ound in Nevada. 

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

. On November 30 Batzel 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 bar.le shots were assumed along with 
airdrops. However, they noted in particular that some meas~remcnts. 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 fun 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, primary 
alpha, time interval, and neutron time-or-flight measuremeius 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 Quickly 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 toui" 
as head of DMA made him an obvious candidate. On November ·IS 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 meeting 
note that Mr. Graham discussed the point: 

Fint. he ,Aid, it ia import ... t &0 _tablilb • 'Ilrm dele __ of ...."..blU~ &0 &he Commander in mattera 
atfectiDC the he.Ub ud ..rev of &he public which may .... iD the COUIM of ,be _tinc operatioD. He .aid 
'he aecoDd import ... , upec' ia keepinc the ABC fun, informed 10 'hal &be ColDI'JIiuiOD, ill Cum. may Dotify the 
PraideD' aDd &he JCABof&be ."eJopmeDU which may .... iD the COUIM onbe MaqOpera'iOD. Cueral Betu 
.Creueci thal .. ABC HDior "preHD'.'ive. Geaeral8Arbird wiJl be dinelly.....,.wble &0 'he Commiuion and 
he wiD be nquind '0 abide by AEC .&aDdarda for auuriDc tbe bealth aDd .ald)' or the public. General Starbird 
will &Jao be nquiNd &0 keep abe CommiaaiOD fuDy and promplly iafonnecl. 

The Commission concurred in the appointment of Major General Alf~ed D. Starbird, 
U.S.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 Gen~ral Starbird as the senior AEC representa·. 
tive at the overseas test site '(or the operational phase of the test operations. It 
was decided that no public announcement o( 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 caUed to the new assignment, he had been on the west coast serving as 
Chief of a Corps of Engineers field office. and he had to take, some time to' settle 
.. ffairs there and move his' family. He apparently had Clown 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 o( JTF-8. After checking with Graves and Bradbury. Ogle quickly agreed. 

On Nov,ember 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, etc., and Ogle would put together the technical program and r~n it. B~th 
would concern themselves with safety; each would keep the other continuously in­
formed' and of course each could have input on any part of the problem. In essence 
it was 'to b~ a partne;ship· with one (Starbird) being a little bigger partner thap 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-
de~ . 

The attempts continued to arrange a visit to Christmas Island to see if .it ~as 
really satisfactory as a test site. At the November 2 DASA test coor~lDatlo.n 
meeting. "The group was informed that there were no new developments concernmg thts 
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 briefings 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 Iroup 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 arc BUI Oile, LASL, and Pat Ryan, H&N. Understand that Ogle will 
represent both AEC a,nd DOD.· On November 27 Betts told Hertford: 

ArraDpmenu for iMpedioD tour for Cbriatmaa WaDel follow: 0", aDd R~all (Pat RYall or BltN) Ihould 
arraap for COIIIIDUCial air 'rauportUioD ~ Hickam Air rorce B .... B •• aii. reponiDc &heN ., tbe Royal Air 
Force LiailoD omc. dlll'iq \be.a.mOOD orD ......... 1111. No&i&eatiOD or DOD repNieftt.,iv .. Mlec:ted 

expected Oft November 21. CUI'NIl& J'UIPOIW NquiNd. B_quanen. ABC. will ftotify Britiab Embuq of 
Mcarity dearanCei for R~an and 0.... CInranCI or U.K. repNHfttativ. will be verified. Air Commander 
Whelan. RAP • and U Je. ftPNHIltatiniBeardsandJ_willjoinatBickam. Travel ~oftd Hickam iavi. RAF 
air IhuUle Ml'Yice, depaniDc monaiq or 'December I. "ria MCuri'Y Nquired. For local coftlumption at 
Chria'mu aDd ,heD only if'~aI7, 'he PUrpoM or'~ Oil Chriatmu iI in CODftKtion with lurvey work (or 
poeIible .... or the ialand in exkftIioD of •• kUik &rackiDc f8CUitiel. 

On Novembcr 29 Gocckermann sent to Ogle a list of items on which they wished informa­
tion gathered during his upcomiDI trip to Christmas. These included topography 
featurcs. hydrological features. existinl structures and facilities, engineering 
details, support capabilities, weather data, industrial and radiological safety, 
administrative features, signal and communication cable and facilities, devicc hand­
ling and asscmbly. and transport and adaptability of site to the Livermorc' layout. 

Samplers 

The debatc about. the rcquired samplcrs continued. As a rcsult of the November 
13 meeting in Albuqucrque, AFSWC asked the Laboratories on November 17 about. their 
requirements for collection of gascous samples. Batzel answcred on the 20th that LRL 
required gaseous samples on aU LRL shots, that the gas sampling equipment should 
include "squccgcc" compressors (not engine comprcssors) on all aircraft and should be 
the LRL-dcsignedisokinctic flow wing probes uscd in Hardtack I on B-S7-Bs, -Cs, and 
-Es. The B-S7-Ds should have fuselage probcs. On the 21st Graves commented that all 
the experience on diagnostic ias sampling was at Livermore, but that since Hardtack 
Phasc I data had provided valuable diagnostic information, LASL concurred ~jth any 
rcquirement for probes and las sampling capability establish cd by LRL. On November 
20 AFSWC informed Syst~ms Command: "This m~ssage 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 a 
meeting of LASL and AFSWC representatives on No.vember 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-lif.: 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 ratc. 
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 5500,000. Request you take action through Air Force channels to augmeilt the 
B-57-B/D sampler aircraft capability, including modifications, air crews, maintenance 
personnel, and AGE in time to ~ake good an oveneas ready date of March I, 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 eight oC 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, additional samplers 
would be required if those detonations were to be monitored.· 

DOD Experimental Plans 

DOD preparations (or 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 oC 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 (ol1ows: 

Ph_ nI, Atl .. firiDI, caD take place any time afteI' October 10, without backup. Thia will be a Catelory UI ' 

'-to We bav. been told to '" to fin be)'OIId Wake willa • abort nDP for ,be miuile, Th. plu calli for open 
"uer firinc. 1,000 miles a.,aT from tbe hit pouDCIa. The.M1u wW be &nc1 from Vudenbeq,-

As for the ASROC test. 

Tbe Operational Commander determilled lut nish' 'hat he would p &0 ... ud .'ud by ud .,ait. W.apon. we 
aboard ,he .hi.,.. Plana ..... complete .. far .. 'h. Navy it coDcemed. 

'Planning for the Pol.-ris test was just starting w.ith 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 lCS that the Air Force and Navy efforts to 
prepare the ASROe, Polaris, and At~as systems were to continue, but that the overall 
operational date was now no sooner than April I, 1962. McNamara again confirmed to 
the'lCS 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 1: (As has been n~ted 
elsewhere. the Polaris and Atlas systems tests were. del~ted In the November 29 
National Security Council· meeting. but AS ROC was left In as an effects test.) On 
November )0 General Gerrity of Ballistics Systems Division stressed to Systems C?m­
mand the need for more positive thinking about Air Force needs for nuclear testlDg. 
expressing his feeling that weapon development tests were receiving the predominant 
consideration. whereas there was an urgent need for improved understanding of nucl~ar 
weapons effects. especially those involved in ballistic missile systems. By mld­
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 
November 20 AFSWC noted their requirement for another 64 personnel in the Research .. 
Development. and Test' directorates since they seemed to be technically responsible 
for a major portion of the Air Force nuclear effects programs. 

On November . 

Ish a committee to study the military implications of the Russian series 
tests as interpreted by tbe Betbe Panel. He hoped to bave the results in hand 
January S. 1962. 

More Political Considerations 

New pressures to renew atmospheric testing. as noted earlier. 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 
S. commented that the U.s.s.R. was prepared to extend their nuclear test program if 
the United States resumed tests in tbe atmosphere. Nehru; at that time in the United 
States, stated that a test ban treaty was of the utmost importance, but, -As a formal 
trea ty takes time. we insist OD 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 understandi"ng high-altitude nuclear effects, 
commensurate U.S. action must be taken. On November 8 the General Assem'bly adopted a 
U.S.-U.K. resolution proposing renewal of the Geneva test ban talks. On November 13 
the United States proposed to the U.S.S.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 aroups , there would be no technical 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 revic"w of 
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the test program as ·it was then defined. (It had, of course, changed the day before, 
but the word had not gotten around yet.) The program discussed included four hi.gh­
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 Chr~stmas 
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: 

Th. foll_iD,. iDtended to be an ouw... of requinment. and arranpment. u they n_ appear to me. A peat 
proportionorth ... repNMJIt acreemenbreacbed at ameetiD,todayiDALOO auencled bynp,...ntat~v .. ofLRL, 

LASL. Sandia. EGtkG.HtkN. ALOO.and DASA (A1buquerqu.). I would appreciate yourpUliq theee on toth. 
Naval and Air Deputin and appropriate memhen of tb •• td. in partic:ular J-I and J-4 and tb. Talk unit 

c:ommanlhn. 

1. AI alDit.nDer of operatiq. ,be aboYe orpnisation wU1 be c:on.idencl 'uk unib witb tbe fo1l~' tuk wit 

coaaaand-.: 
UlL-Bob Goec:kennum 

LASL-B:~ (~ appolnhDen') 
luclia-D. Ib __ (&eIIIponI7) 

GAG wU1 DOt appear .. a &uk uni' at tbia time. but wU1 iDltelid aatiIfJ ,be tec:hDic:aJ requiNlDlllu of LRL 
and LASL.I1Dder&beoperUioDalcon&lolol&be nppoft ,_ paup ( ..... ). TheM uniu ba •• ..-been tolcl 

(a. m,) to nbadt opera&iODal pi .. aDd Nq""""_ &0 &be &uk loNe J..a (Ted P.....,) lor coordiraatioia. 
. AIlotberNquinmenu(c:cmalruc:UOD,COIIIII&UIIication, .&c:.)wU1benbmiUedto'beeupport tuk,roup (Sam 
• ·BoweIl). After the COII8Oliclation of Nquinmenb. tbat &uk crouP will &ben tak. tbe appropriate action, 

i .•.• put on &0 ,be beadquarten for action, or procure iheJf. 

2. After due c:oaaideration.lt become. dear &bat &be Pf'OII'UII of &be laborMori. may ..- be brok.n down into 
HYen.l c:atqorin which may be t_ted Mparately. U foUow: 

a. AirdERp!: Of tbe 25 Ihou ..- propoeeci. 801M 15 to 20 will be airdiopa. Some of 'b. matrumentation of 
th... .hob .... both LASL aDd LJU.. and one drop lite illUftlc:leDt. It aIIo appean that the equipment 
nquiNd • euch &bat " CUI be pac:kllpd in traUen or ... wbleb then .... y be UMd eitber oa ,bi ... on 
Cbri8t ...... or 011 JobDIton. Until the ... of CbriItmu it approved. we _, prepare to UN tb. oc:.an. 
ThUl, a fin, Nqu.inmen' • lor u.... ·iDlmunentatioD IbiPi. A.....u carrier and two .... plane teaden, 
.uch u ,be Curt .... 1UIPIteCL n.. IMdiq 01 , ...... tbiPi wouIcI be .. follow: 

ClJRDS 
Photo tniler (EOIIG) 
Timin, tr.u.r (IGtkG) 
Two LASL trailen (time interval) 

gu 
• LRL CU ..... ,ic: 'rallen . 
114 Radar (Sandia) 
Alpha (Saadia) 
Trac:kiq (Sandia) 

TbDi~1 (IOIFG) 
Photo JEGtG) 

IS traiJen 

CURDS lJ1IMI 
114 Radar (Sandia) 
Alpha (Sandia) 
TnckinI (Sandia) 
Photo (EGtkC:;) 
Timinc (EGtkG) 

U Cbrittmu • obtained, th_ vall.n will tben be UNd on Iud in tbree poeltiona, and tb. dia,nOltic 
.bi .. CaD be tumed back. U JObnitOD it UNd, one. and poeIibly two. of th •• bip' c:an be nl .... d. If •• 
10 to opea Ha. all are required. Sinc:. ,heM ,bip' .hould be loaded on 'h. W.t Cout, I .u" .. t that the 
latelt !lat. tb •• biPilhould be available. F.bru&rJ 10n tbe W.t Cout. At a maU.r of backup, w •• bould 
plaa So UN ,be .,.....ml)' iDltnuJlllllted C·l. and &be inatftameatation.in &be.drop plan. on all of tb_ 
Ihota &180. I .bOuld make it dear that the altemati •• aII-ect aboYe .... DO' all equallj dllinble. In 
particular, bec:auie of ac:curaq and reliability, the tec:bnic:al fratemlty would rate the c:omparativ. 

clelirabWty 01 tbe HYen.l poeIibililiei about .. foUo .. : 
ChriIt ..... -.ery tood JobnI&oD-mod.rate OpeD M"-poor 

.eE8A&=F I 
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b. There are NYeral diapa.ti, thOU for wbi,b air droppinc it not d .. irable for "ariOUI reUOM. U 

follo_: 

LJj;thhtJd l\ld€E' 

S lJ~S'C, 55~Lb) {3j 

.... ,. IOIIM mra IOIIM 

abOYethob, or if otben appear. Pub ... 2 or a Ip_ wiD do. A feW CC4U ..... OD .... Ihot abipl .... y be 

in oreler. If we ba"e Cbrin .......... lhob would be liNd • tbe ...... point u tbe airdrop 'arret poeition. 
If we do not ha"e amat ...... lbq will be dOIM ill tbe open .. uaiq the tbne -diacnOlti, Ihipl- for 
obNrvation. Some of the diapo.tiCi nqWn IpKe • ..u.w. cmIy OD ahipl the liM of -Liberty Ship'.­

Othen ~u1d be done OD imaller v ..... but ill ., CIIM. ,bey mUit be ... worth,. Ancborin, .,..'ema for 

Chriltmu or .. a anebon for open !IU IIWIl be deIipec!. Uetboda or .. UiDc people on and off in tbe opln .. a 
mUit be determined. l,ulPlt that ,be NaYr tuk poupillllMdiaH17 pt toptberwith BlcN (Sam BoweU) to 
determine bow th ... aimllhall be accompJiIbed. Iomeoftbe -Ihot abip'- nquiNCODIid .... ble c:oaatruc:&ioa-­
collimaton. "acuum pipet. UMlDb17 facUiti_, etc. TIM aupport talk POUP it c:olJec&inr tbe CODIlruction 
nquirementl for tb .... but tbat~ctiOD wiD probably have to be done ill a IhipywIOmewhere. and time· 
mUit be allowed '0 tben pt tbe abipl to the Ihot point. ,...., .... y ha". to·be towed. Since lome or the 
cOMCruc:tioa may be"." tinM-CODIuminc, a .hip or 10 marba"e to be in tbe yard u earlr u January 1. 
A,ain, tbe Navy and .upport talk II'OUpI thould p' lor-tber immediatel,. on bow to accomplilh lhi' 
cOMtruction. 
c. Don SbUiter it ~Ueclinc. and wUl pt to you VftJ quickly, a .. t of ,t.emenb limil., to the above on 
the hi,b-aJtitude atmoapheric .bob. Bow."er, lOme ~mmeDb can be made DOW U fol1o_: 

(1) Aaaumin, we UN Johnaton or that vicinity for tirinc tbe main miMile, Sandia wiD fire iMtnament 
rock,b from Midway, Kauai, and aD)' Wand in the rerion of Chrilcmu to which we have ace ... for other 

p~. Tb ... inlU1&ment rocke" wiD be carrien for detect~ furDilhed by LRL. LASL. and Sandia 
(andpoeaiblyDASA). Tbua,aD)'lIlI'IUIPIIMIIun_aryforuatouaeMidw.yorKauaiforthi.purpoee.hould 
beIin 100ft. Some ,mall CODItruction .... )' be nec_ary, but certaini)' Vip' b), laboratory perlonnel to 
Midw.), and Kauai will be D_ary "e" 100ft. 

(2) Two .hipl whieb .... , be placed. intermediate pOIiliODI u lauacbin, platfonDl for iM&rument 

rockeb ma, be DeceMary. They would ba.e to be more .table than, for iMtance, d_&royen. I .do Dot 
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....... t obt&inina th .. e ahi". now, bee ..... funber lhoUlht on the experimental procram may remove ,thit 

requirement. Bowever, it WCht be wile to kHP thi. poe.ible req .. irement in mind. 

(a) Local timiDC aenu on Johnaton will be fumithed in the normal falbion by EGI£G. BoWever, we mUlt have 

an indication at Midway, Kauai. on the ahi"., and probablY on Maui, that lift oft' hu been aehieved. Thit 

indicator .hould be accurate to a HCond or 80. I a"cp.t that J-3 eet the armed foren communication. 
people to aatiafy thit requirement. ObvioUlly, if it turna out to be poeaible to fire the weapon milaile at 

a prefixed lime, then tbe time acc .. racy requiNillMnt of a"ch a alenal it reduced. 

(4) Even witbo .. t havinc the DOD nquirementa in o .. r handa, 1& it clear,that at leut three inatrumented 

aircraft for obH"ation of the hich-altitude abota are required. Thi. inatrumentation would obae"e photo­

SRphically tbe expandinc mau, take apec:tral meuurement., o~ doud riM, etc. The inatrumentation 

will be inatalled by LRL, LASL, Sandia--and I am aure the DOD will add aome. Two plan .. would be dOH in. 

with the inatrumenk looltinc aImoat verticall,.. One to o_rYe cloud riM would be Nveral hundred mil .. 

aw.,.. The main aim of th .. plana it to pt above pouible doud layen. So it HeInl that KC-135. would be 

ideal. b .. t if th .. cannot be obtained, C-l • ..u.ht clo, and for 80me purpoeu, even C-5u. I am aure the 

DASA will alao put in a' nquiNmeDt for a piau or two to be u tbe conjupte point. 

ID aUlDJD&l')'. the nquiremeDta on ... for apeeial illltrument camen, etc., are in part .. foUo .. : 

l!IDl 
a. Three ~tic ahipa. ltaquiNmeDt IDa,. be MUM depeDdiDc on method of operation. 

c. Tarpta--Radar nOector-c:arrriDc barpa for drop plane to aicht~. DiK .... wilh Sam BoweU and Air 

Tuk Croup. May Deed an LSD or two for placemen'. 

d. Inatrument rocket ahipl. P..J .. requiNment for two. 

Ail: 
a. Drop pl ..... --it • to be aoe.d lbal tbe requinmeDl to be able to take orr 801M clevicu from a remote 

field bee ..... of Mfe", ..... to ...". .......... 
b. B-51.amp .... 
c. PrtMDtly lnatrumen&ed C-11Oa .. backup for aU Urdropa. (Note that th-. plan .. are DOt confirurad to . 
• uiafy requirement on bicb-alti*ude ..... ) 

d. wtrumebted pi ..... (tbne) for lUIh-alutudt abota. 

2!bst 
a. U.S. abot ialand (JarYiI) 

b. Lollc-diatance time aililal (Midwa,. etc.) 

c. Permiaioll to ute Midwa,.. Barkinc Sanda (Kuai) for launcbina of inatrument rocket •. 

4. ObYioualy, 1 have not attempted here to put lOletber the IftOre Dormal movementa aucb .. aample return, 

communications, tranaponuion, etc. Tb .. ·will come to UI throuch the normal channe ... 

.; . 

Ogle. Shuster. Goeckermann. Strabala. Lieutenant Colonel C. R. Peterson of Field 
Command. DASA. Bill Adair of ALOO. and Bob Miller of ALOO discussed other aspects of 
the problem in a smaller meeting during the afternoon of November 30. (Don Shuster 
had by now agreed. aner appreciable arm twisting by Ogle. to be the Assistant to the 
Scientific Deputy.) At that meetinl. Olle presented requirements that haC:l been 
worked out between himself and Starbird, many of which are given in Tables XXXII 
through XXXVI). 

• Bi&R .. 
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TABLE XXXII 
PROPOSED OVERSEAS SHOT PROGRAM 

(Alternate Plan) 

(l) Detonations begin April I, 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 off small island not yet identified 

General Events IJUt Sponsors 

W rt\\ \'L \ c.. \ 
5 lj,S I~' 

l) nc\C~~ 
5S~ Cb)(3) 

'DG~ 6£/111'714/1.3 
) 

Further assignments were made. The AEC <Reeves). through EG&G. would be respon­
sible for close-in, ground-to-groun~ and timing signals. If feasible, the AEC would 
retain a ship-ta-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 'I:esponsible 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 fo{ 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 f~cilities and other support of the launch facility. H&N was 
authorized 'to' 'j,rovide a survey crew and to make·as-built" surveys of critical areas . 

. . 

--SEQAIiT 
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TABLE XXXIV 

~~ 
SHIP AND OTHER SEA REQUIREMENTS 

..J '< Three Diagnostic Ships 
~ ~ U.S.S. Curtis 

I...:. CVE 
; Q..: U.S.S. Albemarle 
C) ~ Fiv ) 

r) \.il 
j~ 
-)11"" 
,~ 
v\.) 

~ ~ ~ocket Ships: 
Target Barges: 
Air-Sea: 

llaS..S... CUTtis 

JJpli."ni~ to find small island; however, could detonate on ship. 
Cor Intermediate Range Stations 

2 Rocket Ships CCVE or Equivalent 
30 
Nose Cone Recovery Capability for High-Altitude Shots 

TABLE XXXV 
TRAILER LOADING OF SHIPS 

~ ll..SaSa Albemarie 

1 Trailer Photo (EG&G) 
I Trailer Timing (EG&G) 
1 Trailer (LASL) 

8 Trailers (LRL) 
1 ·Trailer Radar 584 (SC) 
1 Trailer Alpha. (EG&G) 

1 Trailer Radar 584 (SC) 
1 Trailer Alpha (EG&G) 
1 Trailer Tracking (SC) 

I Trailer (EM) (LASL) 1 Trailer Tracking Mount (SC) 1 Trailer Photo (EG&G)' 
1 Trailer Timing (EG&G) 1 Trailer Photo (EG&G) . 

1 Trailer Timing (EG&G) 

Note: H"N '0. be rupoaaibl. for fumiIbinc power luppl, of MchDic:al procrama aboard ,hip'. 

TABLE XXXVI 
LAND USE REQUIREMENTS FOR HIGH-ALTITUDE. SHOTS 

Maui: 
Kauai: 
Midway: 
Johnston: 

French Frigate: 
Palmyra: 
Christmas: 

Camera shelter-12 cameras; 3 spectrographs; weather. 
20 cameras; documentary photo, rocket firings (50 people). 
4 cameras; documentary photo (10 people). 
Rebuild Hardtack II fa~ilitjes; photostations, launch pad, 4 rocket 
launchers (75-100 technical people and support). 
Photo (5 people). 
Additional rocket sites probable. 
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.) 

~FSn£[ 
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The Acquisition of Christmas Island 

On November 29. 1961. the propo~ed 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; Cokmel Carmel M Shock., AFSWC; Mr. W. E. Jones. A WRE; J. P. Ryan, Holmes & 
Narver; a .. L. Beards, U.K. Minis1ry of Aviation; and William Ogle, LASL. The British 
members had been briefed thoroughly on the ....... "\C.~ 

n' genera or 
quate. but some thinp were 1004. 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 relion of the airfield would be useful for labs and 
offices. if required, although minor rehabilitation, interior painting, and wiring 
checks would be needed. The forwa,rd area was not in lood .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 alonl the southern coast where barges 
might be anchored, and no measurements oC the oce81l currents had been made. The 
channel into the harbor at the Port of London could accommodate LCMs, and probably 
LCUs. but nothing larler, necessitatinl lilhterinl for some material. The island 
could not, at the time, house appreciably more people than were already lhere. The 
main camp. which was desilned for 2,500 to 3,000 people, looked as if it could be 
rehabilitated with only moderate effort, but cooking facilities were questionable. 
The SO-cycle electrical power would be a problem for U.s. equipment. Water was 
clearly not available in sufficient quantities; additional distillation equipment 
would be needed. The roads were adequate, but the British drive on the wrong side of 
the road. There were many .lilht vehicles, but all were British lear. Fuel movement 
would be a problem. There was a 60-bed hospital, but only the operating room was 
maintained. 

Possible assistance from the British was discussed. They commented that they 
could house and support perhaps SO 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 details of their setup, how their equipment' works, etc. The equipment 
they had. such as trucks and )ceps. would be available to us. A mutual arrangement 
would have to be made for replacement or payor whatever. They would operate, or 
help operate, the airfield control tower, and their technical people would be 
interested in making some measurements for us if it were desirable. The British said 
that we should expect very little off -site fallout from airdrops .or balloon shots~ 
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since, during Grapple, they had made fallout observations at Fanning, Malden, 
K wajalein. Fiji. Aitutaki, Canton, Samoa. Penrhyn. Honolulu, and Rarotonga. and 
nothing of note was observed. TypicaUy, 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 feet and the 
other between 2,000 and 3,000 feet. They commented that placing airdrops in a large 
enough hole in the clouds to take satisfactory pictures would hardly ever be a 
problem. 

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 protect 
our own camp and operations center. There .must not be any remaining radioacti~e 
debris that would be a real hazard to the natives after, the tests were done. , As, a 

~ consequence of these rules, tower or surface shots might be very questionable. ,he 
, 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 frqm 
barge shots off the south end of the' island because of the sea currents. but mo,i-

. 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 oCC limits to our testing person~ 

" nel, and commercial arrangements. either with individuals or organizations; should {;e 
~ made with the Gilbertese people. It was further noted that there were accommodatiojs 
" for only two women on the island. The conclusion of Oglets trip .. report is worlh 
... noting: t 

WbU. ChriatmuJalandiiDotdeYeloped ~tbeaHDt UJ"il1tDiwe~k/BWDi.n could be mad. into an eminatly 
latilfacto1'7 mk for atmoepUric kata. Tb. maiD paiDt that .uikIa .... obMn'er immediately iI that there iI 
eo much 'pace, all flu. AlrtieJcII, parkIDc NIIlPI, ale., can be .. larp .. _eau..,.. BUUdi .... need not be 

crowded 'o.-her, lCia'Uic ltMiOUcaD be PI'OPUl7 plaacl. TheN iI DO MriOUI fallout huard. The w •• ther iI 
~. The mk ...... to be ldnI for ballooa Ii_ aDd aircIrope. It ilaIOft difticult f01' barce .hou becau .. 
of dHp ancho ..... , but aperieDce would probably kach ... bow to do eYUl tbiI properly. While there are many 

problellll. it appean thu the DIGIt MrioUI_ tb" ..... ill CODIidIl'iDc a quielr. operation ba.e &0 do with the 
technical fdi,i_. 'and particu1arly'aboM COIlCeI'Md wida alpha. For IoDpr-ranp phuuUDC. 'he main problem 
iI clearly tbat of doclr.iq facilitiel for lup..... 1'b..rore. 110m an operational and kchnical point. of 

view. Chriltmu bland ilto be biPl)o ric I UIIIIDChcI. PoIi~. of COW'H, the &Dpr ma, poiDt elMwhere. 

In preparation Cor a joint U.s./U.K. meeting after the survey trip the AEC 
approved the following Buidelines for the U.s. representatives who would attend: 

a. The U.K. representatives shall be informed that the decision to test or 
not to test in "the atmosphere is in no w.ay, 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 oC information contained in the letter of 
November 29 from Chairman Sea borg to the President. (Ed. note: The NSC 
subcommittee letter giving the proposed program.) 

c. The American representatives can agree that the results of individual 
tests involviDB the use of Christmas Island will be made available to the 
U.K. 

!!C"!T 
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On December 9 in a memo to the Secretary of State, Phil Farley noted that both 
the Prime Minister and Foreign Secretary of England would. have to· be convinced "that 
our proposed tests arc necessary to maintain a free world security and that a .sound 
and consistent public defense of resumption of atmospheric tests can be made 1D the 
U.s. and the U.K." He noted that by sending the reconnaissance party to visit 
Christmas during the week of December 4 and arranging for the review with senior U.K. 
t 

that the 
President had not decided to resume testing, that our tentative test followed 
the criteria given by the President and Prime Minister, that we were· strongly 
interested in the usc 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 see beyond those raised in the Prime Minister's letter of November 
16. 

On December 14 John Foster told Seaborg that, ·We. continue 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 U.s. from January I 
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 IS AEC Commissioner Haworth wrote to McGeorge Bundy, the President'S 
Special Assistant for National Security Affairs: 

To .1IIIUDariae, 'he availabW*" ofChrie' ..... Wand by Janu..,.lt12 for &he cominc..n. of_*- would be hicbl, 
advantilpoue ill thU it would permit ahe conduct of a JnON~, mon caNfuJJ, iDitrumeateci, and opera­
'ioaaJl, eiaapler PfOInID wiah ,NaHr ...urancee of "'aimneDt of ... t objediY •. 

He pointed out that if too risorous restrictions were imposed by the British, for 
example, on our freedom of operations 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 U.s. 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 tcsts 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 usc of Christmas if it should become available to 
the U.S. The agreement stated that the island would be used only in conju'nction with 
a test program of an agreed-upon general nature and purposes. Only airdrops or 
balloon shots would be used. The U.s. 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 U.K. 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 security protection at Christmas Island. The U.s. wo.uld, in accordance with 

8EeAET 
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existing agreements for cooperation (JOWOGs), furnish or otherwis~ make availablt to 
the U.K. detailed information concerning the tests done from Chnstmas Island. The 
U.s would be responsible for handHng loss and damage claims following such tests. 
All· arrangements would be made without prejudice to either nation's claims to sover­
eignty 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 his unhappiness at the 
thought of test resumption, noted with strange iro~y that he should h~ve. spent 
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 Geneva would 
be appropriate for this purpose. He did not indicate whether, in his view, the usc 
of Christmas Island was conditioned on U.S. agreement to a disarmament conference at 
the' Summit or whether his agreement to the resumption of American atmospheric testing 
could come only' if the conference failed. On January 12 Rusk suggested that 
Kennedy's reply should reject any link between the use oC 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 Celt it important to add that the airfield 
and other logistics support Cacilities would be needed Cor test activities away from 
Christmas Island. The AEC wished to suggest that the statement of agreement not 
preclude firing from barges or other types of shots carried out some distance from 
the island. The preferred interpretation would be that only ~irdrops 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 usc until about 
February I at the earliest, asked the Laboratorics iC 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 Cour to five months to prepare it for 
a major operation; since we were planning to usc 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 operate them from that base, but if we didn't 
have Christmas we would have to use Johnston. Therefore, he intended ·to recommend to 
the Secretary of. Defense that 'the U.s. 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 usc it for support of open sea activi­
ties. He commented that if we delayed past A'pril I 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, airfield support in time.-

On February 2, 1962, Bundy told Betts that on February 8 the British would agree 
to our use of Christmas lsla~d. 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 the'y were adamant that preparations not begin at Christmas 

• A. 1dIs-i ..... A Thousand Days."..._. 
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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 fly 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, i.e .• by February 9. On February 8 the 
White House issued a statement that the U.K. had agreed to permit the use of 
Christmas Island by the U.s. for nuclear tests. . 

The final. agreement (with interpretation of certain provisions) for U.S. use 
follows: 

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,I961 

W ;+-h 11E.ld Unci C1\ . 

5 U.S,t. 55c9.(b)Lt) 
!.3(CL)L3) 
tx::JE.. ) kXEllJPTlIJN L 
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'The High-Altitude Carrier 

On November 19, 1961, AFSWC published a report which included a complete outlirie 
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 fusinlsystem, 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 boOIler ia .Tailabl~ from currenl inTen'ori., can accompliah all altilude requirements, requirea only 
lninor modification for .daptation k> 'be pfopoeed .. arheadi, and haa an .labliahed hi,h deane of reliability. 
T .. eniy-three out oU ... niy-fiTe Thor .pace boOIlerIiauached linee Odober 4, IDeO, have been lucc_ful. The 
OTerall .pace boOIter IUCC_ ia " out of 12 launch.. The Thor aIao haa proYiaiolli for in.tallalion of 
asemal eject able Kientific inltrumenbtion pack ..... 

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 overalI cost for the three-shot program (inc:Juding 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 fielded. 

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 fC,Jr 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 Jess 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. Polaris. 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 
slightly 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 missiles had 
failed in the Teak and Orange tests of Hardtack.) 

2. Will a trained team be available to conduct the firings? The Navy would or­
ganize experienced personnel into a cadre Cor a Cull ship missile· team which 
could be ready in early 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 experienced crew. None of the Services proposed to furnish a 
crew which had been functioning recently as a team. but each could pro v ide·:l 
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 ejection 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 ejection pod. 

" . 

-The DOD panicipation ill the hiP-altitude hlg of Operation Dominic. 
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They proposed to position certain items by supplemental rockets. (Of course, 
the Navy' system had not yet been designed, whereas the Air Force had done 
appreciable work on the proposed Thor pods.) 

4. Is any critical engineering and development required for each pro~osal? Here 
there is some notable difference between the boosters. The Polans would re­
quire some modifications and new designs: the nose cone shape would be new; the 
warhead adapter and firing'system for the ship would have, to be designed and 
built; and powered pods were a new requirement. Although Navy studies i~dicated 
no problems in any of these efforts, the schedule necessary to accomphsh two 
shots by June IS left no room to remedy unexpected difficulties. For the 
Redstone, the nose ejection pod and the warhead adapter kit must ~oth ~e built. 
The firing and fusing system used on Hardtack would be used agam, 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 needed by the Redstone is less by considerable degree, and that 
for the Thor still less, although. in the Thor case, it will be centered arou,nd 
the critical firing and fusing elements." (Sandia had already started working 
on the firing and fusing systems.) 

S. 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 beCore 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. a limited systems test incorporating the nose pod and' 
fusing and firing systems changes could be done at Johnston early in April. 

6. Does the system have adequate technical flexibility? Provi4ing the Navy's 
schedule can be met, the Polaris has by Car the most flexible system, which 
allows firing from the ship and co~nting down two missiles simultaneously to T 
minus I 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 4S minutes and only holds for periods up to 3 or 4 hours. 
Further difficulties arise after T minus IS minutes when the batteries must be 
replaced if an extended hold is required. As for other considerations of flexi­
bility, the Redstone is limited to about BOO kilometers' altitude. whereas the 
Polaris and Thor can get well over 1,000 kilometers. All three boosters thus 
meet current requirements, although the possibility oC a test at altitudes' over 
'SOO kilometers would provide an obvious problem. In summary. "The operational 
.flexibility 'of being able to operate Crom any chosen area on certain notice 
gives to the Polaris a definite advantage over ~he other two systems. The 
simultaneous countdown feature and the long T minus I minute holdcapabiJity are 
also great assets. or 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 IS. . However, unforeseen engineering, development. 
or ship conversion delays could retard these dates and it would not be possible 
to advance either 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 IS and 30. providing some time 
cushion. The Redstone would permit the area test cushion. with a certification 
test at Johnston on April 1 and perhaps nuclear tests IS' days thereafter. 

8. Does eacb system aive assurance aaainst catastrophe and personal injury? None 
of tbe three systems sponsors bas 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 tbree systems would appear to be ruled out by a lesser 
chance to give sufficient protection against premature nuclear detonation or 
nuclear contamination," 

Based on bis study. Starbird tben recommended the Thor, assuming tbat a systems 
test at Vandenberg would be successful. His primary reason Cor selecting Thor over 
the Polaris was that it lave 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 migbt 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 Curther requested of the Air Force a 
propelled pod from the nose Cor BlueBill and tbree other pods for each shot. 

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

General Observations 

During the' months of December 1961 and January 1962 the organizations were 
firmed up, detailed operational and experimental plans were made, and procurement of 
equipment, 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 U.s. 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 coordi~ator (or 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-B, and the AEC. It was quickly agreed that a~l construction 
requirements would be sent to the Spain Committee, who ~ould coordlDat~ these ~e­
Quirements check for necessity and' arrange that the requuements be fulfilled. Jim 
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 f~r. ~igh" 
altitude efforts and later with Austin McGuire as alternate. Shuster was ID1t1ally 
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 Stra bala 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, either 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 DO choice but to plan for open sea detonations. The aborted' Operation 
Everready 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 either 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-12) 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-IlO 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 J 00 miles from Oahu. The lOO-mile minimum distance from Oahu was. on occasion, 
somewhat disturbing because the B-57-B's operating radius was only 434 nautical 
miles. meaning that they had very little sampling time, especiaJJy if the; detonation 
were farther on into the danger area. 

For an airdrop, the LASL devices would be dropped Crom 45,600 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 contro] 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 instrument'ti~n drop case con­
taining alpha detectors and appropriate telemetry gear would be released Crom 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. Tne Navy would 
then have the responsibility Cor 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 oC the previous experience in Nevada. 

The ship array would be gently under way at shot time on a heading of 2700
; 

however, that point was still beinl arlued at the end of January. since 2700 put the 
ship abeam oC swells and that could be very uncomfortable. However, the Laborato­
ries wanted the 2700 orientation since the shots would be fired early in the morninl 
and they wanted the optical lear to be looking (westward) into a dark sky to achieve 
m~ximum contrast. 

There were several hazards to worry about. The B-57 maximum ranle has already 
been mentioned. Obviously, sbot time would bave to be cbosen so tbat attendant 
weather conditions would not result in a Callout hazard to Hawaii. either for a 
normal drop or for an accidental detonation on the surCace. Starbird worried some 
about the latter point and suggested a saCety link Crom the bomb that would prevent 
surface detonation, but Ogle estimated that with the present system, the odds of a 
surCace detonation were about .. 1 in 10.000, and the saCety link would degrade the 
reliability of the fusinl system. Such a link was not used. It was estimated. that 
if the ships were )0 to 20 miles away. then even in the case of a surface burst the 
base surge radioactivity would Dot be hazardous. Based on Eniwetok experience, Ogle 
estimated tbat the ships would be saCe from blast .damage iC they were six miles from 
a shot of 100 kiiotoDS yield, 10 miles Crom ) megaton, 15 miles from 3 megatons. or 
20 miles Crom 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 oC Scripps Institute was asked to help. not only with 
that general problem 'ror the airdrops, but Cor any problem that arose in the opera­
tion. 

The Laboratories initially. considered firinl 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 contiDued 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 either had to be anchored in deep water or had to have very heavy and 
deep sea anchors. HAN and the Navy. early in. January, set about trying to obtain 
such anchors. . .... 

The Hornet and the MSTS ships were made available for modification on tbe west 
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coast in mid-January. On January 19 parallel work on engineering design and modifi­
cations began on the Hornet with the intention of putting equipment aboard by 
February 12 ready or not. in ·order to meet a first dry run date of February 28. The 
ships were s~heduled to leave the west coast on March 6, arriving at Pearl Harbor on 
March 12 for any last-minute changes, and leaving on March 22 for practice run,s. . 

Thus, most of the gear for this kind of operation was under construction ~r 10 

hand and being installed on the ships by early February. However, the President 
announced on February 8 that arrangements haCt been made with the British to usc. 
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 Willie Jones was stopped only a very few days after it began. Starbird 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 I readiness date. 

Goeckermann answered for. Livermore on February 12: 

ID the oriciul pla.DDlq for ~ DomiDic. we were iaaneted to maiD tbl capability to IDOYI Mhore a& 

CbriahDU WaDel. TbeNfon, CIUI' plaD for CbriahDU blllDCl wiD cloHl)o NHlDble dae Bonaet iaatall.tioD. Our 
lite arraDpIiaID& .wiD probab17 cOa.in of a CODlroI poiDt trailer park located Mar Able Site. two camera. 

ltatioDl &oca&ecl alolll &be eouth 1boN. IIDCl a rocket l&UllCher pad ill the YiciDity of Able Site, TbU bllic 
&I'rUlpIIIIIlt b .. ,he coacurnDCI of &he __ Mcbaicai apacieI. 

He pointed out that LRL planned to have an advance party of eight arrive at Christmas 
on or about March I, 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. AirUft 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 all~viate 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-13Os would have to be based at 
Christmas. 

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 f~rious! 

Move to Christmas Island 

Starbird immediately leCt Cor 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 aircrart carrier and 
loaded aboard a U.s. Navy ·LSD for shipment to Christmas. Other equipment was 
packaged and shipped via MATS with great cooperation from CINCPAC, PACAF, etc. 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 ha;zards 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. How~ver, communications were bad for some time; in fact, th~y 
were not satisfactory until after April 22. The mess hall and boiler house were JD 

opera tina condition within seven days after work started, .. but the mess hall was never 
satisfactory during the entire operation: the difficulty 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 8.4, began to move in. (A map of Christmas 
Island showing locations of some of the facilities is in Figure 13.) Since the 
'British power was SO-cycle and there was not very much of it. American generators 
were promptly brought in and an. extra power system was established ncar the JOe. 

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 lear 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 a method was developed using lighter-than­
water rope and three anchors. It worked nicely. 

During late February and early 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 orf Christmas Island 
and by the end of March they had arranged Cor placement of the first trial target. 

On March 2 the President announced the U.s. 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. 

Howeve,r, on March 7, at the JTF·I scheduling meeting of the Task units in 
Denver, the test organization was told that in order to give the President the option 
of conducting tests beCore April 23, preparations at Christmas were not to ,be re­
laxed. An appreciable Clurry was thrown into the system when it was stated that the 
President might want' to start tatinl in the atmosphere at any momenL A, quick 
review of the situation led to the conclusion that, ir necessary, we could fire 
within a week. However, it was aBreed that the first dry run of the ground-based 
part of the system (diagnostics, etc.) would be on April I. that there would be dummy 
drops between April 1 and 10, drops or high explosives between April 10 and 20, and 
we would then be ready ror the first live round on April 23. 

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

1. COIDIDunicatioDl: CcmctitioDl appeaI'to beimpl'OYiq, bu~ ma.t fnquenciaconUnue tOPNMIlt unaatiafactory 
reception and traDllftiuion. Local equiPlftlllt deficiencia .hich ba.e been identified bave _D correct.d. 

2. TranaportatioD: Vehicle tnnIponation iI bad. Penoaael .. hida DO. beiD, received are in u bad or .0 .... 

conditioD thall oriciDal Qipmeat .bicb ,"OU". ben. 'Thil hu been a ptycholopcal blow to all' here; 
bow .. c, &helhock iI aboua oyc. A.mall bWI and fi.e pickup aruw have arrived from Hickam. TheM will 

be avaUabIe for cua&omera tolDOl'l"DW. 

s. MaiD Camp: The IlO'Ith.ut, .ut-ceaanl", and ClDUal .... u .... completel, ready for OCCUPUlq. Tb. wat 
ana iI about" percent read, for occuPallq and about 40 ".reent occupied. lLehabilitatioD cODtinu... W • 
.... placm'.i'ht IMD iD aix-maD rooma. PNMDt .ateraupp,,".W noaauppon more than I ,300 IMD. PrevioUi 
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Figure 13. 
Map of Christmas Island showing principal facility. locations. 
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U.K. _timaHI are not PfOYm. out. Five di.tW.tion unin have jut arriv~ on barp. PreHnt population 

ill,2S9. 

4. Site" A- Camp: Conatruction or nO-man camp h .. _n initia~. with lite preparation. 40 percent 
complete. Anny Port Company iI aaiitiRi by erectine a temporary camp nearby. Thi. camp will have Port 
Company kitchen and will permit camp occupancy when trailen arrive. 

5. Port ANa: To date. the followinr Ibi.,. bave been oft'.loaded: Jerome County, Harril County, Monticello. 
Aftkan. tbree barra. Kabildo, and S~homiab County. The Quapaw, witb three barr-, h .. jut arrived in 

harbor with .tm. and tuell. 

6. Airfield conatrucuon: Site preparation iI in proJreII. Material and equipment for airfield rehabilitation 

are due to leave Honolulu on March 1. Field enem"rine iI in pro"... and preliminary drawinp are SO 

percent complete. 

1. Scientific conatruction: Site -A---trailer aite iI paded anel.tabilised anel material apread ready for fane 
cradm.. Trailer .ite 1,000 f .. t from main aite completely paded. Preliminary drawinp and field enei­

n"riDe .... in procre-. Site MM-ecceu road in uad eftIineerinc ira PfOINII. Site D--bunken in and 
ahapecl. Trailer lite iI ,radecI and .tabiUaMion material ba~ in. Site yy --trailer .ite deared, no 

enCineerinr otber than aite .takeout. 

(Ed. Note: No Dumber 9 induded in ........ ) 

10. Fuel Farm: U.S. MariM'. UDitI .... well alone on fuel f&l'llll U plannecl. Two aoo,OOO-plloa unit ..... now 
coinr ia near Boy Scout-Pon area. Two I,OOO-pllOD UDiu are beinr inatalled near U.K. fann at airport. We 
now bave a JPK4 capability. Marin_ workiDr 24 houn a day and are pod ..• 

(Ed. Note: No Dumber 11 induded in IMII .... ) 

12. U.K. relationa continue .. exc:e1Ient. AccoUDtinc IYI'- bave been diac:UIHd with Mr. Pitman; who iI re­
tumin, Londoa with l"ICOIIIIDeDda&iODl for IIiIDpIe arraapIDIIlu. 

IS. Colonel Fackler of '.4 h .. been IDOIt helpful ira ~ way. 

On that same day, the scientific tr.ners arrived. By March IS, 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 Island 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 IS.) 

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. I~ order to obtain further calibrations on ·their long-range seismic 
and electromagnetic detection techniques, AFT AC 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 oC the cloud layers atld 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. 
A Christmas Island airdrop target raft. before 4etonation: the balloon was called a 

kytoon. 
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Figure IS. 
A Christmas Island target raft after detonation. 

line of sisht from the sround at A site. The British were, however, concerned with 
the fallout question and sUlgested to Ogle use of the following rule: 

Height of burst - 270{W)0.4 feet. 

On April S Jane Hall sent Ogle a message about the planned heights of burst stating: 

W ..... coacemedaboutnunon ........ tb .. tbebeich"ofbuntma, becbOMn witbout due reprd ,otheprimaly 
purpoee of lb. , .. t, napsei" to ...... un tbe lolal ,;eld. 

Ogle answered on the 7th, giving the planned height 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 flights from Kirtland 
AFB, and TG 8.4 was able to report tliat 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: 
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Telephon .. in.talled ~o date: 51 in JOC, 56 in Main Camp, ~ in Airport, 2 in Site A. 1 in Site Y. The 10-line 
exchanre will be in operation in A Site by March 25 .... U.S. mattreuel and pWowa diatributed today in Main 
Camp. . .. Dininr faciliti .. have improved in overallemdency and appearance. Midni,ht meall .. well u odd 
houn' aervinp for air crewl and work (rOupa are provided .... Camp Store started in March 19 with limited 
itema. Supplie. expected by ship next Monday and rlady for lale March 29 .... Aver.,e water conlumption h~ 
dropped the lut three da,..; therefore, more water is available at this time. Diltillation units should have 
pilot run at Main Camp Sunday. .' .. Work at the Icientific lita hu pro(l'UHd at a futer rate than other 
project •. Permanent powerawitcboverfornext Monday. Site Able permanent camp faciUti .. now available for 200 

trailen. Continuin, inilial .hakedown. Satisfactory pro ...... at other .it... Tarret ,positionl are bein, 
checked out by Sandia radar.' , .. Air conditionin, not yet installed in weatber central; tberefore, all the 
electronic equipment cannot operate. Plan to complete by March 28. . .. Airfield: Tbis il the ~olt critical 
item at tbe preHnt. ColUltruction equipment dimculti .. bave been encountered. HtkN are airliftin, additional 
equipment to include a motor patrol to mHt taxiway and parkin, requirementl. , .. Have taken 100,000 ,a1lolU1 
aviation CU from tanker to Marine tanka .... Fifteen tarret raft. now moored inner harbor .. ,. Medical: 
Have been informed that a 25th Division medical omcer is available. Have requested that be be .ent here. . .. 
Dr. Lee Aamodt'. preaence bu been moat beneficial .•.. 1 do not yet He a aolu\ion for latrines at airport 

and JOC. Sbaw ia workinc on tbil wi*b BtkN. 

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 (or the first shot; _ tolerances on 
the target position; suggested operational communications, including TV reproduction ~ 
of the Sandia plotting board at the JOC; muster and security-sweep items; etc. ' ~ 

At the last minute several other experiments were added. In late March AFSWC ~ ~ 
obtained permission to use their own B-57-B aircraft to determine the thermal effects \::J ~ 
of low-altitude nuclear detonations on aircraft. In addition, Guthals arranged for ~ ~ <\. 
debris cloud pictures to be taken from the sampling B-57s until 2 hours after detona- ~,~ ~ 
tion. Finally, DASA requested approval to do the eyeburn experiments using- monkeys ~ "-..J II 
and rabbits, which had been for ~ ~ tt 

'1 

the natives on the island occupied an appreciable 
amount of time in late March, tbe 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-S proposal that the danger area include 
Washington and Fanning lslands, 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 bomber~ 
moved to Barbers Point NAS. Practice drops of mock drop vehicles (shapes) were made 
on April ~. 1, and I. J962. and everything operated properly. However. on the 10th' 
the first dry run occurred using ~Il the appropriate electronics, beacons, fusing. 
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etc., (ORM No. I), leading Ogle to comment in his notebook: 

Tbe dry run em tbe lOtb tau,bt us a Jot. The I)".tem for ,eUinr information from A Site to the Air Operation. 
Center (AOC) wu bad, to tbe Joint Operati~ftI Center (JOC) wu impoaible. The bomber and device beacon. 
could not be picked up, part of the telemetenne would not work, the bomber made hit fint run on a ihip, etc:. 
w. aborted the fint live run (9 a.m.) at miDU 11 minute., let him ,0 on the .. cond to minu. 20 HCondl, and 

then aborted and .ent him home. 

On April 13 the second practice run operated properly. The next dry run, 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 
successfu))y 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 oC April 24 Starbird received a message from Betts transmitting 
Presidential authority to belin testinl. 

To summarize the situation at Christmas Island at that point: Bombs were to be 
dropped on a target (sec Filure IS) which was roulhly 10 miles Crom a manned experi­
mental station, the ranle depending upon the expected yield of the bomb. The station 
was instrumented jointly by LRL, LASL, EGItG, and Sandia to perform optical and 
electromagnetic time interval measurements, and to take fireball pictures. Fireball 
pictures were also taken Croma second station. Electromagnetic time interval 
mea,surements were made from several points on the island. The s.me types of measure­
ments were made from the C-UOs 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 .ent to the JOC either by solid wire from A Site or by radio from . 
t~'. RC-I2J control aircraft. The air array positioned itself on the target raft. . 
SaJDplinl aircraft operated out oC Christmas and samples were to be returned directly ''ir 
to-tthe .Main~and by !pecial C-US airlift. The aircraft inventory at Christmas Island '.i 
oJ April 22 IS shown In Table XXXVII; J 
" Other parts of the system which were based in Hawaii consisted of B-52s opera-
ting from Barbers Point and the LASL optical KC-13S operating out of Hickam. The KC­
i 3S had been obtained for high-altitude operations. but also carried out Jong-range 
optical detection experiments on a number of the Christmas Island tests. Lee 
Hollingsworth of Sandia, who had been put, in charlc 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 based at Barbers Point. 

The radiological safety organization set' up under Gordon Ja'cks was based in 
,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 
Christm'as Island, and various members of the Ad Hoc Safety Panel (Orin Stopinski, Yay 
Shelton, etc.) were' always prcsent 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 Pan'el 'was chaired by the Scientific Deputy or. in his absence. his 
designated alternate (in general, either Aamodt or Go'cckermann). The Laboratory Task 
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Unit Commander had final say on behalf of the sponsoring Laboratory. that is. he 
could always stop the shot, but he could not turn it on without agreement from the 
Safety Panel and the Task Force Commander. 

TABLE XXXVII 
AIRCRAFT ON CHRISTMAS ISLAND 

April 22. 1962 

Number llni1 m: Assignment 

WB-50 5 
. B-57B/C J J 

B-57 D 6 
B-57 B 2 
B-57 D I 

5Sth WRS, McClellan AFB, California 
12J 1 th Test Sq.; Kirtland AFB. New Mexico 
1211 th Test Sq., Kirtland AFB. New Mexico 
Aeronautical Systems Division (USAF). Wright-Patterson AFB, Ohio 

RC-121 2 
Hughes Aircraft . 
52nd Airborne Early Warning" Control Wing. McClellan AFB. California 

. C-130 2 
P2V )4 
C-S4 2 
SC-54 2 
H-21 6 
C-I18 I 
L-J9 J 

Stewart AFB, Tennessee 
Navy 
·APCS 
Air Rescue Service 
Stead AFB, Nevada 
General Starbird 
General Starbird 

NOTE: B-1I21 and C-1351 (lampler N'urn) -' NASBP. 

d Iroup. 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 experilliental array planned. 

unhappiness about the number of shots 
was an attempt to combine the Live 

-

iments with the LASL shot. LASL also introduced into ~ 
the experiment some vulnerability measurements. However, the basic experimental ~ ~ 
arrangement would consist of a multiplicity of long pipes fanning out in all direc- ...-.... __ 
tions from the device. each pipe fitted with appropriate neutron detection systems on o;;.L C ~ 

. the· end (Phonex). LASL also. planned to make close-in electromagnetic effects~ ''3 ~ 
measurements on this shot. . ~ ~ ~ 

On November 30 LASL asked the Task Force and the AEC to begin looking for an,:::).~ ~ 
island. and suggested Jarvis as a first try. Colonel McMillan of the DMA test office":\j ~ ( 
met with representatives of the State and Interior Departments on December 11 to ~ ~. 
discuss the possible use of Jarvis. Baker, or Howland. Since the islands belonged to..c ~ 

. ,.... Vj , 
:=f - V &i8AU -_:::J_ 
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the U.s. 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 usc of Baker, if possible. rather 
than Jarvis because of Interior Department information that there were abo.ut a 
miliion birds inhabiting Jarvis Island. On the other hand, Ogle and Starbird pre­
ferred Jarvis because it was closer to Christmas an~ 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 the island, 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 1st of April, spend the next six weeks preparing scientific 
stations, evacuate the island on May 14, and fire on the 15th. Thus, HclN would have 
to deploy to the island, ·build a camp, and let heavy equipment there by April I. only 
three months hence. A 10-ton crane, bulldozers, and other vehicles would be neces­
sary, and somewhat more than SO 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 Iround 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 if 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 waidnl, any maps available, overhead photo­

.graphy. ~tc., be· obtained. JTF·8 promptly asked CINCPAC to arranle for overhead 
phcaography 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 Seabor, that Jarvis would be acceptable 
as a site. Althoulh a larle number of birds would be destroyed, there was no danler 

. of 'extinctiDn .. efr.. arl~ird species. t1dall concluded that the military necessities for 
the shots overrode the substantial wildiife losses. 

The late January survey' of Jarvis and Baker showed that appreciable blasting 
would be necessary to clear a boat channel into Jarvis, that the seas were very 
rough. anp that nothing larger than an LCU would be feasible for putting equipment on 
la·rvis. jaker would take about .the same"':·-cffort. but the World War II airstrip could 
be made 4perational in about a week by ten men with some equipment. It was estim~ted 
that the number of "birds on B~er was about one-tenth the number on Jarvis. By the .... 
end of January Starbird had indicated his unhappiness at using Jarvis. because of 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 feasible Baker might ~e a better choice than Jarvis. assuming we did not get 
authority to use Christmas Island. Since sovereignty over Canton was also contested 
bet'Veen the Americans and the British, Farley thoulht it would be just about as 
difficult to arrarile use of that island as it would be to usc Christmas. By the end 
of January a complete experimental plan' had been transmitted to those involved, the 

SEe .. !, 

" . 



BEe,,!" 
PACIFIC 383 

logistics req~irements were known, H&N was designing the construction required, and 
LASL was building the detector systems and other equipment needed for w.hichever 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 Island 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 Be," .,&ted 'bat tbe Lot AlUDOl Scientific Laboratory bad recently .ubmiUed a propoeal for a 1,000-
to 2,CIOO-kllometer umoepberic tMt to replaCe a test previoUily propoMd for Baker bland. The Chairman laid 

that hew .. in accOrd with LASL'erecommendation, althoup he would like the Depanment ofDefenae to concur in 
it. Tbe Commillion apprcwed, after coordination with tbe DOD, plannin, for the 1,000- to 2,000-kilome~er 

~ 
The Navy had already gone ahead on procurement of the ship Monticello for ~ '-.J 

support of the Baker Island ,operation, and the Air Force had indicated a need for 43 ~ ~ 
officers and 90 airmen at Canton in support of that effort. All of this was canceled ~ '-' 
on February 8, 1962. :..:s ~ 

~~ 
~'-> 

V, 

~~ 
had been formed. Thus, two changes had to be made by the Navy. One was to put .~\.r: 
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 underDASA, who were, in princi· 
pic, 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 under 
JTF-8 it would not be under Field Command. DASA, but would be directly under JTF-S. 
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, 1961, 
the Navy outlined the objectives of the experiment as follows: 
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On that same day DASA released funds to the organizations 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 planninl and coordinating the Swordfish test. 

Since the operation would need facilities of the same type used for other 
. portions of Dominic, the Task Force HeadquarteR initially planned that Swordfish be 

done ncar Christmas Island, somewhere in the danler 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 earlier Eniwetok/Bikini operations, wrote to the AEC expressing his concero 
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 result that ·virtually no marine. life of economic 
importance would be affected in the Wigwam area, and these conclus'ions were borne out 
by the observed distributio'n 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, one ,of the most fertile areas in the ocean and is extensively 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 Christmas area in order to 
utilize resources that would be there for other purposes. With ,respect to moving the 
event, he said: 

It would requin lubatantial added _u~ to conduct thit experiment in the alternate Wipam ana. We Ihall 
immediately iny_ti,al. what it needed in tm. nprd. In addition, it it probable that ute of the altemate 

ana wo~ld require the declaration of a danpr ana nO,t now contemplated, althou,h no luch dancer area wat 

declared for the Wipam evant in 1055. -

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 briefing on 
March 28, outlining the whole program. Starbird noted that while he was aware th~t 
the Wigwam area was known as a wfish desert: he had planned to conduct the shot 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 be 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 Revelle, 
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 100 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 cleven 
da ys 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 area should be some 70 by 100 miles: but 
also Doting that the absence of commercial fishing vessels with only a small amount 
of merchant shipping in the Wigwam area supported his r:ecommendation against 
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establishing a danger zone. Gerry John.son concurred for ~he MLC. The Commission 
agreed it would not be desirable to establish an additional danger area at· the Wigwam 
site. 

Thus, by mid-April the Navy laboratories (NOL, NEL, NR,DL, 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 Petrie 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 Diego and was preparing to 
rehearse. 

The Polaris System Test 

After PresideDt Kennedy's March 2 announcement on test resumption ~he leS 
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
pria te 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 appreciable flurry 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 S, 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 danler area. Furthermore, it would be better 
to have the shot before Tiler Fish (the first Thor launch from Johnston Island), 
which was scheduled for May I, but the Ethan Allen could not get to the Pacific that 
soon. Therefore f 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 severa) operational advantages, among which were that th'e 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 $0 into the details. Therefore, it seemed wiser to launch the missile 
from a point Where its ra~le 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 east, arc; 1I: I ~ 
Christmas Island, with t to the northeast of Christmas. To:i '" ~ 
preclude serious eyebu the burst point was to be far enough..::::: - " 
from Washington and Fa islands that people on those islands.-C q ~ 
could not see it. It is interesting, in retrospect, that we were willing to launch!:' 0 .J 
from a point outside the danger area. but apparently th: point did not. arise then. . ':( U)A 

, . The Navy was anxious to specify the burst POIDt and the Yleld of the deVice .-J 
since, after all, the point of a systems test is to prov~ that everything. ?perates 
correctly. The initial plan did include, a plan to determIDe the burst position and 
yield by using two submarines near the burst area equipped with cameras and bhang­
meters operating through a periscope. In addi!ion •. a plan was ~ade to u~e the, 
airborne diagnostic equipment devoted to the Chnstmas Isl~nd operation. Thu~, ~n 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 sea 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 ncar 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, eight weeks after preparation for 1he 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, 
J 962. to reinstate' the prev.iously proposed test of an Atlas missile system. The shot 
would be fired from Vandenberg AFB in California to a target inea 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~ 
and for range safety ncar 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 la'botatories 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; tells the 
President that they can do it in zero time because. after. all, it i~ an operational 
system; and then when a,pproval comes, they need help. The point of a systems test 
is, of course, to see whether the system will work. including the. final explosion, 
,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 mHitary.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 usc 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. 

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 areas 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 FO,rce to realize the desirability of a warhead S ~ 
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 ")£' ~ ~ 
Force Ballistic Systems Division (BSD) continued to Cuss with the problem. By mid.~ -......J t:" 
April the concept was to use the Johnston Island danger. area for the target zone,. -.~ ~ 
and AEC approval was being discussed.' :..,:) I!') ~ 

The principal concerns were safety related .. ~n order to reduce the probabmty _ U) ~ 
of an inadvertent nuclear detonation to about 10· • the Air Force could incorporate..::::t '-.J 
an additional prearming system into the warhead.' was the":::- - \' 
possibility of spreading some of the Mark around-= l,? W 
Vandenberg AFB if the missile were to go a y stages of".~ .~ . .:; 
powered flight. On April 19 the Commission decided that they would wait for a.-> '\J)~ 
recommendation by the Secretary of Defense before approving the test. 

The Johnston Island Buildup 

. The de~ision to use )ohnston 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 starred, 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 Jeft Hawaii for Johnston on December 13 and spent the 14th making a qui~k 
survey and preliminary layout. In a few days .the party had grown and a specIal 
airlift was arranled. 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 prob.lems. The 
power system was in poor shape, as were the barracks; water supply was madequate; 
etc. Nevertheless, the party quickly laid out the beginnings of an island facility. 
including tentative positions Cor hospital facilities and headquarters of the various 
·orlanizations. 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 lCS of all the forces required, including ships, aircraft. etc. Better 
estimates were made in a December 11 meeting in Washington: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

J. 

k. 

Three LSDs in the forward area by May I to serve as launching platforms 
f.or instrumented sounding rockets and as instrument· receiving ships. 

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 surveillance patrol and act 
as instrument receiving platforms. 

Four LSTs/ships in January and February to provide traJlsport between 
Pearl Harbor and Johnston Island for the buildup-support role of 
lohnstonlsland. 

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

Approximately five C-13S aircraft for optical and photographic measure­
ments. 

RC-12J aircraft by March J for use as airborne control aircraft. 

An additional C-130 for high-altitude diagnostics measurements. 

Two U2s by May IS for very high-altitude weather photography. 

Ten WB-SOs for weather reconnaissance. 
•• . ••• 1 "'. , 

A VC-121 by February IS as a transport aircraft for the ·Commander and 
distingujshe~ personnel. " 

Three C-S4s 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 ID 
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designing the rehabilitation necessary there. Other moves started in that same week; 
design for rehabilitation of the barracks on Johnston Island; modification of the 
MA TS freight terminal to take care of the increased load; modifications of both 
Hickam and Barbers Point to accommodate the increased activity; moves toward getting ~ ... 
Douglas started on a program of inspection. checkout. and packag,ing of the Th,or and... ~ 
working with H&N for the design of the necessary construction work on the Thor pad; V." I 
steps to authorize the proposed test firing of the Thor at Vandenberg; appointment Of~ \.j ( 
a military commander to push the Thor effort; authorization for H&N to move onto_', ~ 
Johnston Island on January 3; and transport of supplies to Johnston Island 'by _J ~\ ( 
December 26 so H&N -would ha've necessary material to begin work. , ") ( 

Security classification raised its u~head. The contractor personnel to be ~ . 
moved onto Johnston Island had to have security clearance. A cover ......... ~ 
story had to be prepared to hide the increased &N activity. both in Hawaii and ~ "l 1\ 
Johnston Island. and a plan was prepared for dealing with the Hawaiian authorities in-':" -:. \: 

f k 
..,.)-..J ..... 
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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-13Ss) 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 setde 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 
meetings ncar the end of the year the following arrangements were formalized: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

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 
electronic problems related to firing. fusing. safety, etc. 

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

Douglas would ,immediately bel in work to define Thor trajectories. 
including the effects of winds on the accuracy of warhead positioning. 

The Task Force would arrange for range tracking. 

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

DASA would review their need for nose pods. 

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

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 weapons effects. 
program for the DOD portions of th,e 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 included the two shots, 
Starfish and Bluegill. 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 electromagnetic effects on 
various radar and communication systems; radio transmitters to be carried on small 
rockets to the appropriate place with respect to the fireball Cor ground observation 
of transmission; spectrometers and various flux rate meters and particle collectors 
on small rockets; resonance scstterina measurements; 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 Ke-nS; 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 arid heat· using 
impulse and ablation gauges, calorimeters, accelerometers, etc.; x-ray flux and spec­
trum measurements 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 Tocket, 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 Cor signaling its location. 

During 'the last week of the year the first increment of Holmes &. Narver 
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construction personnel arrived on Johnston Island and the 'first shipment of 1.00P 
tons of construction equipment and supplies departed Pearl Harbor by barge en route 
to Johnston Island. During the first week of January Brigadier General Eugene A. 
Salet. U.S. Army, arrived in Washington for briefings before ass~ming his duties as 
Commander of Johnston Island. 

By the second week of January 1962 arrangements .had been made for Sandia to use 
the Barking Sands facility on Kauai for their small rocket program; negotiations ~ere "":"\' ~ 
essentially complete for transferring control of Johnston Island to JTF-8; and FIeld "1 . J 
Command DASA was prepared to send a group of people on a tour of the Pacific to ~ ~ 
arrange sites for the appropriate instrumentation. Some of the sites selected jn r\ ~ ~ 
addition to Johnston Island and Christmas Island were Oahu, Maui, Kauai, Hawaii., ~ \j ~ 
French Frigate Shoals, Midway, Wake, Okinawa, K wajalein, Palmyra, Canton, Fiji, ~ ~ 
Samoa, Tongatapu, Rarotonga, Adak, Fairbanks. and Palo Alto. ~ ~ ~ 

Other. important parts of the system had also been defined. Dan Rex had recom- '-...)~"') ~ 
mended islands to be used for weather observations and necessary use agreements were ""'-.. \() I ~ 
underway. The safety system was started. At Ogle's suggestion Starbird selected,~ ~ 
Gordon Jacks to be responsible for the rad-safe organization. \Iv ~ 

. A most important meeting ~oo~ place on January 9 among the AEC ~ v) 1 
Field Command DASA d whiCh It ~ ~ 'C 

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

On that same day, at Gene{al 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 establishinent 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 8.1.5 
(Space Systems Division). and 8.1.6 (EG&O). 

One of the persistent troubles started about this time. The McMillan Committee 
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 aerodynamics 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 injtial 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 essen- . 
tially the same trajectory. Unfo-:t~n,~ely. fOf safety reasons, that trajectory was 
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not acceptable for l~unch from Vandenberg. Consequently, in ~id-January the decision 
was made to nrc the certification shot from Johnston Island Itself on or about May 
I, essentially as soon as the pad and the firing system could be ready. ~t the same 
time the Pacific Missile Range agreed to provide the range safety servIce for the 
John'ston Island operations, using a range safety ship anchored in the Johnston 
Island lagoon. The fallout prediction unit was also established at this time as a 
{esult of a request by Starbird to John Foster of Liveqnore 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 Force, 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 early part of 
January. That effort consisted of several parts. First were those measurements to be 
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-basld 
instrumentation. 

LASL began to define an extensive photography program with the help of EG&G. 
That photography would be done Crom a major station on Johnston Island. from Mt. 
Haleakala on Maui, and from a C-llS 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 Jong 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 field. By the later 
part of the planning. period. these efforts had resulted in. sufficiently detailed 
predictions that they were essential to the AEC experhnenters. and they were also of 
great assistance to Department of Defense ef.forts. 

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 Journeymen 

. rockets for: firing from Point Arguello. This was eventually accomplished by a letter 
from a hiJh 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 lSOO rockets. Sandia would provide the Astrobees for 
Urraca. 

Samuel and Wignall had a diffieult time with the Air Force in obtaining the 
proper number of C-llS 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 early January- Westervelt concluded that 
it would not have the proper characteristics and therefore requested a C-l3S. (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-13S. AFSWC got the possible users together in mid-January and con­
cluded that LASL did have a valid requirement for the C-l3S. 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-J35 for LASL.but when the plane was delivered it turned out to be a -
vintage 1955 aircraCt (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 install8-
tion of LASL instrumentation. making it unclear whether participation in the certi­
fication shot of May I could be achieved 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, aCter 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 Clight safety be compromised, and- that they 
expected to have the plane ready at the desired time. This action satisfied CJTF-8; 
and LASL calmed down a bit. By March 7. with hard work, the ~ircraft seemed to be 
approximately on schedule and LASL could even oCfer AFT AC space in 553136 Cor certain 

- of their gear. On March J4 Hoerlin thousht the plane would be at Kirtland by March 
3 J and would be able to conduct Cour- check-out Cliahts and leave for overseas on 
April 19 or 20. However. two days later. information seemed to imply an almost 20-
day delay. which would mean missing the certification, and Hoerlin so notiCied 
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 a 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 foor the rehearsal 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 Aerospace Research. Throughout February 1962 JTF-8. TG 8.4 •. 
TU 8.1.3 and SAC modifications to those aircraft. . 
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ve coopera 
their projects ·piggybacked" on the WET programs. TU 8.4.1, in February, was eom­
manded by Lieutenant Colonel D. B. Herbert, with alternates Major K. Mendenhal! an~ 
Major J. R. Adams. They informed the Task Force they would conduct some 12 s~lentl­
fie projects using 30 stations established in Hawaii, Palmyra, Johnston, MIdway, 
Maui. Kauai, Fanning, Kwajalein, Wake, Tutuila. Okinawa, Guam, and Penrhyn. ~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 seismic signals from the high-altitude 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 o.pti­
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 R Vs 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 BluegiH 
were defined as identical in total weight. external configuration. and center of 
gravity. Each set would have a total weight (3 pods) of 1,200 pounds. The pods 
would be positioned at different distances Crom the bqrst. ranging from 2,500 feet up 
to 14 kilometers. However. the AEC aim was to get Urraca as high as possible. When 
Douglas finished calculations of the initial trajectories in early February the 
highest possible altitude turned out to be ),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 Ae,onautical 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 S reentry vehicle). It was clear at tha.t 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 all three 
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positions taken by the RVs. As a result it was concluded that Douglas, in making the 
ilJ,'elntl structural modifications to the Thor nece~ry to carry the p!>ds, 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 1/2 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 
IS, Bluegill on June I, and Starfish on June IS, 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 
R Vs 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 June IS firing. The conclusion was 
reached to continue with both RVs and pods and try to decide what to rty two weeks 
before the shot date, or about June 1. . 

The AEC Laboratories initially did not object to the May IS 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 
Defense. 

In early March Starbird began to be nervous about aU 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 photographil: 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 IS was a particularly bad time for 
Urraca since there would be a "full moon within 5 to 20 degrees of its burst location. 
as seen 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. LASLalso 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 
.nASA, and. jn earJy April, requested that the schedule be changed to have BluegiJJ on 
June I. Starfish on June IS, and Urraca on July 1. Starbird checked the point with 
his deputies and accepted the proposed change. 

In the early 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 devi~e outputs and appreciably change the phenomena. These 
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effects would be especially serious on the higher-altitude shots Starfish and 
which would not engulf large masses of air in part of tl)eir 

went by Ogle asked several people to help him on the 
multitudinous detailed safety problems that had come up day by day. One at a time, 
the various people were asked to help in given fields 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 mQve around the Pacific for different efforts. Their work would have been easier 
had they been recognized formaUy. 

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 resuit, in mid-February. Rod Ray, with Starbird's 
concurrence, set up the Fishbowl Safety Committee to review the fusing, 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, t~e conclusio~ was that the devices would not go critical. 

As mentioned elsewhere, 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 Lieute­
nant Commander P. Kwart as his Project Officer for Range Safety of the Thor launches 
from Johnston Island. A Range Safety OCficer 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 
enough after one shot to prepare for the next shot on the required schedule. 

On March IS Starbird informed TO 804 that they had the EOD (Emergency Ordnance 
DisposaJ) responsibilities for the whole Task Force,and that they should establish 
appropr'iate capabilities at Barbers Point, Christmas Island, and Johnston Island 
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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 J>e 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 presentc;cf 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 Hoerlin 
commented on thc Starfish assessment: 

A rather Ibaky exUapolatiOD or Ham'l dMa indica_ 'hat for lmall imare Ii .... bum 'hnabold it near one 
calorie per aquan ceD'imeHr. Coaaequ.tly. UN of dark 'I .... in danpr ana mutt be NCommended. The 
Hawaiian Jalanda appear .ale. However. tbe more COIIJpehJI& opinion or medical bioiOlicailcientiab is lolicited. 
..• After 100 microMc:ODcla. ,he brilbm ... of debril thope ciruticall, and ib contribution can be ne,lected in 

view ~r the IOIMwhat pIleroua in'qrationl of ..... , dOM • 
. ..J .c r­... '.J ... 
~ ~ ~ D~bates on ~hisproblcm. which con.tinued almost throughout the whole o,?crat!on, 
.J lJ')~. determIned the sIze of the danger area In some cases. The hazard to people 1D hlgh-
_ t() flying aircraft was such that for some shots the danger area at aircraft altitude 
~ . ~ _x n cd beyond the Hawaiian Islands. At the end oC March Ogle concluded that the 
;: 'V.... shot at. 11,000 feet (Frigate Bird) should be conducted so that no uncontrolled 
~ ~ v.l observers were within )sO statute miles. For Bluegill. some 470 nautical miles would 
~ ...J ~ be the required stand-oCf distance. Starfish and Urraca appeared to be safe for 
-.J \[) "-:} viewing from Hawaii, but between Hawaii and Johnston people on· the water should be 

required to wear dark glasses. 
On Johnston Island itself, assessment of potential hazards lcd to the conclusion 

that in order to protect people from rocket misfiring no one should be closer than 
2,500 feet Crom the Thor launcher. and those people either had to be in uncierground 
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. 

Arrangcments by the State· Department, JTF .. S, 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 s special weekly flight from Hickam 
to Palmyra, Canton. Viti Levu, Tongstapu. TutuUa, Rarotonga. Tongareva, and back to 
Hickam. Another weekly flight 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 the.y 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 tic 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 requcs~~d that DO more projects be added . . 
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On April 6 Joe Sanders replaced Reeves as Commander of Task Group 8.S. Re­
quirements continued to be added. In mj~-Fe~ruary .• becaus~. ~f, the. problems ex­
perienced on Hardtack in maintai~ing commun,lcatlons with Hawall ImmedIately after the 
shot the Task Force requested that several aircraft (preferably B-47s) be made 
avaiiable for direct line-of-sigbt radio relay between Johnston and Hawaii in the 
event of hilh-Crequency blackout. On March 8 the need for still another aircraft 
was noted to help calibrate the Cubic Corporation's trackini 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 actinl Scientific Deputy on Johnston Island, was asked to compile a 
complete -go-no-go· list Cor each experiment connected with the high-altitude shots, 
based on inputs from each Task Unit, and have it ready no later than April 5.' The 
list was not quite ready then, 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 tbey could route aircraft around the danger areas, given two days notice, 
but they would prefer more. The uncertainty of the weather made a longer notice 
somewhat questionable. It was agreed that a four-day notice would be given to FAA 
along witb a similar warning to the Hawaiian officials. Other points came up in this 
same meeting; in particular the question of U.s. citizens attempting to interfere 

.with 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 U.S. 
and non-U.s. VIP observers to Christmas and Johnston Islands. Starbird felt that -It 
would be entirely wrong to have non-U.S~ penonnel 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, U.s. 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 Cor Dominic, including just 
, the listing for the projects with a, brier 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. 

The Resumption of Testing 

On April S, 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 inajor 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 S, were performing rehearsals of the ASROC' systems test, and were 
still arguing about the Atlas systems test. ' 
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The Christmas Island Operation 

worked extremely hard on the first 12 
shots and complained bitterly when things slowed down in late May because of a lack 
of devices to Cire. The people on the island concerned solely with Christmas Island 
operations nevertheless were pleased and, toward the middle of. the. operation, com­
paratively relaxed. Howev~r. the senior Task Force starr who also had to worry about 
four other operations were rather harried. . 

Several lessons were learned, and the· Cirst one came very hard. Ogle and Aamodt 
agreed to Cire the Cint shot in a cloud and, consequently. lost the Cireball data. 
That taught us to be more careCul, and a judlment system to observe the clouds and 
determine when a hole was coming by was quickly set up using a crew oC several people 
at the forward A Site and usinl data Crom the B-SO weather airplane flying upwind. A 
detonation in clouds did not happen again. ·but aCter about three weeks of firing, 
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ments from the C-130s were not worth the Cilm they were printed 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 Cor the problems began to be clear. Thus, by the end of the Christmas 
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operation. the C-130s were turning into moderately useful too~s and the technical 
orlanization knew what to do to make them better. 

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. The B-52 planes 
would depart from Barbers Point on Oahu. fly to. but not over, Christmas Island and 
proceed south of the island into Ii 16-minute racetrack pattern. The aircraft would 
then proceed on four test runs to ensure that its course remained within a 6-degree 
cone of the intended area oC 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 oC 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 close 
to the detonation as was saCe Crom the point oC view of blast and thermal radiation. 
Parsons noted that each test would have three primary means oC control. anyone of 
which could abort the mission. The first control required that the bombing aircraft 
remain within a 6-clelree cone on its final racetrack run, as determined by its own 
radar. The second means of control was at the Air Operations Center (AOC) located on 
Christmas Island, which also monitored the path of the plane to ensure that it 
remained within its proper run (by this, Parsons meant the information supplied from 
the C-J21 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 haltinl 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 vcry early when the 'bomber. on one of its early orbits, lined up on A 

\ Site instead of the tarlet. There was a Ireat amount of screaming from the people in 
A, Site and things were straightened out quickly, but from then on the Sandia radar 

('i 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 themselves 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 
serious burns. On some shots the temperature inside the sheet got fairly high. but 
no one was hurt Cram this eCrectin the entire operation. Furthermore, there was no 
serious damage to equipment at A Site Crom blast. although on a few shots the some­
what more flimsy structures at the JOC werc 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 bea little frightened. Early in Maya v 
number of the native wives had approached' the District Commissioner, expressing a ':..11 3 "i 
desire to be evacuatcd with their families to Fanning Island. AVM McKinley and thc w V 
Commissioner met with the groups and explained that there was no cause for alarm. ~ :::-r<, ~ 
Some of thc natives could not exactly define their difficulties. Some were basically:) L'" ~ 
afraid and others indicated that tdown . . ... ') h: 

th heir ch" ~ 

the LSD Cabildo. eith-cr the night before. if the shot -S t/') E 
was to be vcry early in' the morning. or early in the morning if the shot was to be ::;: -:5 > 
later in the morning. Aboard ship they were shown a movie and given tca and bread, Q ':J ~ 
and they were returned to the island after the shot. In gcneral, about onc'-half of ,-J ~ 

~iQAIiT 
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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 U.s. provide sealift for all the natives to Tarawa, but this never 
became necessary. 

There also was a bit of a p'roblem l"n'nl"f~T'n 
d' their work. 

Starbird had 
tive male workers 53.60 per month dislocation allowance 

for the full three-month period of the Dominic series. Betts agreed, that this could 
be paid out of AEC test funds. 

The shots were occasionally delayed for weather, which. in the initial part of 
the operation, led to a great number of tired people. Fortunately for TG 8.4, there 
were backup crews for the B-52s. An example was Arkansas. On April 30 Ogle re­
ported: 

w • .". tried Ark ..... (LJU.) hrice DOW. Clouda pmaMei lbo' IIIOrDiDc of 2 •. Tbia momiq, tbe 10,000- to 
20,000-100& wiDdI .... , GWI' tbe iIIJaDcI. The CUIIUIlua do OCt*ioaaUr rucb to tIW altitude (i •••• 12.000 to 

11.000 f..a) and ... nlD miIb' be expected from ,heal. The pNdictlaD ofnmou' M London (CbriahDM) ... 

wu:enaiD, miIb' be MYenlI'CMIII ...... nu. iI too ....., ill the opIN&ioa to do thM. W. will "" apiD 

tolDOl'l'OW • 

In the earlier operations at Eniwetok there had been a sreat deal of difficulty 
with. visitinl VIPs. The problem was that these were all moderatelY high-level 
people, such as the Secretary oC DeCense, 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 oC the working people. Therefore. in those early operations the 
working people, usually rather high level in the orsanization. were moved out of 
their beds Cor the duration of the visit and were senerally pretty bitter about it. 
Their view was that the visitors had nothina to do there particularly, were usually 
on some sort of a boondossle, and were interferina with the work when such a move was 
required. (Of course, t_e visitors never requested this. but the Task Force hosts 
felt it necessary.) Because ·oC this perennial problem. a new plush barracks had been 
built on Eniwetok Cor Hardtack just Cor visitors. This turned out to be a very 
satisfactory system.' The visitors were happy and the staCr was happy. Therefore, 
when. we became aware early in 1962 that we were loina to asain be host to a sreat 
number of visitors. Ogle recounted this experience to Starbird and Starbird ordered a 
supply of house trailers (nicely built) Cor the visitors. The house trailers arrived 
in time and were set up and asain the visitors and stafC were bappy. 

Visitors would not have been happy. however,. had they been required to eat in 
the mess hall. The problem oC making pleasant eatinl surroundings at the Main Camp 
was never reaUy solved. althoush it did let 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, tbe Navy had arranged for a very pleasant officers' mess 
which turned out to be very useful in hosting hish-Ievel visitors. 

As noted earlier, the British made diagnostic measurements on OUf Christmas 
Island shots with our asreement. The Russians also made measurements with no forma) 

. asrcement. During most, o( the opetalA?8 ~ hilhty instrumented Russian ship stayed 
just outside the danler area •• watchins our shots. They would occasionalJy go ·to the 
Johnston area for tbose detonationl. Tbe 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 a number oC the small island sites in the South Pacific, Starbird bad a 
stopover in Fiji. While sitting in a 'small restaurant, he and his party observed 

• SEeFlEl'· 



8&OAET 
..... -.. PACIFIC 403 

that the Russian ship Captain and his party were sitting at' an adjacent. table. 
Starbird did not want to chance an international incident, and therefore, dId ~ot 
have a discussion with the, Captain. Luedecke, in discussing the problem of Russ1an 
presence at the tests with Gerry Johnson. said: 

'.--" 

A IDHtiqof an ad hoc poupop MCurityOru.s .... tinc w .. b.ld on March SO, and the naulb have been reported 
tQ ,.ou. In .u~, diacuulofl indicMed tbat yel')' liUI. could be done at tbia date except to initiate certain 
continrency pl~C alone militarylina in c ... tbe U.S.S.R. taka overt atepa to iDtedere with tbe Dominic 
aeria. h w .. alto acned tbat counterint.w,.nce planDiDi action abould be initiated for future Hria 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 the 
idea that out of that mass of CUm would come a good, documentation of the operation. 
In actual fact most people are not good photographers. at least not with, the equip­
ment as 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 
early 1962 that we allow Tasle Force members on Christmas Island to usc their own 
cameras to talee pictures of anythinl they lileed, just askinl 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 thinls. and, in this case, a' picture of a 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 pbobia 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 aU nonautho­
rized cameras. film. and prints. Along with other directives to the members of JTG 
8.4, Samuel stated: 

When the initial poliq on cameru GO CIuiItmu JalaacS ... eltablilhed, it w .. clone ao under the then exiltinc ' 
.criteri. of wbat conatituted claaaifiecl and IUlCluaUied pbotosrap1t7. 'l"lMH defiDitioDi bave not chan,ed. 
Howeyer, the HDiitiYity oftbe Chriatmu operatiOD had DOt been anticipaMd. Unfortunately, becauH of a f_ of 
our people wbo, for wbatever NUOD, will take into their OWD baade _UM of tbia kiDd,lt h .. been n-.,y to 

innict on moat of UI CODIiderable ~enieDCe to .. ,. tbe Ie .. t. UnfortuDatel,., we an foteecl to tak.' ~itiye 
.'ep. to pncJude the weaker ~q UI fromauccumbiq to the temptatiolW which iD the beat jud,.men& ofth_ in 

authority can nault in national diaaclvaat.... I liDcenly ncnt tbe ciKumatanca which make tbit action 
nec_.". and ... un ,.ou tbat we an doiq everythinc poeeible to protect tbe equipment and photocraPhy. 

In late June Carolyn Carlson, a physicist in the Livermore test division, wrote 
to President Kennedy complaininl 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 
reluctance to treat trained women as professionals is unwarranted on the basis o( 
either the ethical or the practical considerations involved.- The letter was re­
ferred to Sea borg, who stated he would include the consideration oC women in appto­
priate facilities in planDing for future testiDI overseas. 
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The Air Force Aeronautical Systems Division finally managed to do the B-S7 
thermal experiment mentioned earlier. In order to let the proper flux, the .aircr~ft 
had to be very close to the detonation point at zero time. The aircraft was movmg 
quite rapidly. and there was a long series of arluments between the project people on 
the one hand and Starbird and Olle on the other hand concerning the placement of the 
aircraft. (The aircraft was controlled from radar on the Iround.) However, event­
uaJly the debate was resolved and the aircraft participated, with lood 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 midnilht of 
July 11 the technical orlanization had rolled up to such an extent that it would have 
taken a month to let ready alain. However, several steps to preserve the capability. 
had already been taken. By late May the budget cycle had prolressed such that the 
Laboratories were makinl proposals for future test operations. Olle argued to try to 
keep· Christmas Island as well as to develop the capability for completely airborne 
dialnostics, implyinl that new aircraft such as Boeinl 707s should be obtained and 
that a satisfactory DME capability should be developed. AFSWC also argued to main­
tain the airborne capability but sUlgested three C-J30 aircraft. 

However, by early July Air Force Headquarters was requestinl that the aircraft 
be returned after the end of the Christmas Island portion of the operation. Samuel 
objected and pointed out that, considerinl the hilh quality of data obtained from the 
aircraft after a very short time of preparation,· the probability was high that liven 
another 11 months (to the next operation), the aircraft would become quite satisfac­
tory data-collection platforms. He went on to arlue that if the C-J3OS had to be 
lost, then at least one more C-13S 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 hilh record of reliability of the C-130s which would not be likely with C-
97s. (C-97 is a piston enline aircraft, whereas a. C-130 is a turboprop.) The 
Laboratories saved the day by requestinl early in July that the C-130s be kept for 
use against the high-altitude shots in order· to make electromalnetic 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 political 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 testinl 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, fittinl 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, anei that they would prefer to prepare an orderly. 
well-planned, atmospheric test series for the faU or 1963, feelinl 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 the), were rea'dy by the end of the hilh-altitude operation. 
Since that operation stretched on in July, two shots, Sunset and Pamlico. were 
approved and fired at Christmas. 

A summar'y of the Christmas Island technical results, given iOn Appendix A, is a 
somewhat edited version of the -quick look- report prepared by At Embry of LASL 
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immediately after the operation. (Ed. note: Because the author had not co~pleted his 
editing of the Embry report by the time of his death, we have chosen to mclude as 
Appendix A only an abstract of the general results part .of the Embry re'por~. T~e 
complete report will be a part of the William Ogle Collection of papers mamtamed 10 

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 pad 
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 Hoadquarters 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 ml,lch that to 
remodify them for normal usc and then reconfigure 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 vehicles 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 either 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 ~~ 
"->~ 

oL·~ ~ 
~01: 
E~Q 
~~ 

. ... ns nou .. ~ "' 
rther atmospherIC tests dUring August. September. and October f"" . I 

and said, "The 
useful and ur 
construction of 
that: 

: ... . . Laboratory should make every effort to prepare. to test th~ir' most . ~ ~:?~~ 
added that LRL was startmg the deSIgn and I--J 

devices. Bradbury replied to Betts on. August 8 .3.\J)-

LASL hu c:on.idered with c:are your infonnal Nquat c:onc:emine our pouible interelt in additional experimental 
.hot. in the Dominic prorram in a time .cal. of the next two or th .... months corn.pondinc with the re.umption of 
ac:tivitie. at John.ton bland. ·We remain of the opinion that a preferable c:oune or action would be to infonn 
the Laboratoria from a .uitably hi,h level that definite plannin, and preparation Ihould be c:arried for atmOl." 
pheric t .. , operation in approximately one year. It appear. to ua that the only real arcument. for additional 
Dominic tat. at thil time ari.e out of a fear that atmOlpheric: , .. tine will lOOn be di.continued. You will 
...call the many dilCuuiona in W .. hi~on lut fall in whic:h the difference between the U.S. coune of action 
after Au(U.t IPSa and the prelumed U.S.S.R. COUrM of action durine thi .. ame time were kicked around. You will 
also recall that it wu fairly obvioua that the U.S.S.R. Kientiltl had been told to plan on an operation and we 
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had been told the exac~ oppoeite. I& ...... &0 III ex&remely imponant that we Dot forpt 'hill ' ... on and that it 
ill mo ... imponant that we ,.t a ,.nerallon,-nn,. poliq dec:iaioD than that we add a few hu" and inevitably 

we 
.ar ..... 'ID OiiiiiiiiiHd, and or problematical behavior. We would 

not recommend ita t .. tin, at thill time, but could ... prd ~ initial venion u a very appropriate candidate a 
year from now foUowin, adequate calculational .tudy. . •. I& would appear to III tbat the only ju.tification 
for 'rrin, to ,.t bit. and piece. to,.ther in the auaeated time .cale would be on th. bui. or early word from 
you that we .hould act on the aaumption that further atmoaph.ric '.din, in the next year or two i. quite 

unlikely. 

difficulties. finalJy remarking that if a 

obMrver behavior u.s. miaIiJeI!DiPt euily ccmdude that nud.ar weapon. w .... about 
10y • .,. .... ad oftbeir COft'MPODdinI~ arn-.ID any event. LASL doe. Dot , .. I tbat the world will come 
to an end if w. do Dot dootbertbaDapendayearltudyincwhatbappenedinDominic,experimentin,in Nevada. and 
p ... pariDr u iood cluieu u we can in the licht of ,be DatioD'. Deed. for , .. 'inc in tbe Pacific a y.ar from 

. . 
now. 

Group at 
Kirtland of their intentions even before tbey sent tbe message to Betts. and on • 
August 3 TG 8.4 knew what airplanes tbey needed; these were virtually the same as 
those used at Christmas Island. including the two C-130s. eight B-S7Bs, two Ke-J3Ss 
for sample return, B-S2s, etc. TG 8.4 notified· Air Force Headquarters that the e-
130s and B-S7s were absolutely critical to tbe' success of tbe renewed test operation 
and said, "In view of the compressed time schedule for the proposed operation and to 
prevent their unre~able~ los!'; ·C~TG 8.4 is, retaining control of these aircraft and 
assets." On the same day JTF-8 Headquarters in Washington considered the need for 
WB-SO 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 8ear. The modification would take some 
time and the crews would not have to rcmain with thc aircraft during the modification 
period. . 

Planning moved rapidly and as a result Ogle sent the following TWX on August 17: 
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M a .... uJt of ameetin, ~Au",,~ li in Albuquerque witb repNMDtativ .. ofLRL, LASL, DOD, and EG"G Tuk 
Unit., u w.1l u PMR and TG a.4 and a.I, and funber diacUlliona at LASL and Kinland, the followin, conc.pt for 

the 

1 

• 

2. wW be Uliaml:fted 
Loadin,will take place at Travia or Kinland, dependin' upon the Laboratory involved. a.4 ... ill inv .. ti,ate 
the advant.,. of doin, aIlloadinc ~t Kinland. Tbe device checa will ro down to about I-bour readin ... , 
after wbich the B-&2 will proceed to Barbera Point wb.re tbe final t.lemetry checkl will be made and tbe DME 
uniu in the other array aircraft calibrated wi&b the device. The key will be put in at Barbera Point. Tbe 
check at Barbera Point will require a minimum of peraonnel and equipment, eliminatin, the neceuity to 
neatablilh the entire Barbera Point mechanical and electronic .. tup. It will be neceuary to baye the C­
Iso. at Barbera Point for the calib~tion of the DME; but they need not be bued tb.n. The B-I2. would be 

. bued in the Hawaiian ana. a.4 and Hollinp"onh will arrance for the nec_ary 'acmti .. at Barbera Point • 
and Hickam. 

• 
S. The Command P~t lor the air operation "ould be in an RC-121-'Ype aircraft in tbe air array. Tbie aircraft 

would MrYe u tb. Command P~t for tbe ...uor Tuk Force Oftic:er and tbe MIlior laboratory repreMll&atiy. 

from tbe lponIOriDr Laboratory. It appean Ioiical that tb. aFbon' A.OC &lao be in tbia aircraft. From 
tbia aircraft\ than, the Commander and the Mitior lCientific rephHIltativ. would be able to control the air . 
array and d.termine tbe reaclineu of tbe inatrumented aircraft. Th. neul" ofth, pnnl .... cbec:ka and tbe 
bombfunctioDa uobtained fromtellmetrywould be funneled into tbiacontrol point from the C-lso. and B-52. 

by voice relay. 

4. In order to obtaiD tb. beet EM limall from tbe device, tbe B-S2would Oy in a nonh-eoutb patb 10 that the 
C-lso. can Oy .itb.r .ut or w .. t (m&(Detic) from tbe drop aircraft. M tb. iDatrumentation of the C-lso. 
ie on the l.ft lide of tbe plan .. , it wW be n_ary to either bave. tbe Iso. on oppoeite racetrack • 
pauemlorelM Itack tbemand baye them on tbuamerac:etrack. (LRLhu requ .. ted anotbercamera platform 
for tbeir Ihob. If tbere ie another aircraft in the· array, tben .tackili, the Iso. ie an acclptable IOlu-
tion. If thie other camera platform ie a B-I2, then it "ould be preferable to bave tbe Iso. on .ither lide 

01 the burat.) It ie propoeed to detollate tb. clevic:el aomewhere betwlID a,ooo and 14,000 f .. t. Tbit 
altitude wu .. lected becauM of on tbe I~ and predicted "eather conditionl durin, 
September and October bedetonatedintbeyicinit,ofllUo nonh,I64.lowllt, 
approximately 400 Ha"aii and "'thiD the Bluqill dancer area. FIJin, in thit 
ana would permit the B-57. to retum to B~ra Point directl, "'thout havin, to land at ;Johnlton IIland. • 
It alIo permitl 'he UN of a B-ITD u a cOlltrol1er. Eyen wi'h a lurface burat, 'hit ana it .afe in all 
relpect. for the LASL deyice. LRL devic .. Ihould be de'ona&ed in 'be vicinity of 11.71° nonb, 171.50 Wilt. 
Thi. area it approximate I, ~IO millllOuth" .. t of lohnaton and "ould require 'he B-171 '0 land at John.ton 
upon completion of 'heir lamplin, miuiona. Becau .. of the dittance from· J ohnaton , U il poaaible to UN a 
B-57D u a con&roller by I&arin, tbe plan. throu,b Johna&on prior &0 the million. The drop areu .elected 
are not to be conaidered exact; tbe array will be able to move about to lOme decree to take &dyant .. e of 
favorable weather condiliona. If a.4 prefera, 'he lut Ihot could allO be fired in the laUer area. 

5. Control ofthe arra, will be accompliebed Uline radara in RC-I21 and Tuk Group 8.4 aircraft controller.. All 
aircraft will be poaitioned ulin, clock 'ime aero poeition. and the predicted burat point. The neee .. ity of 
tar,et raf" will be aetUed by dilCu .. ion between 8.4 and lTF-a. Dimcultiel of moorinl would be en­
counte~ becaule of the depthl in the tareat anu. Funher, tbe OeXibility 01 an all airbome operation 
would be 1,!lt if tied to a lpecific tarret in a lin,le area. Th. concept outlined hen allow. the array 
commander to Ihitt to .orne de".., takin, advantap of clear areu. lnaofar u all airdrop operation. are 
expected to be ni.hUime operation., all poeitioninc "m be accompliehed by radar, and Tuk Group 8.4 i. 
capable of providin, 'hil poeitionin, control without th. UN of tareat ran.. Provi.ionl for additional 
aircraft participation mUlt be made. It it poaaible that tbe LASL and AFTAC KC-1S5. may partiCipate. 
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6. Additional effort will be DeCeUarY lo provide adequ.t. communic.tiobl to the .nUre air arr.y, .. w.ll .. 
communic.tionl to H.adquanen, JTF-I, on Johbllon bland and .lei.ntitic D.t within tb. air array. Trul 
laUe!' n.t will be D.C ... ary in ord.r to p ... certain information of readin_ and bomb fundio~in, to tb. 
Ici.ntific rep ..... ntati .. in ~. commarad aircraft.· In addition, .ome .ort of countdown D.' will h.Ve to 
operateto ... ilt aircraft ouuicietheimmedi.kWray inpolitioDinethema.lY •. A Motorola-t)'pe VBFor UHF 
n.t mi,h& •• tilfyth. Icientiticcommunic.tion requirement. Johaaton-Barben Pointcommunic.&iobimUit be 
provided. 8.4 will .rranp for tbe inter-aircraft communicatioDl. The drop plan. cOuntdown .bould be 
.vail.ble in all experimental aircr8ft. Thil ie &0 be arran,.d by 1.4. 

7. Tbe C.1301 in tb. array will be equipped abnoIt .. tbey w.re in the Chriltm .. bland operation with the 
exceptionofth.DNE. Tim.int.rvalmeuuremenuandbh-.met.rrec:ordinpwillbetak.nubefore. Certain 
modific.&ioDl to improve tb. fireball pbotocrapby are bein, planned, and in ord.r to t.ke advantap of thil 
pbotolr&pby, c.rtain majorcban,. are bein,mad.in tb. DNE eylt.ma witbin th •• rray. Mutual acreement 
w .. reacbed .t th. Albuqu.rque _tin, to elimin.'. all eo-called Ilav •• ,.tiOM in the DNE IYItem, and 
to provide direct meuuremenu bMw .. th. device and tb. vanoue aircraft only. Thileyltem iI continpnt 
on th. .billt)' of Sandi. to inetall the nectIIIar)' tl'Ullponden in tb. device c.... DNE IYIt.ma will 
be provided .. foDOWI: from device to 2N (LASL C.1SO), Sandia and AFSWC; from device to 2~ (LRL C­
lSO),AFSWC and LRL; fromdevice to&bird cameraetatiOD, Sandi •. TheLJlL DMEeyet.m iladevelopment 

imnandutw...microw.vepulMtecbDiquerUbeI'thaatheph .... blfteyekmUMdbySandi.andAFSWC. 
TbeiDItallationofadditiODal DNE .,. ..... uMCeUU'Jtoeneun adequakdiatance meuuremenu,a1thouch 
it wU1 require ccmaiderable etrort OIl the part of the AFSWe _t diYieion to mocIifJ the aircraft. AFSWC 
p ....... &1y h ... 0-14 modi&ecIfor MriaI pbo&ocnpIar of&hil tJpe uad dorb are heine made by T .. k Croup 
1.4 to obtain tbe .... of &hiI aircnIft. The IDOdiGcatioa of &be B-12 camera .'ation in the tail to accept 
more luit.ble cameru uad to pnMde 8UNI' fuactioninc ma)' inyolve more effort than time will allow but iI 
preferabl. kI the UN of the C-54. ECIIC uad swe are iny_tiptiq tbil DOW. 

I. Sandi. b .. acreecl kI furDiab kleach C-lSO releue and arm buo lipall. In addi"on, Sandi. will provide • 
real-time p ..... ntatiOD of the bomb fUDCtioaincin aircraft 2N, UIinI tbe .tandard klemetl7lY1km from th. 
d.vice. Thil information will al.o be nl.~ed verbally U Deeded oyer the ecieatific D.t kI tbe commarad 

aircraft, Ulin, •• impl., pNarraDpd voice cod •. AD PM/ AM fiducial marker will be provided to the aircran 
2~ to •• till)' LRL requiremenu. EOIIC will _tall the propel' timine eyet ... in the aircraft to provide the 
nec_ary timine .ienale to the VariOUI inltrumeat .t&tiOGa, .. b .. been dODl in th. put. It iI ... umecl 
th.t EO"C will h.v. faciJit_ in Honolulu kI p~ the aece.ary photolraph)' recorda Nlwtine from the 
airdrop operatioDl. 

Q. Tb. dancer are. for tb. airdrop operUioD. U8UIIIed to be the ....... UUIOUIlceCI for BlueclU. Tbil.hould 
~.r th. probl.ma of .,.ebum kI tranai.t aircnIft bl the DOI'IDaI COIIIIMI'Cial airlin. and .howd provide 
ad.qu.te protection from fallout for .hipe. Tbie will be .tudiecl flirtbel'. It iI ... umed th.t the major 
w.atb.r functioDl will take place on JobDeton. Ulinc alread7 _t.bliebecl procedUNI and facUiti.. Th. 
h ... rdl evalu.tion ,roup will operak from Jobnaton. It. felt tbat , ..... ,roUpI .bould be wh.re they can 
advin CJTF.I dinetl)' .. to the f ... ibID&)' of a .weD operUiOD. 

10. With thil concept of operatiobl, cet&aiD penoIID.I will ba". to be deptoyed forward &0 provid.,for both 
normal and .me .... ncy functioDl. Some peraonJlel will b.v. kI be .tationed for abort periodl on Johnlton to 
remove .ampl .. from th. B·571 an.r the LRL abou, .. w.ll u kI provide penonn.l decontamination and 
perh.pI area decontamin.tion in the aircraft parkin, are •. Prcwieiobl will h.v. to be mad. by CJTF -I for 
EOD peno-.n.l .t Barberi Point .. w.n .. adequ.te fire-fieblin, penonn.l and equipment. 

11. BecaUH of tb. paracbut. retardation .".&.m bein, UMd by LBLin tbeireveDU, information concemine r.' .. 
of fall and drift mUit be provided kI Tuk Croup 1.4 uad other interee*ed ,roUpI by Sandia.o tbat .aI.t)' 
.tudi .. can be initiated. It u contemplated that the drop aircraft will !ly .. low .. pouibl. coDlut.nt 
with laI.t,. .0 .. to minimise ~. drift of th. LRL dev~. 1.4 will d.termiDl the .aI. Mparation diltanc. 

for experimental aircraft. Botb LASL and LRLwill d.&ermiDeoptimuan beichu olb\INt for their devic •• arly 
and diuemin.'. 'hil inform.tion widely. 
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12. Rebe.,.aIa for the airdrop operation are planned u foll_.: SO AuI1l.i, off the cout of California with the. 
B-&2, 1108, and the COmmaDd aircraft only (dat. may chance to allow aircraft modification); 10 September, 
.ame aircraft, with DRM 4 drop; 14 Sepumber, complete array u.in, a Mark J6 cue (retarded), conducted at 

Barben Point. The fint airdrop i. bein, planned for 16 September. 

13. Commen" to tm. concept and echeelu1e are invited. I propoee that Walt Dumu wiU ueilt me in coordinatin, 

the airdrop operatioM. Send comment. to eith.r of U8 at LASL. W&rmat NcardI· 

Further agreements as to responsibilities were quickly made. Austin Mcquire 
would be in charge of the LASL portion of the airdrop operations, Robert Goeckermann 
in charge of the LRL portion of the operation, John Eckhart in charge of the Sandia 
portion of the operation, and Lce 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 reeaJI of a large 
number of Air Force people by name in order to ensure success in the opcration; By 
August 20 the approving system had autho-
~ended airdrop operation 

~2; the population oC Los Alamos pcrsonnel in the Pacific was two. 
Changcs in thc' plan wcre worked out over the ncxt six wecks. On Au"gust 24 Betts 

authorizcd preparations toward thc airdrop operation and on August 30 expanded that 
to include procuremcnt actions, laboratory cfCort, construction orders, and aircraft 
modifica tions. 

During the last week in August and the first week in Septcmber, CTG 8.3 and CTG 
8.4 (Mustin and Samuel) agreed that they needed a target for proper" array posi­
tioning. Parts were available to put together target rafts such used at 
Christmas and deep sea mooring equipment 
sa to e where the 

e ur er away 
rom ohnston than was convenIent to aircraft operation, and it made the 

"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 

to high-altitude testin Thc nt was tuall settled in favor of the 

uring August and the early part of Septem­
ber to rebuild the gear in the CallOs and. in particular (between themselves and 
AFSWC), to get the .DME gear working prpperly. they and Hollingsworth also had a 
great dea kept changing. LRL's original proposals of 
variati seemed to be acceptable, but Bradbury's oralloy 
shot to improve of underground testing' could not be sold per-
manently. He complained, with tongue in cheek, that apparently one had to have a 
previous failurc on a given device to be allowed to get it in the fall operation. 

By the end of Au the s ativel , at the request of the 
An 
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difficulty was very clear. The President wanted the operation over by November 1 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 into account 
Washington's idea of the Task F 

ng 
parachutes was discussed by Samuel. Ogle. Goeckermann, and the rest of 8:4. 

the final conclusion being 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 operation. 
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 ncar 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. off the coast of 
California. was more satisfactory and it was aarced that the aircraft wC?uld be 
deployed to the forward area on the 20th. 

By then the array and the various resp'ohsibilities had been settled. Samuel 
would' be in th"e control'RC-121 with the appropriate 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 Cor 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 
pro erJv 

Wi H·tuel l)rdE.R 
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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-6SD (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 Lee 
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 alJow 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, ortbey 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 t~e mjJj.tar~ .systems 

tests by arranging for measurements ordinarily made by the vanous sCIentifIc Task 
Units, but the task was difficult because the military systems tests did not yield 
information of significant importance to these Task Units, e.g., weapons development 
or effects information. As a result he spent a fair amount of time during May trying 
t.o work out ways to obtain good yield, Jocation, 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 II ·using the appropriate Dial Right prearm bounda­
ries.- Modifications to the General Electric ground guidance system to assist the PMR 
instantaneous impact predictor (liP) 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 II, 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 tbe prearm safety 
device and the G£RSYS systems but not the· C-band beacon. SAC felt that this configu­
ration would satisfy the redundant lIP 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 singJe-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 lTF-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 pro~ect 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 with 
the Atlas systems test will be experienced. 
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Frigate Bird (Polaris/Navy) 
v 

~~ 
On the day after the U.S. resumed atmospheric testing,' Ogle distributed the \.0,.::J 

tentative 'shot list which showed tests. The first of these, ~ ~ N'\ 
a test of the Navy Polaris missile s scheduled for 'May 5. _- ll~ -'J 
The target danger area, a 240- by. . to the northeast corner :....) \J) ~ 
of the Christmas Island danger area, was In effect from Apnl 30 through May )0. In ~ . ~ 
line with the projected schedule and previ()us decision that the JFT-8 Nav.y Deputy ~ '-.J 
Commander wou'ld also serve as Commander of the Task Group for the Polans systems- " 
test, Rear Admiral Lloyd Mustin left Christmas IsI~nd on April 2S' to serve. as. Comman- .::i v? ~ 
der of Task Group 8.8 in execution of the Polans systems test.. The missile was to .,.::..- ~ 0 
be launched in an operational mode from a submerged submanne, the U.S.S. Ethan ::> u() P 
Allen, commanded by Captain P. L. Lacy. For the Frigate Bird event two arrays of ---J , -
ships were involve'd, located 1.020 miles apart. The launch area array was composed 
of the £than Allen. a, guided missile ship (A VM), 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 m'ilel 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-13S sampler controller, and B-57 D samplers. Admiral 
Mustin established the JTF-8 control point aboard the AVM, the U.s.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 sUpped 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-S 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 stagc missile ignition system could be, enabled. Many rehearsals of 
the launch sequence were conducted, simulating the beacon aboard th'e 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 area on May 2. Rehearsals on May 3 and 4 uncovered long­
distance communication problems which led to a delay until 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· Jon'g last the countdown proceeded, but at 30 seconds 
before· launch of the primary missile the nre order to that tube was automaticaJly 
bypassed by the control system and the backup missile was selected, and then th'at 
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 thought the 
delay in the detonation 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 
ti~e: In the Task Group report .on t~Acst. the. following was stated about the 
mlSsde bypasses: . 

It .hould be emphuiMCl here that th ... milail .. would have been fiNd in a true tacticai .ituation, lince there 
would have been tiJlltl to analy .. and correct th ... cuualti .. with very little delay in a tactical co~ntdown, 

where -bUNt tiJlltl- ia not luch a rntrictiv. conlideration. 

Thus, a 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 are~ 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 either of the two original missiles. Finally, this third missile was success­
fully launched 18.S seconds after the nominal launch time, the delay being -asso­
ciated with the relatively slow hydraulic pressure buildup shown in the history of 
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tlhiS mhisSile and expcerienced in the final seconds of its terminal count ... - FOl!Owing
r 

./"\ 
a unc the range sa ety observations showed a nominal trajectory and nomInal time 0 N) 'CVtI 

flight. Diagnostics were limited. data coming from three sources. The two 'submerged "-.J.:! 
submarines in the burst area observed the burst with bhangmeters mounted to see ,,",- s;:1 
through their periscopes. Secondly, the B-S7'0 sampler aircraft controlled by the ~ ~ ~I 
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. C c-6 ~I 
Tr irdJy. the Livermore C-130 diagnostic aircraft positioned by the RC-121 attempted :::::J ~3 \ij 
te acquire diagnostic data from the test, but this atiempt was essentially fruitless, \,,) ~ 
primarily because of inappropriate positioning in this all-airborne configuration. -c> _~I l ~ 

Rough estimates of the burst height and location based OD the observations in :J '-! ~ 
th~ impact area indicated that .J:: if) ~-. 
rll :.s;- - . 

-+-:::::> I 
'.3 ~'){-j 

Three holde were impoud beeaUN of w .. ther and OM for &echaical NUOU prior to launch ... one tube ex­
perienced a lailuN of the launch hatch interlock and another tube IoIt thelOO-cycle coalerence voltap durin, • 
• imultaneoUi countdown or two milaiJ ... CountdOWft continued on Tube No. i. A alow b,draulic .,..tem buildup 
indicated a no-IO condition that requiNd ncydiq. Thil KcOunted for the additional 20 HCond. on launch. 

An illustration of -filtering- of information to minimize what might be considered 
failures is faun" in a letter from Chairman Sea borg to President Kennedy on May 18. 
which discussed the prOlress of the test series. 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.ucted in the San Diego area, with full participation except for the carrier surveil­
lance group that was engaged in the Polaris test at the time. One ASROC weapon was 
fired by each of two destroyers in a nonnuclear mode during these rehearsals. One of 
these destroyers, the U.S.S. Agerholm. was the primary firing ship on the 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 their stations 
beginning on May 4, the majority departing on May 7. After the Frigate Bird Polaris 
test on May 6 Admiral Mustin sailed aboard the carrier Yorktown to the Swordfish test 
area. FolJowing 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 consisted 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 
overalJ 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 measure effects (U.s.S. Bausell), and teD 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 Cor the radar systems on the launch ship and a sonar reflector suspended 
underneath to simulate a submarine target for the sonar systems of the launch ships. 
The instrumented array was towed' into p!ace 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 related by quoting from 
'the Task Group report: 

Durinl thi. proc_, there then occurred a wcceaaion or further interruptiona from individually minor itema. 
Fint, the lead ASD had an electrical power failure. The .tandby plane wu .Iow in the pl&lUled takeover. mainly 

becau'e ohhe conaiderable communication ~onfu'ion whicb attended tbil cuualty. Then Acerholm moment.arily 

100t power on tbe .witcbboard providiq primary power to the ASROC IYnem, tbroulh faulty procedure in the 

enrineerin, department. Tbilloet tbe" men board" IJatem indication on the bridre, which wu miainterpreted t.o 
indicate a muked battery. and led to clearinl maneuven which put the ,hip in poor Poaition relative to the 
planned tHt nrin, condition •. Finally came a report (later found erroneoua) that the .tan-camera had been 
lent on a nonnrinl run. which would bave dilabled critical technical photocrapby lor the act.ual run. At thi' 

point. with the A'D. nearin, the end olendurance on .'ation and cloud cover procreuively woneninl. the event 
wu canceled for the day and rucheduled to,lday 11. 

• 

The initial feeling was' that achieving readiness for May 11' would be an impossi­
bJe task because of necessary reorientation of the instrumentation array and other 
coordinated requirements. but owing to "magnificent seamanship with the array and 
extraordinary errorts by the instrumentation technical groups," all was made ready 
for a repeat attempt one day.later. The ASROC test. was conducte~ successfully on May 
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The time of flight of the ASROC was about 40 seconds from the Agerholm ~ ~ 
point about 4,000 yards down range, and the actual burst occurred about C' ~ lU 

11 at 1 p.m. 
to the burst 
350 t depth::::::' ~ ~ 

of the -:s:J , ..... 
planned system test diagnostic data were recorded. Included in the data gathered ~ '-J vJ 
were information .on the ba~e s~rgc, t~c watcr. ~ontamination, c;ffects on ship .sonar, ~ '2 0 
damage to a varIety of shIps In vanous pOSItiOnS, and off-Site hydrQacoustlc er- - -..) (). 
fects. Some .of the data gathered resulted in significant rccommendations on tactical 3 u') 
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 249 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-llS 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 R Vs to provide' the capability of carrying two RVs and one pod on 
Starfish. Additional wind restrictions Cor the launch were involved, but they did 
not seem to be particularly difficult. 

Ti8er Fish was fired on the morning oC May 2. The missile itself and all the 
warhead certification features operated properly. Range tracking was satisfactory. 
The pods were recovered saiisfactorily.· UnCortun~tely, the flywheel drive motors used 
to establish pod orientation burned out, but one pod had one flywheel runnin8 
slowly at launch time. As a result. two of the pods tumbled almost immediately after 
release 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 runs were 
conducted between the two· shots, as were a couple of air array rehearsals. 

Shortly before Bluegill Norman Thomas. in a telegram to Sea borg, suggested: 

In vi •• of opiniolll of Briti.h ecientil" and otben, iI 'bere DOt eraYe danpr in .udden unllateral American 
deci.ion to explode tbree .. rainbo ... ·bomlM ~ibl, alfectinc .. rioUlI, the Vall Allen belt? II not the mere f.d 
of the.e protest •• umcient reuon for indefiniu dela, at .... , until inumationa! conaultation? 

The' problem. was to grow during th.e operation. 

eThe cenur of the COIDIDwUCaliODI ne& ill Bnohaha .. t yola and uie&ype traMmiAion from John.ton IIland ahonly 

before launch. They continued, hOweYer, &0 truumit "b1iD~" to.1ohnatn, aIId moet of the critical infonnation ... received at 
.1obnaton, indudjnr the .tatUl of Baleakala, Kaulli, Point AJotueUo, ftc. 

Gi&R •• 
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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 
Tas.k Foz,ce, Commander a moderately unified view of the situation. "Go, no-go" crite­
ria established included such items as (a) excellent seeing 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, (c) conditions of . 
solar magnetic storms. (d) the requirement that at least· two pods be stabilized and 
capable of recovery. (e) 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 W~shin$ton 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 Crom Colonel Anderson of· DMA. Conrad 
Longmire stated: 

It it expected that the hich nuclear 1hoU, thnca and SArGah, wiD h.ye .ome lftIall, but pGaibly me .. urable, 
eaect. in the npon of the iIlaer Van Allen 'belt. The decta fall ink) the followin, two -tn-: (1) injection 

of enerptic bomb-produced electl'ODi and .,ro~ iIlk) the beb •••• In l1UIUllaty, it II mj .tron, belief th.t 
the per1.u.rb.tiolUl produc:ecl on the iaDer belt will be minor, if detect.bl •• t all. Fur1.herlllON, if detect.ble 

per1.urb.tiolUlarl produced, ....... unmeatoftheraJaxatioa time of the perturbatioa would add a poIitin contri­

bution to our lCientific uadentanclinc of the belt, 

measure mos rom rom auai and Vandenberg Air 
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 IS Sea borg briefed PSAC on the problem. After thinking about. it, J, Wiesner 
(the President's Scientific Advisor) inquired coul 
be redu 

After. again the for its 
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reasons for notch~nging the yield. and further siating that it was too late to 
modify the booster to u,tilize a lower-yield warhead. he concluded that another look 
would be taken on the subject of reducing the yield. NY ~ 

On May 24 Sea borg. Haworth. Harold Brown. J. Wiesner, McGeorge Bundy. Carl v ." 
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 .~2 ~ 
convince ourselves that we could carry out deep space tests. Sea borg took a fIrm ~ -, ~ 

ld . the experiment C '....J f-
in the proper,r-' as ...... 

e group finally decided :J~f") ~ 
to leave the shot in the program •. apparently because of the argument (presented by . ~J ~ 
Bu.n~y) t~at. t~e President probably would not wish to be accused of giving in to --r"i . L~ 
Bnt1sh sClentlfJc pressure. . ....:;::,1. ~ 

Preparations for Bluegill proceded. On May 8 Gilpatric notified Betts of his ....'t ~ 
intention to appoint a Joint Board of Investigation which could be convened imme- (vJ 'J' 
diately 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. '3- r 
The Board membership would consist of two representatives from the AEC. and a Field tt) ( ~ 
Grade officer from each service and DASA, with retired Vice Admiral E. M Parker as 
chairman. 

DASA began to move on the McMilla 
On May 11 they proposed wRed Snapper," 

shots. 
at 20 

kilometers altitude. Associated with the burst above 
and below the device during reentry to observe the efrects on the pods. DASA also 
reentered Kingfish into the plan in mid-May. 

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

SBAMA literally acn.ped the bottom of the barnl in providinl a total of four .N-'1S (Thor) milaU .. for 
Project Fiahbo.,1 launch operatiODI. The two additioDal IM-7I miNiI .. provided FiUbo.,lare emerpncy 
backup miuU .. which we,. auiped to Fiabbowl with. denaite and ....... undentandin( that they would be 

... tumed to SBANA. at theconduaion of Fiahbowl to_iCOllllDitmeDta to USAF /ItAF operation PfO(f&m in 

.ccordanc::ewitbexiaUDICOUll'l')'-\o-coUDtl')'''reemeDhi~,*U.s.andU.K.pwerDJDeDta.~aconnquence, 

the emera-nC)< backup mialil ...... DOt aurpbll wbicb ..... aYailable for other projec::ta at ,be cond\llion of 
Fiabbowl opera'iolll. . 

They also noted that one missile might be obtained without involving the U.K. by 
using a missile allocated to. SAC at Vandenbera Cor display purposes.' That missile 
(No. 1 SO) was then being used by Douglas to assist in engineering testing for Fish­
bowl. They recommended immediate authorization for rework of missile No. I SO. to be 
used eithlr 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 Ji"o earlier than August IS-lB. By May 2'S Kingfish was approved for planning 
as the last shot in the series: presumably it would be fired onJy jf appropriate 
materiel and time were leCt Cor 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: 

·Schleain,er, A Thousand Days, pap sO!. 
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The Presidlnt, tblrefore, maintained a ,tlady praaure on the executive branch co keep the nlcotiatin, effort 
alive. Wi .. ner and Kay .. n nourished che Whiie HOUle mandate, _re tirel ... in needlinc the bureaucracy and 

forcin, dilarmament i •• U"i and Bundy intervened valuably at critical momenb. Wie.ner onen carried the brunt 

or the arcument acain.t the Pentacon in meetin" before the Pruident. After one contentiou •• e •• ion, he told me 

that he w .. afraid that he had talked too much and mi,hi ~ wearin, out Kennedy'. patience. Later the Pre.ident 

.. ked me about the meetiq. I.aid it bad filled me .with ,loom, that only Wi .. ner had made much .en.e, and that 

he w .. afraid he had done more than hillhare of speakin,. Kennedy,miled and laid, "Sometime., I think Jerry 

talk. too much, but I didn't think 10 y .. terday. Tell him that I thCtulht be made a..n .. of excellent point. 

and that I want him &0 keep it up." Next to the President, McNamara, with the able backiq of John McNaulhton 

probably did more than anyone elte to IUltain the dilarmament drive. With hil sen .. or the horror of nuclear 

connict, hi. underetandinc or the adequacy of uiltinc ItockpUe., hit fear of nuclear proliferation, hi. 

analytic command oBhe weapon. problem, and hil mana,erial-imtinc:t to dOlomethin, about an irrational.itua­

tion, he forever lou,hi new waYI of controlliq the &rmI race. Hit contribution w .... peci.n, crucial in dealin, 

with the Joint Chiefa or Stafr, poeaHHd. at they were by the conviction that they alone underetood the require- \..u 
menn of American ,afety. Nor w .. the invocaUon or national .. curity confined to the J CS. Once, at a meet in, 

oCtheCommitheofPrincipala,lOmeGnltromACDAobjectedtoapropoeedarmecontrolme .. ureonthecroundthat 
it micht imperil tunatioD. McNamaraAidabarply, "UoJ'mnot afraid ofit,l don't _ why you Ihould be. You 

take care of dilarmament. lAt me worry about the DatioDaltecurity of the United StaHl.-

" 
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 ~\...,j 
case new problems came up. . '""-.)-c\ 

By mid-May LASL had loaded up their C-13S with so much instrumentation that when \.1 ... ..£:>\ ~ 
fueled for the rather long-range mission they planned. the weight of the plane s::- -........J J 

approached the maximum operating capability utilized by SAC. The result of discus- 8 ~ '< 
sions between the scientists and the Air Force was a clear recognition and under- \..CJ ~ 
standing by both SAC and LASL that aircraft safety was the responsibility of the Air \.. f") ~ 
Force. While there were occasionally some tense situations on takeoff from Hickam, Q _ Q. 
fljghts operated as planned and Air Force judgment was validatcd. u.J U ~ 

The problem of possible introduction of King-.s::::. ~ ~ 
fish. whiCh was planned to be altitude over Johnston £ ~- L 
Island. The initial calculations t a area 600 miles in radius ~ :::::J I~ 
would be required at sea level lind a greater. radius at aircraft altitudes. -.) \.. r:J \..l 

Late in May. as the date for Bluegill approached, other operational dcc"isions .--J 
were made. Betts issued a statement to all Labs that there would be no mess;1ge 
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 operational 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 finc job of making thc rehearsals as rcalistic as t"hev 
could. In the. middle of all this, Salet got his second star. but the party tha"t 
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 countcd· down for the first time on the night of June 2, 1962. At 
. minus 45 minutcs the· Rangc Trackcr (thc PMR rangc safety ship) computer failed and 
there was a two-hour hold. but th·c 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 thc positioning of effects ships. The Range Tracker computer 
was essential becausc 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 

________________________________ ~&iQRi. 
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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. fligh .-.w.. he first Jau ch of the BJuegilJ Thor 

occurred just after on une 
t e weather had been cloudy. but Dan Rex had predicted it would cJear· 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 predi~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-tr.ack 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 
plot boards 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 lifter -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: ~here 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, either 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 
Tra :ker radars and computer were the first problem. After some discussions jt was 
. rra nged 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 

.1 lime to compute the refined impact .point, but it was arranged that jf that 
tracking system faHed, 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 

8EeAE., 

• 



BE9Ri:r· 

PACIFIC 421 

range versus altitude, obtained from its primary. radar. Since. the intended tra~ecto­
ry was known, these data were sufficient for safety purposes If they were avadable 
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 liCt-ofC whether everything was all right or not (via a specially arranged hot 
line). 

Field .command had arranged for the Cubic Corporation to be responsible for 
tracking all of the DASA instrument packages, including one of the 'Pods. Cubic Corp. 
used a very. accurate microwave interferometer system known as angle measuring eQuip­
ment, distance measuring equipment, or AME/DME. On the first attempt at Bluegill the 
AME/DME data had not been presented in real time. Arrangements were Quickly made to 
use it to get a nearly 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 one 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 20 , In addition, 
the Cubic Corporation microwave interferometer could give the angles to within about 
10. The combination of these angles and tbe slant range would give an appro~imate 
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 people in the 
control room were given the job. Tbe prime calculators were Dan Rex and Yay Shelton. 
They could give tbe 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 oC June. However, the next day, the JCS sent a message .to 
Starbird and Bradbury stating tbeir desire tbat 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 Kingfish if 
Urraca should not be fired. Harold Brown and Gerry Johnson concurred with this 
opJDJon. However. it soon became clear that all of the equipment for a' repeat of 
Bluegill could not be constructed soon enough to do Bluegill two weeks after Star­
fish, and, tberefore. 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 tllat 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 
need 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 phenol1lenology and -.....J~ 
f'.'~1 

. h h f' ~~ ~ 19 WIt t e Irst attempt at W '-J ~ 
the effects of such an event." 

For that shot, the missile -:sJ '" 
. was accepta b)~ and the Thor was ~"'U ; 

launched a .little before 11 p.m. in order to have an 11 p.m. burst time. However, 59 ,,::) ,1.,) ~, 
seconds after launch the missile flared and exploded. The warhead destruct signal \.D lil 
was sent 64 seconds after launch. Debris rained on the island, fortunately doing no ~ _ l~ 
serious damage. Investigation of the pieces and the telemetry data made it clear ~ \:J ~ 
very soon that the mock" RVs carried up with the missile had disturbed the flow of r . ..... 
gases from the turbine exhaust, sucking the hot gas' back against the boat tail and --;=. v0 i 
weakening the structure. The engine had torn itself loose and flown right through ~ ~ W 
the fuel tanks. 3- ..) (Jj 

In the meantime, Hoerlin, Longmire, Ogle, etc., 'had 'been considering the eyeburn ~~, 
~n the Hawaiian Islands presented by the proposed Kingfish shot - I 

_ That same prpblem had led to an odd-shaped danger area for S~ I 
clfcular 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 milht be fired late at nilht or early in 
the morning, experience had already shown that there would be a number of Hawaiians 
in the mountains tryinl to observe the detonation. 

The scheduling problem became very difficult. In the first half of JUIlC 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 beinl 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 [urther 
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 Bluelill and (b) Urraca 
after those was uncertain dependinl upon the situation at that time. Betts trans­
mitted that information to the Laboratories and the Task Force, statinl that he had 
sufficient information on Urraca and did Dot need any further arguments. (On the 
19th Hoerlin had reiterated in a very strong message all of the reasons for doing 
Urraca and the reason for the AEC insisting oli the shot, pointinl out the tremendous 
effort that Los Alamos and Sandia had put into the shot so far.) 

However, the argument did Dot stop. On .the 21st Schwartz of Sandia echoed 
Hoerlin's senti~ents to Haworth and Betts, and Ogle was in Washington to explain tne 
operational problems again at high levels. The argument did result in the cancella­
tion of Kingfish. but the order of shots was not Starfish, BluegiU, 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 reasons for the missiles (sec 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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would be the 

end of the atmospheric testing. LASL continued to argue for Urraca right after 
Starfish, claiming that it was more important than Bluegill. On June ~4 Starbird 
requested that another Starfish RV and warhead be d.elivered 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 at 
concerning Urraca. In addition to previous arguments, he debated what he called the· 
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 were necessary. He did not see how the AEC could agree to do its work only 
when it did not interfere with the DOD's schedule.s without being derelict in· the 
duty assigned to it by law. However, he went on to argue 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 und'er­
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 
Prime shot, again re-examining· the priority oC the three remaining high-altitude 
shots. They found no reason to alter the pr~viously recommended order of priority,. 
recommending 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 effedl a .. oeiated with Urnca haYe lumcient interett and potential to merit DOD IUpport. Weaponl effectl 

cannot be reliably extrapolated in tbe n_ altitude relimea. The Urnca could contribute lilllificantly &0 the 

underatandinl of biah-altitude eUec" and tbu, indirectly, anawer man1 queatioDi now in a lpeculative. 
Itap. 

out 
Against the test was 

the argument that there was no serious military interest that. rar out into space, 
that neither space testing nor space test det~ction were of current urgency, and that 
the United States was running overtime on high-altitude tests and should stop before 
August. On the other hand, Bundy commented that Urraca was the most interesting shot 
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 eat)' for them to underatand why one third of tbeir eilM montba of effort Ihould be rubbed out 
for a ,ain of two weeki in the end point of the Hri ... 

Finally he stated: 
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. . 
Technically. Urnea iI probably the _& failuNproof of the thNe hilh-altitude .pace .hot.. Ita mi .. ile doea 

not have the .pedal par of S&arr .. h, and i& do.. not bave &0 follow the dOH &nek of Bluesill. It ia in the 

hanet. of lbe Loa Alamoe Scientiftc Labora&ory, wbicb iI. on lbe whole, tbe _, experienced and -:noe& Nliable 

tutin. apney we bave. (n iI one of &be moa\ abrMiY. UJMCU of pouible cancellMion CbM it would appear 

to penaliae Loa Alamoe for Che falhlN of ita friendly riyala in Defenu.) . 

On July 4 Starfish Prime was ready. The early steps of the experimental prepa­
ration had begun. The area 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 carlyon July S. 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 eye burns. The only problems were some cloud cover at 
Tonga, one pod flywheel that apparently ran slow and allowed the pod to tumbl~. and 

. two instrument rockets from Point Arguello that Cailed. The shot was an outstanding 
success. 

While the results of 

as .is shown in a 
message to their ·Success of 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 Cailure of the Arguello rockets and 
commented that the motives Cor conducting Urraca had been strengthened rather than 
weakened. . 

The successful firing of Starfish 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 
a bove, 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 2S. 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 s~ooth- eno,ugh ~ ~ ~ 
that the Task Force planned to fire Urraca II days after Bluegill. assuming WashIDg- \!) lj) 
ton agreed. However. on that same day Ogle noted to Luedecke~ .. -V . I ~ 
that there is stm consideration in Washington of proposed ~ 'Y ~ 

_ Kingfish as a possible detonation of Operation Dominic ter rraca, e ~ ..r., ,.;' 
went on to note .that the proposed shot would ~e quite bright a.~d would ~roduce. an ':T ~ U\J 
image on the retmaof the human eye at the distance of Hawal1.roughl~ two thirds ::.> . ...J A;:) 
the size of the sun's image. He pointed out that for such a shot Kaual would pos-,..;:) 'If) Q 
sibly be within the danger area and that. certainly, people in the mountains at Kauai 
would have to wear dark glasses or turn away. Precautionary actions would have to be 
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 KingCish 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 ahead on the night of the 25th. 
Shortly after 1 J p.m. the Thor launch was attempted. 

The missile ignited 20 to 30 seconds early and was burning in the boat tail and 
around tbe missile before lift-off time. The range safety officer therefore 
destroyed tbe missile and warbead witbin a few seconds after receipt of the lift-off 
signal. in order to prevent a la~ge 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 dama,ged 
and was seriously contaminated with plutonium. 

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

A check with Johllltoft bland diIclCIMI DO ia~ to penoanel and no huard from any radioactivity .. & Nlult 
of the deliberat. d .. truction and bUl'Dinc of a ThOI' boottel' and Duclear device Oft the launch pad lut nirht, All 

mi.lile fiNl have been extin(Uiahecl. 

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 f~s. On the way through Hawaii Ogle 
requested that LASL prepare another_.._ ' 

The controlling factor in preparing for another high-altitude 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 approximuely 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-

, placement jtems~ 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 
IS 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 the President would call an end to the opera­
tion, this wasrealfy very improbable. On July 22, 1962, the U.S.S.R. had announced 
their 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 urged a wcrashw 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 reasonable. H&N received 
AEC authorization to begin the pad on August 1. In the midst of this flurry the .000 
requested that Kingfish be put back into the schedule, so the search. for new launch 
systems also included that shot. A first alternative seemed 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 weeks. 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 beinl 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 an RV with appropriate 
f\!'Sing and firing on a Polaris missile, and there was the possibility of launching 
either from a submarine or Crom the ship Observation Island. However. the Polaris 
alliwed 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 seemed to be a tremendous amount of work Cor 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 eight 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 aU of those seemed 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 eight 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 devices They preferred only their stan-
dard trajectory, but they degradation ~n confidence. Com-
mand arm, fire, and destruct signals could be provided. The Pershing could be 
avaiJable in five to nine weeks, depending on the trajectory, and would cost 
$5,000,000 to $)0,000,000, excluding transportation. The Army preferred not to use 
the Pershi Pershing program. The Redstone 
could lift to 92 kilometers alt·itude on the tacti- ~ 
cal trajectory. ve a capability, but command arm and......:/ 
fire could be provided. It could be ready in approxi.mately seven weeks after autho- rV ':D 
rization to proceed'lIiiIIiId there w be very little Impact on Army programs. The ~. \ 
Hercules could lift to altitudes as high as 9S kilometers with high U ""-! 
accuracy, and it cou 0 Ire within a month. It did not h.ave a comman~ arm Co: c6 ff'\ 
signal, but did have command fire and destruct. In parallel WIth these consld~ra- ~. \f) I 
tions, Sandia started down the path of wha)JJiilieventuall became known as the StrYPl, a 'f"\ . 
ballistic (unguided) missile that could lift smaller systems to ~ome of", U J ~ 
the lower altitudes being considered. Th XM-33 rocket englDe that vJ ~ . 
had already been used for some of the instrument packages during the operation. ..c ~ "' 

The Kingfish argument now became real. It was quickly determined that it was.t;:. V? ~ 
feasible to change the trajectory of the Thor and that most of the experiments could -t. ::> 
be performed with a detonation point some 250 miles southwest of Johnston Isla.nd. 3 \D ;­
However, such a change increased the operational problems 
Committee eventually compromised on the trajectory, selecting a burst 
altitude and thereby· avoiding the possible eyeburn hazard in Ha 
down the. path of prep.ring nearly every possible warhead for every practical missile. 
While all of this was going on a large part of the testing organization had scattered 
to the four winds, since there was no definite plan for future high-altitude shots 
and no possibility of any shots soon.' . 

On August I 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 difCicult 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 made, and the system had started to 
settle down. Major reliance would still be on the Thors launched Crom 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 organization to be prepared to test 
on one mon th 's notice. 

In the second half of August the tentative agreement on the burst altitude of .~ ; .... 
Kingfish came unst n Committee did not wish to accept_ ""'-J .:::.:J 
for the altitude shot because the air density was ~.ol./:)I"'" 
to allow the d' x-ray propagat on. However, the trajectory had to be picked soon ul ~ :-C ' 
or Douglas could not put it into the Thor missile in time for the utS- "'2- ~ .~ ( 
tions arose for the small shots. The first two of these at f""'\ '. J ~ 

~ 1,.') 11) 
altitude presented no problem; however, the third, proposed at -4""\ L,l) uv. 
a potential eyeburn problem in Hawaii, but it was not clear small '-J - - .... 

~_1v.', fireball to be produced would create a serious eyeburn hazard .. By mid-August two t= ""! 
T~or pads were being prepared for the larger shots, construction of two Hercules pads J:. V) V)~ 
was underway as backup for Bluegill (the pads being equipped so that if one missile ~3 :::> ::,::) ( 
did not operate, the second could be launched immediately), and the XM-33 missile .J) ul 
(Strypi) was in the final stages of development. Between the Hercules and the Strypi 
the small shots could be taken care oC, but DASA had not yet d'ecided that those shots 

~-----
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should be done. It appeared that the BluegiJJ Thor could be ready September 20; the 
BluegiJI Hercules by September 25; the Urraca Thor on October 2; a second Hercule~ or ~ 
first Strypi by October S; a third low-yield shot by October J 5; and then the KIng- V 
fish Thor on October 17. ol ~ 

In late August, recogni DDR&E had changed ~ ~ CV'\ 
the proposed Kingfish yi ld some Sm

ll
311 ~ . J 

shots, namely Sideshow, ' ~ C1S • 
• at the highest altitu e a at th'e ·u'):x. 
highest altitude available to the Strypi ~ m 4J 

However. the effects of Starfish on sa were now ~ V '"" 
becoming well known. Scoville told Gerry Johnson that he thought the DOD was £ tf)_- '(] 
irresponsible in proposing any more high-altitude detonations. The problem came to a . _ ...... 
head at an NSC meeting on September 5. By now the Soviets were well into their 3 ~ 
second atmospheric test operation since the 1958-1961 moratorium, and some of the lQ ~ 
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 prolonaina the series. ~ 
At the NSC meeting one of the small shots was deleted. bu.t. perhaps more important, ~ ~ 
Urraca was thrown out by the President. both because of its possible effect on W ~ 
satellites and because the President really did not ~ish to develop another method of ~ m " 
testing. His objective was to prevent testing, not to help it. In addition to these:J ,..... 
decisions. Kingfish was left floating because of the worry that at such a larae ~ ~ 
yield, it too. would cause satellite difficulties. Thus, of the old hiah-altitude:g <::J r'" ~ 
schedule there was only Bluegill to finish, but there were three new shots.. ..c . n ~ 

During September tinued. To make some progress, a.£ v ~ "'-I \.l 
tentati~e burst position at 180 kilometers range on a -± ,::::) rn < 
bearing of 210 dearees f with the concurrence of Ogle. 31.0 ..: t. 
However. this position was still not satisfactory to the McMillan Committee. In mid-
September the situation was that if the intended yield was changed after September 2S 
there was no time to re,bui 
The "'"" ~~ 

"'O.~ 
8·~t() 

kilometers range on a bearing or 190 ~ . 
could be done earliest, was satisfactory from the point ntauon. ~ \0 I~ 
and presented no eyeburn hazard. but it was the least desirable experiment from' the ~ ~ "'4{ 

point of view of the McMillan Committee. The second position involved flying the; ~ vJ­
Thor on a trajectory not previously used. but Douglas thought it would probably work. -: V) v 
However, detonation at that altitude mi~e damaae. Ogle simply -:..J ::> ~ 
would not agree to the third possibility_ because of the . possible -.J ",,) 
eyeburn problem in Hawaii. . 

During the third week of August Ogle went to the problem -= 
with the McMillan Committee. KingCish would be altitude. or ~ ~ 
course, later in the week the decision came unstuck, McNam3ra ~ ~ 
aareed that preparations would continue for the ~ C'6 
requested that work be carried forward in paraU to allow the ~ ~ 

• 2 shot. . Starbird requested still another review of' this pOSSJ y. ~ IJ) ~ I 
answer was that "There's a limit beyond which human flesh cannot endure," but he went ~ ~,..... 
on to point out that the latest date at which the Field Command Test Unit could.;:;, ~ f::$ 
adjust the small rocket trajectory's instrumentation, and pod instrumentation for =f :5 '-.J 
Kingfish was the previous Monday, September 17, and that any changes from now on 3 ~ 

V)-
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would degrade the quality of the experimental results until th.ere' was finally a poi~t 
of minimum return. He further stated that we could not retam the full dual capabI­
lity; all that could be done was, to plan on ~ne trajectory an~ suffer the very 
serious loss of data if a late switch were requJrcd. He also pomted out that any 
further studies on the eyeburn problem were a complete waste of effort. 

By September 1 the Thor pad construction, the Hercules p~eparatio~s, an~ the 
Sirypi preparations were sufCiciently advanced to plan resumption of hIgh-altitude 
testing, starting with Bluegill on September 23. J:l0wever, the. Septe~ber 5 NSC 
meeting changed that. The third U.S. manned orbital s~ace fhght ~lt~ astronaut ,~ 
Walter Schirra aboard was planned for September. StarfIsh results mdlcated 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 ~ ':c 
Merc~ry shot (MA-8, scheduled for September 25), and the last Dominic eve~t wou!d be ...:!:f '-.J 
November J or earlier. As a result of these decisions, the September hIgh-altItude \J ~ 
schedule showed Bluegill on October I, Tightrope on October 9, Checkmate on October:5 '~ "\ 
J S. 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 --c X 
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 --t::: "'J ,-

On September . altitude ~ ... ..:. ~ 
and Checkmate. convinced -- ...J.,j 
the Task Force ship was a essential to their Bluegill experi- .::s 'tOO 
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, f"t) 

safety studies of its fusing and firing systems promptly began. After a safety V V 
meeting on September 11 Starbird asked for information on a number of other subjects. \,J '2 
including the probabilities of certain types of malfunctions such. as burning on the ~ ~ 
pad when launch is attempted, malfunction during the booster thrust, malfunction:::::> C'5 rt\ 
after separation, probability of success of the barometer backup, probability of ,\;}. 
firing without the (ire signal ~einl sent, etc. He was also somewhat unhappy at the--C ls') ,~ 

,concept of launching a, second Nike immediately if the first one failed. Mustin ~ U ~ 
immediately discussed the problems with Bill Carter of Redstone Arsenal, who offered..t:: - -
a number of possible chan ' The' -= \,,? \iJ 

"'!:. :J 10 ,-, a 
ve guaran ee that ,the 

Bluegill alternate could not fire below an altitude of 60,000 feet. Eventually a 

,::5 '0 

command arm circuit was installed to take care of this problem. /"' 
. The Strypj's. firing syste~ was the sa~e. as used on the Th?r,' a~d there was no "'-.i 

partIcular question about Its charactenStlC5; however" CertificatIon was still ~ /""'\ 
necessary .. The first Strypi certification~ccur e on Jo nston' Island on September ~ ..0 
22. The mock warhead reached an apogee and impacted downrange at c. '-..) 
225 kHornet.ers .. The flight was ~ully accepta e or the Checkmate shot. '::) ~ ,..... 

The fl.nalllY of Urraca bemg deleted from the schedule had so discouraged LASL -0 L') ...s 
th~t Hoerhn ~ad concluded .n~t to fly his highly jn~trumented KC-13S. Furthermore.-:::> • V 
KIley was haVIng problems getting his KC-13Ss back to the shot aad was thinking very ..c. <y r 

....c"! ~ 
; lit R &:=fs -!:' "::) ~ 
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carefuJly about thc ncccssary optical covcragc. On Septcmbcr 14 hc discussed this 
problcm with the Chief of DASA, who then formally rcqu'csted that LASL operatc its 
optical aircraft on all subsequent high-altitudc 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-! 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 '-J 
do Bluegill. However, unfavorable weather forced a delay to the night of the 15th. ~ ~ 
Shortly after launch on the night of the lStb the Thor again failed in flight, and -0 ~ 
the warhead and missile were destroyed. This failure was apparently due to troubles c C"6' 
in the guidance system. The Thor crews and, for that matter, everyone else were..:=> ~") fY) 
tremendously dejected. Starbird eCCectively gave up on the Thor, suggesting that the \(). 
Douglas representative sit to one side (or a little while and contemplate the situa- ~ _ I~ 
tion. However, there was no choice: the Task Force had to make the Bluegill attempt ~ 'CJ ""'l 
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 was ~-+- ..::.." I.J.J 

picked. 3- . ...J <) 
In the meantime, Checkmate, had been \!'") 0 

scheduled for the 19th. There was y of the 
19th, 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 
than a minute. Auroral streamers to ·the north and south formed immediately. Pink 

In 
the meantime the Thor situation was reviewed, and Starbird proposed that the pods 
might be causing some ot the problems, since, of the nine pods flown, only five had 
been within the acceptable raDge. He alsQ 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 measurements 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 . these problems the rel1\aining shots would usc Hercules and Strypi as the primary 
missiJes, with the Thor as backup. 

The confusion about carriers caused the experimental system great difficulty 
because the timing oC 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 2) a second Nike-Hercules Bluegill certification was fired, but it 
self-destructed njne seconds after lift-off. The failure apparently resulted from 

nco- • 
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. ~.~~ 
loss of beacon. return signal to the missp~ t~ack radar 2.9 s~conds after launch.:::::S ~ 
(The October J Bluegill Nike-Hercules certifIcatIon had. been satIsfactory, as had . t~e ~ . ( 
Tightrope Nike-Hercules certification on October 6.) There was some hope that thIS ~ ~ 
difficulty was caused by high RF background noise on the island. so plans were made ~ . 
to do a Tightrope Nike-Hercules certifi~ation the next day to gai~ assur~nce t~ ~ \.? q 
Hercules was actually all right. Starbird argued to delay Bluegdl untIl the __ ::::> ~ ;;. 
~evice could be put on the Strypi. (The Strypi had worked successfully every time -.:J l...') -
it had been fired.) 

The next day, October .22. 1962, at 4:45 p.m .• th~ Nike-Hercules certification. ~ 
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 ~ /::3 
that shot, so the decision was made to try the Thor again. u -.J ~ 

For the next two days the Hercules people worked on their problems while Sandia C ~ 
tried to prepare for all variations of shots with the Strypi: Because of al1 of the::::J .\0 
options, failures. and bac Ogle asked LASL how long It would take to prepare -z, U? t 
another one or . warheads. On October 25 Max Roy replied that one or two "V:j ~ 
additional could be available' 21 to 25 days after a firm requirement was ~ ~ 
'. . . \. 

given. -:: ::::l" 
November 1 was getting close. The fourth. attempt at Bluegill using a Thor took 3. t 

place just after midnight on October 26: it was finally. successful. Starbird left l() 
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 aU 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 KingCish' device was lifted to altitude and fired. using up 
ou r last Thor, our last R V. and the last pods. The rest of the night was spen t in 
celebration. 

The Kingfish success left one shot to be fired, namely, Tightrope. which had 
been relegated to the Hercules. On November I the Task Force gave the Army 
Hercules personnel one 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 Island 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-oddyears following 
the events of this accouDt. 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 tbose who may be called upon in the future to 
respond to a similar national need. We will summarize those that seem 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 ended before the most important moratorium-related lessons for the nation had 
emerged. These lessons, the' most important of wbich we bave tried to state below, 
were not self -evident, but had to be learned as evidence accumulated. 

Without knowledge of certain events· tbat followed the history presented here, 
even a thoughtful reader might, be excused for reaching conclusions that ar~ 
erroneous. It would be possible, for example, to read this account carefully and 
note that, after all, it was possible Cor tbe United States to resume useful testing 
underground only two weeks after the first Soviet explosion; and that although the 
Christinas Island phase was delayed for a number of months, most if not all of the 
weapons tested there performed admirably. At tbis point, a reader 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 d'uty to 
attempt here to do so., 

·Several timet in tbe text, and now here, -the ~tem" it referred to. It it a term of an that we think dnerves 
definilion. V.ually when O,la referred' to "ahe ~Hm" he meuat abe entire cOJll!Dunity of doen: politician., executive d~ci.ion 
maken, leientia", -military playen, aDd otber operaton wbo ~e tbinl' happen. Ona of. tbe chanetari.tiCl of the ')'Item i. 
that it i ... ldom .tatic ~or lon, (at one time .... McMWan Pan.l wu not an activ. pan of tbelY.tam, b"t it lOOn became one). 
Another ia that it coneilll of .ubq.kmI and inHrrelatiODlhiPl, und .... tandinc of which can IOrnetirnee prove u.eful (the 
Pneici.nt it unlikely to ov.rrule the Joint Chieft on a crucial ialue). Ouyiden IODletnn. try &0 enter the l1.tem by offerinl 
"ev.ry Uliltance .hon of actual help." Th.,- U8ually fail. 
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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 Livermore with future Plowshare activities 
iii 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 
contin'gency planning, but as a fortuitous result of other inCluences. 

The lesson here was that a quick response to national testing needs is likely to 
be available only if essential people and physical assets are .kept active during a 
testing hiatus, by enpgement in closely related and clearly useful activities. 
Evidence that this lesson was easily forgotten emerged a decade and a half later 
during intra governmental negotiations sparked by' the Carter Administration's efforts' 
to achieve a comprehensive 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 ",ith 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 weapons 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 19SB-61. The lesson. though it was recalled 
only with the greatest difficulty, was in part that such activities are essential 
unless testing is permanently renounced. 

In retrospect. it is clear that the events chronicled in Chapter IV were rar 
more traumatic than those in Chapter III. precisely because no comparable program­
matic protection oC cadre and assets existed in the area of atmospheric and high 
altitude testing. Perhaps because it was mote 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 (L TBT) 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-

'tratjon 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 L TBT was ratified. and the country at first supported .the readiness 
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Safeguard with fu~ding and effort; two of us (RRB, DRW) beca?,e deepl~ jnvo)ve~ in the 
resulting activity at Ogle's request. As a result of expe.nenc~. galDed dunng the 
latter part of Operation Dominic, the Air Force was tasked tn a JOInt memo~a~dum of 
understanding to provide several NC-)35 aircraft, to be developed, modified, a~d 
maintained as improved diagnostic platforms; dedicated and modified B-52 drop atr­
craft and a fleet of sampiers were activated as well. A special Wing at the Kirtland 
Air Force Base maintained an ability to perform test mISSions, reinforced 
periodicaJJy by realistic readiness exercises that involved many of t~e lab~r~tor.y 
personnel who had participa~ed in Dominic. Ogle continued to in.volve hImself ID t~JS 
activity. at first directly and later in an advisory capacity, even af!er, for 
practical purposes, the readiness program expired in 1975 with the loss of Au 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 expend . . 
money and effort to maintain readiness to test in the atmosphere (and at hIgh 
altitudes). was overtaken by a second lesson based on the post-moratorium experience. 
As the apparent likelihood of test resumption in the prohibited environments receded, 
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. although 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 danser of misinterpretation. It would be easy 
to conclude from these results that testing was really unnecessary because the 
validation of moratorium designs demonstrated that it was possible 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 ) 985 
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: 

Wilh naumed U.S. tHlinC in lh. aftermalb of lh. Moraloriwn,". dilcovered technical problelN with .everal 
.... pon.l)".t.lftI. Ju. relult of the Moratorium, _ 10.& man,. people from the weapon procram. It it had not 

.nded .. hen il did, ..... oWe! bav. nmaiDed iporanl of .tockpU. problema and .uffered (urther personnel 
aUrition. 
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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 which Ogle was personally involv'Cd), .led him in 
August 1977 at a meeting of a senior· scientific advisory panel. to express surprise 
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 eTB 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: 

OurcaJcuJation ofriab Md beaeliu (from the MomoriwnJ .... aJrec:tacI br outonrcoafideace. pem ... one could 
•• ,. ~ce, ill the .tate of our Imowledp ofth ..... pon un proJrUD Mel_apon \e8u before Md Madill, up 
to the Moratorium. Looiria, back. \hi8 i8 "\ouadiDr .... Th. MorUoriwn would ampl,. el4llDOD8h'at. tbat th.re 
.... much ... clicl Dot Imow. Mel experieace later.howecl tbat _ totally CaJlecl to NCOIftise our iporaace at tb. 
time .•.•• Ultimat.J,. ... clicl certifJ' IIOIDe ... apou that had DOt been _Hel. ill the belief \bat our unelenteaciilll 

and daip coda .. ere .. Wac\orJ'. In 80me c_ the .... pou prv¥eCl out ill _till, after the Moratorium. in 
otheN the)' did not. The Irq point here i8 th.t ... weat ahead and mad. thae d.a.iou. under the p ..... Ufa of 
the time anel our exceuive belief ill our \beoretical unel.NtaDciinl anel deeim coda •.. J can onl,. .s,. now~ 
with the benefit of couieleRble hillclai,ht. that wcb nliMce w .. (and probabJ,. woulel apiD be) M almoat 
imailUble temptation in the abeence of nucl.ar \.eIu to prove out our theoria anel vaUelat. our el .. im 
calcul.tiou. 

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

A ver)' ncen~ experience aho ... that ... um CM make _tabe in apite of the peat advanc .. ill our computen 
and experimental 'eehniqu... Th. cue involved OM of our __ import ... , DeW urateric .,..tema. S~ety 

Rquirementl for thi8 ••• pon were _peciall,. ticbt ... wen tbe coutrainu placed on the delivery I",'em for 
which it ... bein, d .. imed. and there were atiD otar CODIideratiou that made tbi8 • particuiarly chaUenrin, 
... imm.nt. In .pik of th .. e IOmetimel CODftictinl priorit_, ... were eatinlJ' confid.nt lhatlhe w.apon we 
daim.d would perform .. required. 

Alter lhe d .. ien wu compl.ted anel c.rtified for production. another coatibpftq w .. broUCht up 'hat had not 
been duplicated iIllhe t .. t procram up to that time. Moll ofth. k.,. participanu judpd that DO further telt 
.u required in order to have lU,h confidence in the .... pon und.r all circumatane ... but • Ie. , mindful of p .. t 
.m.adventufa, convinced UI we .hould do another tat limulatillllhe n_ conditiou. When thi8 t .. t wu done 
(aCter production hadltarted) it failed elramatic.lIy. The .... pon .. ould fail uncler certain conditiou that it 

very likely would .ncounter. Beeaule we Were able to do additional nuclear t .. t., we could confirm the per­
formance of a replacement dailn expedilioully. and production wu interrupted onl,. brien,. 

It was. in fact, WiJIiam Ogle w~o first raised the question of the neccessity for an 
additional test of this 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 ~epe~.d~ on 
another: that a competent nuclear weapon technology cannot be preserved IndefInItely 
without a test program. We know now that nuclear weapon design was, and to a large 
degree stilI is, an empirical rather than an exact scienc~. Weapons are not 
designed from "first principles." Although both calculat1o~al and la~~rat~ry 
techniques have improved dramatically since 1961, those responsIble for ceruf~catlon 
(If the performance of the weapons in the U.S. stockpile believe that they requue 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 weN detected with a Itockpiled weapon ... we would .. &in be unable '0 determine it. 
leriou.n ... or validate propouclaolutioDi with nuclear teetl .... With a rela'ively Imall number o( dualM in 
the ItockpUe, Ulually intended to Nmain lheN for many yeart, a problem with a lin,le de.iJ'n could have a 
.. rioUi impact on our nuclear de'errent. Thit problem it wol'llfteci, in my vi_, by the un(orPvinc nature ,or 

current nuclear weapon dui,... .... 

I)upite tbit facl, tbe riIk tbat '" would come &0 rely &00 much on theory; codu, and non-nuclear tel" durin, a 
moratorium it probably eYeD poeat..- today. F-.r of our duirnen I'IIDUIlber the cbuteninc experience o( the 

Moratorium, and tbe yeart tbat foUowed, and beeaue our calculaUODal toole are more elaborate and refaned, it 

it euier '0 believe tbat they truly limala'e nature. ThUl, we could ..am be led .. rioUily utray without the 
ability to validate our calculatiODI and duiIDI from time to time. A. time WeDt by, we would probably be 

'emp'-«l to develop," certify, and .&ockpUe uiltuted w.apaUl apia. 

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 rep~ated here. 

Systems Testing and Realism 

Two questions were repeatedly posed by Ogle: (1) Is the U.S. 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 so? 

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 Stafr, and other DOD clements, separately 
contribute information about their functions that is used in formulating and 
developing policy and war plans. This approach makes it Hkely 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, arid in general, the 
judgment made that they cannot produce serious effects. But, can any of them lead to 
mjnor 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 r,evealed, 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 BiIl 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 oC the test organization. 

In the later yearsoC 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 military planners, 
some of whom recognize the need for realistic operational 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 Jed 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 oC political compromise. (Some would say scientific 
an,d technical compromise for political reasons.) In addition, though,' we have 
important experience with compro~ise 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 hypoth~ses. But once the individual test is 
approved for planning, it is' ,viewed, properly, as an experimental opportunity. This 
may lead to modifications of the original test plan, and even of the test device 
itself, to accommodate additional experiments, and thus to make the test event more 
productive of useful data. The author has discussed a classic example of 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 chang~s 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 Cor such eventuality, but must develop and enforce a discipline of their own, 
to .assure that the primary test objectives are ,not unduly compromised and that 
accommodation of the needs of one 'test participant does not inadvertently harm the· 
interests of another. . , 
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A related category of compromise comes during the operational or test execution 
phase. Not' all test participants will have achieved the required h'igh stat~ of 
readiness at the same time. Nor will all find the s.ame set of operational 
conditions optimum. Yet. typically. a delay in favor of one experimenter will lead to 
deteriorating readiness of another.' The test organization management (read 
Scientific Deputy) must be thoroughly conversant with the purpose. experi.mental 
requirements and relative importance of each of the primary and add-on expenments. 
and must have the' perception and courage to choose among them when that is called 
~~ . 

Several aspects of these compromises are 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 fuU-scale nuclear 
weapons test program might be carried out except as a joint venture of the national 
laboratories and their Cederal sponsors (today DOE) and the military services (the 
DOD). Looking back over this history of some of the momentous years of the nuclear 
test program, it is well to consider the unique position of the Scientific Deputy 
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 reasonable 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 resener~te 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 hinory as our· guide, we would expect to see weapons scientists of the DOE 
laboratories as advisors at aU levels Crom the White House on down. and as active 

. responsible agents in the execution of test plans. In years past. using our Pacific 
test experience as detailed in this work, this has been facilitated by the 
establishment or a Joint Ta.sk Force, reporting jointly to the AEC and the Joint 
Chiefs of Staff.' The Task Force stafr 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, a·nd 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 realities arc 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 ha's to do wit~ the timing of a 
resum'ption 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 politica) process to proceed without distraction. This can be frustrating to the 
test organization; but when the reverse, occurs, that is, when overriding political 
imperatives 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-c,:urrent national 
political initiatives probably will 1I0t 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 difficult; but it must be done. 

Conclusion 

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

In early ISMS2 Preaident Kennedy. nOedine on the experience or th. MorMorium •••• Rid that in the future 

the US would find acceptable oaJy wriUen acreemenu which proYided for ... adequUe inlpection _,._'em in 

relard to preparatioM u well u _tine. Be emphuised that -'lUI IIW8t be a fully effective tnaty, We 

know enoulh now about broken Deptiatio .... MCrdpnparUio ... aDd aheadv ... , ... ..uaect from alons, .. t Hri .. 
DeYer to offer ..un ... uninlpecMli 1IIOntoriuaa. loa. mq urp _ to tl'J it apia, k"pine our preparatioM to 

t .. t in a cOMt ... t .tate or nadiDae. But ba actual pnctice, particularly in a eociety of free choice, we 

cannot keep top fii(ht ecienti8U coneentmiq on ,be preparation or ... experiment wbich mayor may not take 

place on an uncertain da'. in the undefined future. Nor can ...... technicallaboratori .. be kept fully alert on 

a atandby buia waitinl for 801M other Dation to break ... qnemen'. Tbia ill no' merely difficult or 

inconvenient--we have explored tlUl alternativ. tborouchl,. and found it impoeeible of execution." 

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 Atomic 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 debris. .~ 
The time intervals between stages were measured by electromagnetic and optical detee- ~ 
tors. To check on the feasibility of an all-airborne measurement system, fireball /""\ 
cameras, time interval detectors. and distance measuring equipment were also operated <:v..c, 
from aircraft. . W '-' 

The Department of Defense conducted a number of effects measurements in con- """E C"5 ("'f 
junction with the AEC tests. Eyeburn studies, radar transmission studies, and close- !:) \{) 
in thermal radiation measurements were among the more prominent. \() ~ 

Weapons put. t ~ 1.1 

appreciable fallout detected either on Christmas Island or any of 
the surrounding islands, and there was no damage from water waves. Damage from 
thermal radiation was very slight, and blast damage was generally minvr, 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 sedously 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 are being analyzed; these should yield some useful x-ray effects infor­
matjon. 
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t\n lDlereStlng SlOe ell eet was that the Royal New Zealand Air Force was aided in 
antisubmarine maneuvers 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. 

• see .. !, 
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At Kwajal.in, 1400 mil .. to the w .. t, a d.n .. ov.reut .xtended the l.nlthof the .ut.m horilOn to a heirht of 
5 t08 d • .,..... At 0900 GMT, a brilliant whit. fluh bumed throurh the clouda, rapidly chan~nr to an expandinr 

p.n ball of irradiance ext.ndinr into the clear .ky above the overeut, From it •• urCac •• Xtruded (Hat white 

fin,.n, renmblm. carro-.tratUi clouda, which'roIe to 40 d.~ ... abov. tbe horison in ,wllpinr arca tuminr 

. downward toward the pol .. and dilappeariq in _onda to be replaced by 'pectacular concentric cirrul-like rin .. 

!nOVin, out from the blut at trem.ndou. initial v.locity. finally .toppinr wh.n the oui.rmOli rinr wu 50 d'ere­

ov.rhead. Tbey did not diaappear, but penilted in a .tat. of froHn .Ulln.... All thi. occurred; J would 

judp. within 45 MConda. AI the rreenilb li,ht tumed to purple and be,an to fade at tb. point of bunt, a 

brirht red rlow beran to dev.lop on the hori&on at a direction 60 d • .,.... north of .ut and .imultan.oUlly 60 

d'rreee .outh of .ut expandin, inward and upward until tb. whole .ut.m .ky wu a dull, buminr red .emicircle 

100 d.rreu north to lOuth and halfway to the Hnith obliteratinr .om. Q£ the l .... r .tan, Thi. condition, 
intenpened with tremendoUi white rainbowl. (Ed. note: meaninr unclear) penilt.d no I ... than •• v.n . 

minut ... 

At aero time at Johneton, a whit. fluh occurred. but u _ u one could remov. hU,onl .. , DO inten .. lirht 

wu preHnt. A _ond after mot time, a mottled nd dilc wu obnrved directly ov.rh.ad and cov.red the .ky 

down to about 46 d'IN" from the HDith. Generally. the ndmottled relion wu more intenll on the eutern 
poftione. Alo ... tb. mapetic nonh-eoutb line tbroup the bunt, a wbite-yellow .treU extended and INW to th. 

Dortb from n ... senith. The width ofth. white .. trealted rqion INW from a few derreu at a few NConda to about 

5-10 d'ere- in ao neonda. Growtb of th. auroral N(ion to the north wu by addition of new lin .. dev.lopinr 

from _t toe .. t. The white-yellow auroral.treamen receded upward from the boriaon to the north and IN- to 
thelOUtb and at about two minUtel, the wbite-yellow banda were "m about 10 c1erreu wid. and extended mainly 

frOm n.ar senitb to the lOuth. By about twominut ... the nd c1i.1c relion had completed c1i1appearanc. in th. w .. t 

and wu rapidly fadiq on the eutern portion of the cwerhead c1i.1c. At 400 NConda ....... tially all major 

vilibl. phenomena had dilappeareci except for pouibly IOIIIe faint nd ,low aloq the north-lOUth line and on the 

hori&on to tb. Dorth. No IOUDda w.N heard at Johneton uland that could be defiDit.ly attributed to the d.tona­
tion. 
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APPENDIX C 

CHECKMATE 

General Summary of Results 

At Johnston Island, Checkmate observers first saw a green and blue cir.cular 
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 SO-degree elevation 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 Cor a few minutes to the north, below and beyond 
the streamers. 

At Samoa, ~bservers 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 a few seconds leaving an orange glow at the conjugate point 
.which then faded completely by abo~t H plus I minute. -.-- - - - ~ 
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APPENDIX D 

BLUEGILL 

General Summary of Results 

Observers at Johnston noted a brilliant white flash and a noticeable -thermal 
pulse that was readily felt on the bare 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 an~ south along the magnetic 
field. The streamers, which appeared to come to a focal point in the s~uth and to 
form a fan toward the north, lasted about three minutes, graduafly 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 I 1!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 picture of the 
fireball and debris motion can be built UD. 
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~3~ 
~ ~ ~ The 2.500-foot and 6.000-foot range pods carried aloft on the Thor have been 
\f) S ~ recovered in good condition. The middle pod imp~cted: abnor~~l1Y and suffered - S moderate structural damage;· its instrumentation was In falf condItion. Good .tra~ks 
"'::) ~ were obtained and orientations appear to have been correct on all pods. QuantItative 
tf)- -i data from the pod experiments are not yet available; however, .it appears .that the .pod 

experiments on Bluegill were more successful than those on eJther StarfIsh or· KIng-
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Monkey and rabbit eye burn 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 
ir-regular 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 a·reas 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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llorthward purple streamers. A purple glow region about 10 degrees above the northern 
horizon was separated by about 20 degrees elevation 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 
area after +5 minutes. This green area grew into an elliptical region with the long 
axis oriented east-west. and appeared to grow westward. 'At +10 minutes the oval, 
extended about 30 degrees east-west and 20 degrees north-south. At abbut +20 minutes 
stars became visible through the green o\!al 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 baJJ elongated vertically. being asymmetric at the 
bottom. The cloud stabHzed at an elevation about 20 degrees above, the horizon and 
flattened out as the red ring disappeared and the cloud faded. Eventuaily, the 
debris separated into two platters, one above the other, with their centers canted IS 
degrees to the horizon, the lower end to the observers' left. The cloud was still 
easily visible at +? minutes, but was no longcr visible after about 9 minutes. 
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Pod release aDd 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, wJth the backplate and major portion of the flare and 
tracking antenna portion of the nose missing.· The indenter gauge on this pod was 
recovered. The pod appeared to have been within 20 degrees of its desired oric:nta~ 
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 Ti,htrope detonation was accompanied by an intense 
bright flash. 'Even with hilb-density IOllles. tbe fireball 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-oranle 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 seconds. 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 nor.th until it was no'longer visi,ble. 
From Hawaii, a short sharp Clash of white light was visible on the horizon. 

lasting less than 2 seconds. No other evidence of the detonation was detectable. 
No observable effects were seen at Tutuila. although the weather was re'ported 

clear. 
The experimental effort on the Tightrope event was greatly reduced from that on 

previous high-altitude events. The lower althude 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 
predictjons. Visible effects were confined generally to the Johnston Island danger 
area. some 320 miles in diameter. 
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ABM 
ABMA 
ACDA 
ADC 
AEe 
AFB 
AFBMD 
AFCRL 
AFLC 
AFOAT 
AFSC 
AFSWC 
AFSWP 
AFTAC 
AGC 
AICBM 
ALOO 
AMI 
AMR 

,AOC 
ARDC 

GLOSSARY 

Antiballistic Missile 
Army Ballistic Missile Agency 
Arms Control and Disarmament Agency 
Air Defense Command 
U.s. Atomic Energy Commission 
Air Force Base ' 
Air Force Ballistic Missile Division of ARDC 
Air Force Cambridge Research Laboratory 
Air Force Logistics Command 
Air Force Office for Atomic Energy 
Air Force Systems Command 
Air Force Special Weapons Center 
Armed Forces. Special Weapons Project 
Air Force Technical Applications Center 
Amphibious Force Flagship 
Anti-Intercontinental Ballistic MissHe 
Albuquerque Operations Office of U.S. AEC 
Angle Measuring Equipment 
Atlantic Missile Range 
Air Operations Center 
Air Research and Development Command. predecessor of USAF Systems 

Command 
ARPA Advanced Research Projects Agency 
ASD Air Force Aeronautical Systems Division 
ASROC Antisubmarine Rocket 
ASWT Advanced System for Weapons Test 
A VM Guided Missile Ship 
A WRE (U.K.) Atomic Weapons Research Establishment 
BUCOS Balloon Interim Capability in Outer Space 
BREN Bare Reactor Experiment. Nevada 
BSD Ballistic Systems Division 
CIA Central Intelligence Agency 
CINCPAC Commander-in-Chief. Pacific 
CINCPACAF Commander-in-chief. Pacific Air Forces 
CINCPACFL T 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 
CVS Air .. Sea Warfare support aircraft carrier 
DAMP Downrange Antimissile Measurement Project 
DASA Defense Atomic Support Agency, successor to AFSWP 
DDR&E Director, Defense Research and Engineering 
DOD Department of Defense . 
DOE Department of Energy. successor to ERDA 
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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 
ICOS 
IRBM 
JCAE 
J.I. 

JOC 
JOWOG 
JPL 
JTF 
kt. 
LASL 
LCM 
LCU 
LLL 
LOF 
LORAN 
LRL 
LS.D 
Ll'BT 
MATS 
MIT 
MLC 
MOF 

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 
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Energy Research and Development Administration, 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.l. 

became J.A. for Johnston Atoll 
loint Operations Center 
Joint (U.s./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 

u8e:C .. e:T • 



462 RETURN TO TESTING 

. mR 
MSTS 
Mt 
NAS 
NASA 
NATO 
NBS 
NEL 
NOL 
NPG 
NPM 
NRDL 
NRL 
NSC 
NTS 
NTSO 
NUTEX 
NVOO 
OCD 
OFO 
OMB 
PACAF 
PMR 
PNE 
PSAC 
RAF 
REECo 
rem 
R 
R&D 
RD 
RF 
RV 
SAC 
SALT 
SBAMA 
SC 
SCLL 
Shake 
SHAPE 
SRI 
SRP 
SSD 
STL 
SUBROC 
SWC 
TAC 
TG 
TREES 
TTB 
TTBT 
TWG 

mi1li-Roentgen 
Military Sea Transportion Service 
Megatons 
Naval Air Station 
National Aeronautics and Space Administration 
North Atlantic "Treaty Organization 
National Bureau of Standards 
Naval Electronics Laboratory 
Naval Ordnance ~aboratory 
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 
Office of Field Operations of AEC-ALOO 
Office of Management and Budget (formerly Bureau of the Budget) 
Pacific Air Force 
Pacific Missile Range 
Peaceful (Uses of) Nuclear Explosions 
President's Science Advisory Committee 
Royal Air Force 
Reynolds Electric and Engj~eering 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 Corpolation-Livermore Laboratory 
1 shake. ) 0- seconds " 
Supreme H.eadquarters 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 Electr"onics 
Threshold Test Ban 
Threshold Test Ban Treaty 
Technical Working Group 
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U.N. 
U.S.A. 
V.S.S. 
ueRL 
UHF 
USAF 
VSDA 
USGS 
VHF 
VIP 
VLF 
WIT 
WRS 
WWG 
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Name adQpted by telecommunications industry for electrically transmitted 
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 

Note: A few acronyms or abbreviations that occur only once, or a very few times, in 
the text have not been listed in the Glossary owing to our inability to track down 
their meaning. These are: eeVE. and OZ, which apparently imply some types of ocean­
going vessels, and APSe and USAS. which -- from the text -- were organizations that 
controlled or operated ajrcraft. 
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The editon apolosi.e for any confuaion 'heae omiaaiona may caule the reader. 

1 
100% fUlion device. 283 
100-me,aton bomb, 230, 233. 315. 316 
100-me,.ton yield, 316 

16-M.311.313;322,323,413 

S 
50-100 me,aton U.S. device, 336 

50-me,.ton bomb, 316 

50 me,aton t .. t, 335 
56Xl (XW-66Xl) Primary, 282 

58-NTS.55 
S8B (Projec&), 100 

8 
8- Projectile, 254 

A 
Aamodt.. Lee. 85,8i. 171,lfD,SlO, 400 

Aardvark. 282.289. 2go,295 

Able. 40. 58, "6, 16 
ABM, 49. 252, a14 

ACANlA. 453. 455. 458 
Achelon. Dean. II 
Achelon Committee. 19 
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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 usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use 
would not infringe privately owned rights. Reference herein 
t(' 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. 
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