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FOREWORD

The following report of Operation HARDTACK, Phase I, covers all
aspects of engineering, construction, operation, and maintenance of the
Eniwetok Proving Ground, Marshall Islands. This report has been prepared
in accordance with the requirements of Contract No. AT(29-2)-20 as set
forth in Paragraph 1, Page 10, Modification 55, of General Requirements.

The series of nuclear tests comprising Operation HARDTACK, Phase
I, has advanced the development of weapons for defense against airborne
and missile attack by a potential enemy. Another goal of the tests was the
further development of nuclear weapons with reduced radioactive fallout.

The principal objectives of this report are to provide a complete and
detailed account of the stewardship of Holmes and Narver, Inc., as Archi-
tect-Engineer-Construction-Management Contractor for the Eniwetok Prov-
ing Ground; to make a careful evaluation of the work performance; and to
present conclusions and recommendations which will be of value to the
Atomic Energy Commission, to Holmes and Narver, Inc., or to other parti-
cipants in future projects of a similar nature.

FOREWORD
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SECRET

This material contains information affecting the
national defense of the United States within the
meaning of the espionage laws, Title 18, U.S.C,,
Secs. 793 and 794, the transmission or revelation
of which in any manner to an unauthorized person

is prohibited by law.

CHAPTER |, SECTION 1

CHAPTER |
INTRODUCTION

SECTION |
NARRATIVE SUMMARY

BACKGROUND.

Operation HARDTACK, Phase I, was the
fifth consecutive test series to be conducted at
EPG in which Holmes & Narver, Inc., participa-
ted as Architect-Engineer-Construction-Manage-
ment Contractor for the Atomic Energy Com-
mission. The Operation was by far the largest,
both in terms of area and of over-all scope of
operations required for the support of all ele-
ments of the Task Force. Although a considerable
portion of the required services were routine,
Operation HARDTACK demanded the utmost
in technical and administrative know-how, in-
genuity, and coordination to bring its operational
efforts to a successful conclusion.

Two outstanding accomplishments during
HARDTACK which called forth all experience
gained on previous operations at EPG were the
major installations on Site Yvonne for the
CACTUS event and the relocation of the ABMA
facilities from Bikini Atoll to Johnston Island.

Prior to December 1957, the scope of work
at Site Yvonne was limited to a major modifica-
tion of Station 1310 and the rehabilitation of
several smaller stations; however, criteria were
received in December 1957 for a major installa-
tion, including a Ground Zero Station, pipe
arrays, major modifications to existing struc-
tures, and the construction of a number of new
Scientific Stations, which were to be completed
in sufficient time for a-test event on 1 May
1958. When this requirement became known,
an all-out effort was exerted and through the
combined forces of Home Office and Jobsite
Engineering, logistics, and Construction, it was
possible to complete construction and to advance
the required ready date.

When facilities were practically completed
for the ABMA program on Site How on Bikini
Atoll, a change in plans shifted operations 1745
miles eastward to Johnston Island. A set of
duplicate facilities was necessary there, requiring
the dismantling and re-erecting of a service
tower and various rocket launchers, removing
and re-installing User equipment, and trans-
porting a mountain of supplies, materials, and
equipment to the new site. In a like manner,
this project was completed and made available
to the Using agencies well in advance of the
required dates.

Of the 37 HARDTACK test events for
which preparations were made, 4 were Ground
Zero Stations, 2 were underwater, 1 was a balloon
event, 2 were high altitude missiles, and 28
were afloat stations: 23 barges and 5 LCU hulls.
Two barge events were cancelled after comple-
tion of construction. As indicated, the zero sta-
tions used in the Operation were predominantly
afloat. This, in addition to unforseeable support
requirements for the underwater events, required
the increased use of marine craft and services
which at times taxed the Contractor’s capabili-
ties to the limit, but in the final analysis all
requirements were adequately filled.

Experience gained from Operation RED-
WING indicated that radical changes and im-
provements, both organizational and administra-
tive, would be necessary in order to provide for
more efficient conduct of operations for future
test series the size of REDWING or larger.
Chiefly among these changes was the re-organi-
zation of certain Jobsite Divisions; the major
change was the creation of the Communications
Division, placing all Communications operations
and maintenance responsibilities under one
Division Head. Other changes included the elimi-
nation of the Administrative Division, and the
transfer of Air and Land Transportation, Secu-
rity, Guard, Safety, and Rad-safety functions to
the Industrial Relations Division; the transfer
of marine, power, and distillation maintenance
functions from the Service Operations Division
to the Construction Division; the addition of a
Construction Manager, and the appointment of
General Superintendents as heads of construc-
tion and maintenance functions in the Construc-
tion and Maintenance Division. An Assistant
Resident Manager was designated as Executive
Division Head, to whom was assigned the office
services and administrative functions. Material
take-off functions were transferred from the
Engineering Division to the Supply Division.
In addition to the divisional changes, other
functions within divisions were given depart-
mental status in keeping with added duties and
responsibilities. As in REDWING, Bikini Atoll
was supervised by an Assistant Resident Mana-
ger responsible for the conduct of operations
connected with that atoll.

Along with this re-organization, a revamping
and streamlining of policies and procedures were

Page 17
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Figure No. 1-1.

indicated, and measures were immediately put
into effect to accomplish this prior to another
Operation. A Class “A” Print Shop was author-
ized on 3 January 1958 and was in full operation
by early April. A Photographic Laboratory was
constructed in the new H&N Administration
Building and was completely equipped to provide
full coverage of all phases of the Operation, in-
cluding support to the Class “A” Print Shop.

SPHERE OF OPERATIONS.

The sphere of operations for HARDTACK
was expanded to include not only Johnston
Island, but also new construction on Truk,
Rongelap, Ponape, and Nauru Atolls, 660, 280,
370, and 770 nautical miles respectively from
Eniwetok Atoll. In all, the off-atoll sites included
Weather Stations at Utirik, Kusaie, Kapinga-
marangi, Wotho, and Ujelang. Construction and
service activities encompassed 33 islands in Eni-
wetok Atoll and 20 islands in Bikini Atoll. The
complexity and magnitude of the program called
for the closest coordination of effort between
Jobsite and Home Office to accomplish H&N’s
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(Neg. No. W-1009-11)

Fred Runway — Looking Northeast.

mission in HARDTACK, and presented a chal-
lenge which was accepted and accomplished with
a minimum of time lost. No delay of test events
was occasioned through the inability of H&N
to meet the readiness dates requested by other
elements of the Task Force.

CHRONOLOGICAL REVIEW.

Upon the completion of Operation RED-
WING in August 1956, Scientific Stations and
other structures were rolled up, secured, operated
on a minimum scale, or abandoned to place EPG
on a stand-by status. Also during this period
all property and equipment returned as excess
from off-island sites were processed and stored
against future needs. Items were completely
dismantled, sandblasted, painted, re-assembled,
and treated with preservative material as indica-
ted in each case. Routine maintenance measures
were performed on special and critical items of
re-usable equipment which could be maintained
more economically outside of a mothball status.
Periodic inspections were also performed on all
mothballed facilities to ensure that preservative
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(Neg. No. W-V-192-12)
Figure No. 1-2. H&N Administration Building — Elmer.

(Neg. No. W-937-6)
Figure No. 1-3. Barge Slip — Nan.
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measures were adequate and had not deteriora-

Early in 1957 reconnaissance trips were
made to various off-atoll sites to determine the
feasibility of these sites for proposed weather
and rad-safety facilities. Shortly thereafter,
criteria were firmed up for temporary camp
requirements and Engineering prepared design
drawings for specific needs of each Weather
and Rad-safety Station. The main base camp
at Nan in Bikini Atoll was activated during the
first week of June 1957, and rehabilitation and
new construction work were started immediately.
Operating from Nan, off-island camps were con-
structed on Sites How and Oboe; drawings were
released during June 1957 for these camps, and
construction was virtually completed by late
October. In February 1958 a small support camp
was authorized on Site George, which was com-
pleted by mid-April.

From Elmer on Eniwetok Atoll the off-
island camps at Janet and Yvonne were con-
structed; drawings were released during June
1957, and construction was virtually completed
by early November. Drawings were released on
the Weather and Rad-safety Stations from Sep-
tember 1957 to February 1958, and construction
and transportation schedules were established
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CHAPTER |, SECTION 1

for their accomplishment. By 1 April 1958 these
facilities were ready for use in support of the
test series, remaining only to be manned.

The air field rehabilitation program on Site
Fred was an extensive project which had been
in progress since January 1957; runway extens-
ion and various modifications and additions
were started by November 1957. This project is
discussed in Chapter II, Section 5. Also started
late in 1957 were the fire protection systems and
pump houses on Elmer and Fred.

Operational requirements for simultaneous
timing and firing signal systems and separation
of signal and telephone cables necessitated a
comprehensive rehabilitation and extension pro-
gram to submarine cable plants at both Bikini
and Eniwetok. The accomplishment of this re-
quirement necessitated the examination and test-
ing of 2,112,800 feet of existing cables and the
installation of 11} million feet of 16-pair and
26-pair submarine cable.

A new type of submarine cable terminating
vault was designed and constructed to accom-
plish a separation of the communication and
signal cables at the landings. Where existing
submarine cable terminating vaults were rehabili-
tated, a second vault was installed for the signal
cable. A total of 21 cable landings were accom-
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{Neg. No. W-V-161-4)

Figure No. 1-4. Seawall at Eastern Extension of Fred Airstrip.
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Figure No. 1-5.

plished by utilizing the existing vaults or con-
structing the new type. ~~

Under the supervision of the newly-created
Communications Division, communications faci-
lities at EPG were greatly expanded in prepara-
tion for the forthcoming Operation. The Tropo-
spheric Scatter System and the Automatic Dial
Exchange System provided automatic dialing
service within Eniwetok Atoll and directly to
the switchboard on Site Nan in Bikini Atoll. A
military microwave system, a voice circuit to
Kwajalein, a carrier system, and a commercial
VHF System were also put into operation, there-
by providing the more adequate and efficient
communications facilities demanded by HARD-
TACK requirements. The use of radio inter-
ference detection equipment provided better con-
trol and radio discipline of radio circuits than
was possible during REDWING.

By far the most complex building construct-
ed under the PAC program for HARDTACK
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(Neg. No. W-V-238-9)
IBM Equipment Installation — Building 453 — Elmer.

was the IBM Building, an all-concrete structure
with suspended ceilings and, in one room, a
removable floor set on stringers on concrete
pedestals. This building, which contained an
air-conditioning system to provide both overhead
and under-floor circulation, was started in Octo-
ber 1957 and was available for occupancy on 10
February 1958. The largest new Scientific Sta-
tion construction project was Station 1312 on
Janet, started in°*September 1957 and completed
in April 1958. Besides the buildings and other
facilities contained in the over-all program, 788
Scientific Stations were required, of which 80
were considered of major size.

Concurrent with construction planning, per-
sonnel requisitions were prepared and recruiting
was intensified to provide the personnel to Job-
site in the amounts necessary to accomplish
H&N’s mission. A peak of 3158 contract employ-
ees at Jobsite was reached on 9 April 1958. With
the arrival of other elements of the Task Force
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at EPG, the total population supported by H&N
reached a peak of 5280 on 22 Apnl 1958.

Early in 1958 a Technical Facilities Co-
ordination Group of TDY personnel from Home
Office Engineering arrived at Jobsite to assist
in expediting the scientific program. This group
consisted of Project Engineers and other engin-
eering personnel who were constantly in touch
with User groups and were familiar with their
requirements. The mission of this group was to
gather all design requirements of the Users and
coordinate “their accomplishment through the
field engineering design forces.

At this same time, ships and planes were
unloading men, equipment, and supplies into the
main camp at Elmer in enormous proportions;
warehouses and open storage areas in all camps
were utilizing all available space, and the lagoons
at Eniwetok and Bikini Atolls were receiving
additional craft daily. In an attempt to expedite
the support program, the supply facilities at Nan
were revamped to provide full accounting for
all materials at Bikini, and Supply Coordinators
were assigned at all off-island camps for more
effective control of materials needed at these
locations.In order to realize maximum utilization
of the craft on hand, air and marine transporta-
tion systems and schedules were established, and
facilities were expanded to provide transporta-
tion for the large influx of Task Force personnel.

By mid-January 1958 a major portion of
the Barge Station requirements were known,

CHAPTER |, SECTION 1

and construction was in full swing to meet readi-
ness dates for their use. Because of changes in
criteria some revisions were necessary, mainly
in the Pinex-type Barges. A significant facet of
Operation HARDTACK was the large-scale use
of Pinex Barges as Ground Zero Stations. The
construction of these barges is explained in de-
tail in Chapter IV, Section 2, Marine Operations.
Although faced with additional barge and LCU
station requirements late in the program, afloat
stations were completed on schedule. New barge
assembly facilities were constructed at Nan and
were utilized to the fullest for final assembly
and device loading for the UCRL program. The
barge construction program presented numerous
difficulties due to shortages of certain materials
which prevented continuous construction effort
on any one barge. This situation necessitated
considerable movement between assembly areas
and moorings in the lagoon.

The major Ground Zero Stations, %20 on
Yvonne and #21 on Gene, were readied in time
for the CACTUS and KOA events respectively,
along with all satellite stations in connection
with these and other events. Other stations were
finished to the point where they could be quickly
brought to completion for future events. The
Scientific Station construction program for the
CACTUS event was completed and in the readi-
ness stage on D minus 1-Day, with the camp at
Yvonne rolled up and evacuated at that time.
After the Janet camp was rolled-up for the KOA
event, further activities consisted of the support

(Neg. No. W-V-208-5)

Figure No. 1-6. Aerial of Pinex Barge in Drydock.
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{(Neg. No. W-V-184-3)

Figure No. 1-7. Weather Station and Native Village at Kusaie.

of various missions into and out of all islands
and areas where future event participation was
required, completion of partially completed faci-
lities and stations, and the operation of support
facilities and services. Marine and air support
was much in demand, especially during the days
before and after events. At Bikini Atoll a similar
program was effected with the exception that
the camp at Oboe was maintained in a livable
status throughout the tests at the atoll. It was
necessary to evacuate personnel to sea for only
two events at Bikini Atoll; at Eniwetok Atoll
evacuations at sea were not necessitated. Al-
though personnel remained ashore during the
majority of test events, the capability for emer-
gency evacuation at all sites was maintained
throughout.

By 1 May 1958 processing of excess person-
nel had begun and continued throughout the
duration of the Operation. A procedure was
established to ensure adequate numbers of cer-
tain skills being retained to offset losses occur-
ring through normal attrition and possible ex-
posure to radiation, and to provide sufficient
personnel for all support activities. This pro-
cedure proved effective when late in the Opera-
tion seven additional afloat stations and two
Ground Zero Stations were added to the program
and completed on schedule.

Equipment and property were returned
from off-island sites and processed for storage
as dictated by operational needs, and all salvage-
able property was removed from danger areas.
As information was furnished regarding facilities
excess to the Operation, these facilities were
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rolled up and secured to a stand-by status for the
interim period. With the exception of Truk and
Ponape, the Weather and Rad-safety Stations
were rolled up by 15 August 1958 and crews,
property, and equipment were returned to Elmer.
At Bikini the roll-up and mothballing of camp
facilities were completed, and the atoll was aban-
doned on 19 August 1958. After the last event
on Johnston Island, the service tower was dis-
mantled and stored at Johnston Island, other
facilities were rolled up, and the final shipload
of equipment and supplies departed for Eniwe-
tok on 19 September 1958.

REPATRIATION OF RONGELAPESE.

One of the significant accomplishments
following Operation REDWING was the repat-
riation of the Rongelap natives after an absence
of three years from their home atoll. This hu-
manely interesting episode started 1 March 1954,
when a thermonuclear device, (the BRAVO
event), was detonated in Bikini Atoll during
Operation CASTLE. As a result of shifting
winds, radioactive particles carried toward the
atolls of Rongelap, Rongerik, and Utirik. Tem-
porarily 82 Rongelapese were housed in emer-
gency quarters on Ebeye Island in Kwajalein
Ahtoll until a village could be constructed for
them.

Holmes & Narver was directed by the AEC
one month later to prepare plans and estimates
for the construction of a village on Ejit Island
in Majuro Atoll. The construction was comple-
ted, and in June 1954 most of the Rongelapese
were moved to this village, where they remained



until they could be returned to their native
atoll.

The AEC, together with other Govern-
mental agencies, planned for the return of the
Rongelap natives as soon as it was considered
that the residual radioactivity level was accept-
able from a health point of view. At regular in-
tervals, the Commission’s representatives con-
ducted radiological surveys. The data from these
surveys were carefully evaluated, and on 16
June 1956 Holmes & Narver was authorized to
prepare the necessary plans for rebuilding the
native village on Rongelap Atoll, it having been
determined that the residual radioactivity level
had reached acceptable standards.

An extraordinarily important meeting was
held 1 October 1956 in the office of the Comand-
ing Officer, U.S. Naval Station, Kwajalein, at
which time matters concerning planning, con-
struction, air and ship support, and other per-
tinent subjects were discussed and finalized.

Exactly one month later, 15 construction
requisitions were submitted to the Home Office
for materials indicated in approved drawings.
During November 1956 the tempo of logistic
planning increased. It was determined that the
Chief of Naval Operations would make available
an LST through the Commander, MSTS. This
vessel would be used to carry construction mate-
rials to Eniwetok Atoll from the United States,
after which it would carry men and materials
to Rongelap. It would remain at Rongelap to
support the construction forces and provide
quarters for the men working at that location.

While construction was still in progress,
plans for implementing the return of the natives
were being firmed. After conferences with the
Eniwetok Branch Chief of the AEC, the High
Commissioner of the Trust Territories, H&N,
and other officials, Rongelap natives departed
for their home atoll aboard the LST 618 on 27
June 1957, arriving 29 June, with their personal
belongings, their pigs, chickens, dogs, and five
H&N-constructed coffing bearing the remains of
those who had died during their absence from
Rongelap Atoll.

ABMA PROGRAM.

On 6 April 1958, when the Scientific Stations
on Site How were practically completed, word
was received regarding the anticipated relocation
of the ABMA program to Johnston Island,
approximately 1745 miles northeast of Bikini
Atoll, which was to be used as the site for the
two missile events. A reconnaissance party flew
to Johnston Island on 7 April to determine the
suitability of this site, and on 10 April it was
decided to relocate the ABMA program there.
At that time, towers and other facilities were
disassembled for transshipment.
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Numerous conferences were held at Elmer
during the two-week period following 10 April.
The purpose of these conferences was to estab-
lish participating programs and their require-
ments. It was decided to accomplish all Johnston
Island engineering at Eniwetok for several
reasons; among these was the fact that the
Users were located at Eniwetok and also that
there was an insufficient engineering staff at
Johnston to accomplish rapid changes and de-
signs for the ABMA program. On 17 April Home
Office design and drafting personnel arrived at
Eniwetok to expedite engineering changes and
modifications.

In the short span of two and one-half weeks
all engineering work for the ABMA program
was completed, and the Home Office engineering
personnel returned to Los Angeles.

Nine survey personnel departed Eniwetok
for Johnston Island on 20 April to make base
line and location surveys, and the necessary
Supervision journeyed to the site to make a re-
connaissance. Also present on this assignment
were one ABMA and two Sandia representatives.
On the some date the USS COMSTOCK depart-
ed Eniwetok Atoll with 74.2 long tons of con-
struction materials and 3 LCU-type craft, mak-
ing a cargo total of 748.9 long tons.

After an inspection of the utilities at Johns-
ton Island, it was disclosed that most were in
a poor state of repair and that extensive main-
tenance would be required prior to housing the
full complement of personnel for the two events
scheduled at Johnston Island.

The consolidated messing facilities were
taken over by H&N one week earlier than anti-
cipated when it was found that Air Force Base
Command facilities at Johnston Island were in-
adequate to feed an expected population of
1200. The Officers’ Mess, the NCO Club, the
Beach Club, the Structural Fire Protection
System, the power generating facilities, the Post
Exchange, and related service operations were
assumed by H&N on the following listed dates:

H&N Mail ... 27 April
Mess Hall ... 1 May
Barber Shop ..o 1 May
Sanitation ... ... 2 May
Janitorial Services .................... 5 May
Post Operations ............................ 6 May
Camp Store.............cooooiiiiee 8 May
NCO Club ... 8 May
Power Plant ....................... 12 May
BeachClub ... ... 13 May
Snack Bar ... 12 July
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(Neg. No. W-903-2)

Figure No. 1-8. Service Tower and Pad — Johnston
Island — 909 Complete.
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Of the difficulties encountered during the
construction build-up, the logistic problem was
one of major importance. In order to maintain
the anticipated construction schedule, it was
necessary to transship all existing equipment
and materials from Site How to Johnston Island.
Procurement of additional scientific equipment
and materials from Honolulu and the mainland
was also necessary, with shipments being made
in most instances by MATS and commercial
air freight to Honolulu for transshipment to
Johnston Island. During the construction period,
a total of 35,194 measurement tons (5580 long
tons) was received at Johnston Island by surface
craft and 2,193,955 pounds by air.

The entry of H&N into activities at Johns-
ton Island posed additional problems from a
security standpoint. The key factor was that
any indication of AEC or JTF-7 interest in,
or occupancy of, Johnston Island in relation to
testing operations was initially classified as
Secret. This made it extremely difficult to re-
cruit personnel, as the bulk of new employees
would arrive at Johnston Island on an uncleared
basis and, in addition, any indication of Johns-
ton Island as the destination of materials pro-
cured for the test program would have compro-
mised classified information. The problem was
resolved through conferences with the ALO Clas-
sification Division and Test Division officials
which resulted in an early declassification of
information pertaining to intended testing acti-
vities at Johnston Island. Based upon this de-
classification decision, permission was obtained
from the CJTF-7, through the ALO Test Divi-
sion Security Officer, to use employees on an
uncleared or “GSR” basis indefinitely. This
factor also eliminated the security problem in
connection with the procurement and shipping
of materials. Wherever possible, cleared employ-
ees were transferred from Eniwetok and Bikini
Atolls to Johnston Island; however, a consider-
able portion of the personnel requirements were
filled with new hires from Honolulu, on a “GSR”
basis. H&N established a TG 7.5 Pass and Badge
Office at Johnston Island to handle the control
and issuance of security badges, and security
requirements were handled in much the same
manner as they were at Eniwetok and Bikini
Atolls.

A 60-hour extended work week was neces-
sitated during the construction phase to main-
tain an accelerated construction schedule. Scien-
tific Station construction began on 2 May, and
by 9 May the lower section of the service tower
for Station J-6001 was set on its auxiliary pad

and tower erection was in progress. On the same -

date the inside wall forms were set for Station
J-6002, and half of the re-inforcing steel bar was
in place. All major Scientific Stations were under
construction by 1 June, and work continued at
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an accelerated pace until the completion of all
Scientific Stations on 7 July.

It was determined rather late in the plan-
ning stages that a 500-kw generator was required
to fulfill the island’s power needs. This presented
a tremendous problem, in view of the fact that
generators of this capacity have a long procure-
ment lead-time. To overcome this obstacle nego-
tiations were concluded with the Navy at Davis-
ville, R. 1., for the loan of a 500-kw portable
generator. Also, it was found necessary to borrow
from the Navy at Pearl Harbor seven pieces of
heavy equipment valued at about $200,000. As
a result of these arrangements with the Navy,
critical items were obtained without disturbing
the logistic program at Eniwetok and Bikini
Atolls. No costs were incurred other than trans-
portation and rehabilitation upon the return of
the equipment.

WEATHER AND RAD-SAFETY
STATIONS.

A successful test series requires that the
Scientific Users keep constantly aware of the
changing weather and radiological conditions;
therefore, it was considered essential to establish
new, and rehabilitate existing, Weather and Rad-
safety Stations at various atolls forming a ring
around the EPG. These atolls presented a diver-
sity of climates, topography, marine and aircraft
landing conditions, and ownership. Although it
was the responsibility of the military services
to operate these stations, H&N was contractually
obligated to survey the sites and construct the
necessary support structures. Construction
efforts with respect to the off-atoll weather and
rad-safety sites are covered in Chapter II, Sec-
tion 4, Expendable Construction. In many in-
stances, it was necessary to accomplish this
assignment under adverse conditions seldom en-
countered in a normal construction project.

Early in 1957 H&N was notified by the
Assistant Director, Test Division, AEC, ALOO,
that JTF-7 was planning to use the following
sites for weather and rad-safety purposes during
Operation HARDTACK:

WEATHER RAD- U.S.
Tarawa SAFETY WEATHER
Kusaie Wotho BUREAU
Kapingamarangi Ujelang Truk
Nauru Rongelap Ponape
Rongerik

Utink

An interesting aspect of this program was
the land lease terms that were entered into be-
tween a negoviating team, composed of represen-
tatives of the AEC, the Trust Territories, and
H&N, and the owners of the various atolls. In
most of the atolls these arrangements were con-
cluded with the native chiefs; however, in several
instances the negotiating team dealt with Cau-
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(Neg. No. W-689-2)
Figure No. 1-9. Chapel Constructed on Rongelap.

(Neg. No. W-989-4)
Figure No. 1-10. Moving Equipment Through Deep Sand — Rongelap.
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(Neg. No. W-870-8)

Figure No. 1-11. Weather Station — Nauru.

casian individuals who owned Kusaie Atoll, and
with representatives of other governments, as
in the cases of Tarawa and Nauru.

At the end of Operation HARDTACK, all
Weather and Rad-safety Stations were rolled
up, with the exceptions of Truk and Ponape
which were constructed for the U.S. Weather
Bureau.

OTHER HIGHLIGHTS.

In" keeping with the increased operational
scope at Bikini Atoll during Operation HARD-
TACK, several significent facilities were estab-
lished at Site Nan. These facilities were the
Communications Building,- No. 204, the UCRL
Assembly Building, No. 279, and the Barge
Assembly Facilities, No. 281. The Communica-
tions Building was required to house inter-atoll
and intra-atoll radio communications equipment.
The UCRL Assembly Building provided the
User with the capability of assembling the test
devices scheduled for detonation in the Bikini
Atoll and the three-fingered barge slip and
assembly area proved of tremendous value in
outfitting and loading devices onto the shot
barges. -

When the need for additional water surface
craft existed at Jobsite, steps were taken to
transfer LSM-444 to the AEC for duty at EPG.
This vessel, which had been in reserve at San
Diego, was inspected by a representative of
H&N and was found to be in a good state of
preservation. The interior had been kept com-
pletely sealed and dehumidified and the under-

water hull had been protected by cathodic treat-
ment. Until such time as the LSM-444 was
operational at Jobsite, the Navy made available
an LST to the AEC. After final acceptance
trials were successfully completed, the LSM-444
departed from San Diego under tow for the EPG
on 14 November 1957. The vessel was later
named ALOTO and was christened at Jobsite
on 30 December 1957.

Early in 1958 the Director of Public Health
Service, Marshall Islands, reported 46 cases of
poliomyelitis on Majuro Atoll, the Headquarters
of the United Nations Trust Territories in the
Marshall Islands. This was a mild paralytic type
with no cerebral respiratory involvement and
affected persons with an age spread of 2 to 46
years. To prevent the spread of polio, H&N in-
stituted a policy of inoculating all H&N con-
tractual and TDY personnel at Jobsite. At the
same time, a similar program of influenza in-
oculations was begun. Those persons refusing
inoculations were required to sign waivers ab-
solving AEC and H&N from responsibility in
the event either disease was contracted. These
two programs were rigorously administered and
kept the number of influenza cases to a mini-
mum and precluded the outbreak of polio.

Disaster struck late in 1957 when two
typhoons, “Lola” and “Mamie,” passed near
Eniwetok and Bikini Atolls causing total dam-
age of about $132,500. No personnel casualties
were suffered; however, considerable damage was
done to the LST pier on Site Nan and Building
67 on Site Fred, as a result of “Lola.” “Mamie”
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caused considerable damage to the personnel
pier on Site Janet. On 10 January 1958 another
typhoon, “Ophelia,” struck, with its full force
felt about 300 miles southwest of Eniwetok
Atoll. Damage at Eniwetok Atoll was determined
to be about $20,000. Again there were no person-
nel casualties; construction schedules experienced
minimum interruptions. Jobsite personnel co-
ordinated a mercy flight to Majuro, Jaluit, and
Namorik Atolls to offer assistance to the natives
who felt the brunt of the typhoon.

On 15 September 1958 Operation HARD-
TACK, Phase I, was officially concluded, and the
CJTF-7 returned jurisdiction of the EPG to the
AEC.

ALLLLLLY uum_“x
. v

: 7
I

(Neg. No. W-V-420-5)

Figure No. 1-12. Pumphouse for Fire
Protection System — Fred.

(Neg. No. W-756-3)

Figure No. 1-13. Working a Reefer Ship and LST
at Deep Water Pier — Elmer.
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SECTION 2
CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS.

1.

The abundance of experience available
from key Management and Engineering
personnel who had participated in past
Operations exerted a significant in-
fluence in meeting the challenge of a
highly diversified program made more
difficult by constantly changing cri-
teria throughout the design stage.

The inter-atoll Tropospheric Scatter
System proved excellent in reliability,
voice quality, and traffic handling capa-
bilities. Without any additional equip-
ment, ample facilities remain for addi-
tional circuits. The VHF networks and
the UHF ship-shore circuits, using mili-
tary equipment, operated successfully
and were adequate as installed. The HF
ship-to-shore circuit and the television
station operation were satisfactory. The
Elmer dial exchange operation was
adequate and remarkably trouble free.
The smaller 70-line telephone exchang-
es proved satisfactory, operating with-
out difficulty even close to the test
detonations.

Evacuations during Operation HARD-
TACK were conducted in an efficient
manner. Few situations arose that re-
quired augmentation to the established
plan. In no instance did these additions
to the plan cause an interruption to
the evacuation program.

RECOMMENDATIONS.
It is recommended that:

1.

The growing utilization of Advance
Material Estimates in the future be
accomplished in two ways:

A. The number of types and sizes of
basic stockpile items must be re-
duced to a minimum; e. g., various
specifications for steel pipe may be
combined into one specification
which will cover the maximum
number of design requirements.

B. Requirements for various items of
equipment must be analyzed to
ascertain the possibility of using
one or more standard sizes and
types of equipment, multiples of
which will satisfy the requirements
of many facilities.

10.

11.

12.

13.
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Future operational plans provide for
centralized inter-island air-lift opera-
tional control for Eniwetok Atoll at
Site Elmer. This would aid immeasur-
ably in planning and coordinating daily
aircraft requirements and movements.
Marine channels be cleared into all
islands that contain major scientific
installations.

As a part of the JTF-7 Operations Plan,
a firm aircraft capability for the sup-
port of off-atoll locations be included.
PAC appropriations be received at the
beginning of the fiscal year for opti-
mum performance of procurement ac-
tivity. The elongated peaks of the con-
struction programs would be eliminated
if PAC procurement and construction
were effected in non-operational years.

Every effort be made to provide an ad-
ditional 1000-man mess hall on Elmer
in view of the fact that 3 and 4-seatings
per meal have resulted in an uneconom-
ical operation.

For future operations, realistic billet
forecasts and personnel forecasts from
each element of the Task Force be made
a requirement at least four months in
advance of the actual need.

Consideration should be given toward
more stringent controls on the sale of
beer and liquor to personnel of all Task
Groups.

Consideration should also be given to
the installation of a Snack Bar at Site
Nan. This would aid considerably to
the morale at this site and would pro-
vide a long-needed facility for the con-
venience of personnel.

Commissaries be established at EPG
to sell foodstuffs for parties and special
occasions to Task Force personnel dur-
ing operational periods.

The Contractor assume responsibility
for camp operations on Site Fred, in-
cluding but not limited to housing,
messing, and laundry.

Water should be furnished to transient
ships at a nominal cost and only in
emergencies.

The support of all off-atoll weather and
rad-safety sites be assumed by H&N,
particularly the power generation and
distillation plant operations.
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14.

15.

16.

17.

Page 36

Additional water taxis and 600-horse-
power tugs be furnished at Bikini Atoll
to support adequately a full-scale op-
eration at that location.

To increase area coverage and provide
service range comparable to the ex-
cellent Bikini VHF system, a 300-foot
tower similar to the Building 204 tower
at Nan be installed adjacent to Build-
ing 488 at Elmer.

Increase the existing 3 Communications
Channels between Eniwetok and Hono-
lulu consisting presently of 1 Voice, 1
Teletype and 1 Order wire, to provide
an additional Voice Circuit for a new
total of 4 Communications Channels
of commercial grade service, which
would include 2 Voice, 1 Teletype, and
1 Order wire.

A truck-mounted interference detection
unit be engineered and purchased to
provide equipment which incorporates
the latest developments., The inter-
ference detection unit used during
HARDTACK, while doing a compe-

F 5 . M
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Figure No. 1-14.

18.

19.

20.

tent job, operated with makeshift

equipment.

The present manual telephone equip-
ment at Nan be converted to auto-
matic dial. An automatic dial exchange
at Nan would eliminate the traffic
bottleneck and provide efficient tele-
phone service to all parts of the EPG.

An addition to Building 224, Elmer,
be erected to provide adequate space
for the Communications Center. Also
an effort should be made to obtain
automatic off-line cryptographic equip-
ment to replace the manual system
presently in operation.

Either personnel be employed and ad-
ministered by the agency under whose’
supervision they work, or personnel re-
quired to fulfill User requirements be
furnished by the Contractor on the
basis of individual support. This policy
will eliminate the friction and misunder-
standing resulting from differences in
the policies and procedures of various
organizations of the Task Force.

(Neg. No. W-V-314-10)

PBX — Nan.
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SECTION 3
CONTRACT HISTORY

Contract AT(29-2)-20 was modified 14
times during Operation HARDTACK. Other
changes were made in the basic contract and
Appendix B by the use of 25 approved Re-im-
bursement Authorizations. The contract as con-
stituted for Operation HARDTACK, Phase I,
was divided into three main jobs, as follows:

Job I - Engineering, Design, Inspection,

Construction, and Procurement

Job II - Operation and Management of

the EPG
Job III - Maintenance of the EPG

The various modifications to the contract
made during Operation HARDTACK, Phase I,
were as follows:

Modification 55, dated 29 June 1956, ef-
fective 1 July 1956, restated the entire contract
with new Appendices A and B.

Modification 56, dated 7 September 1956,
effective immediately, increased the ‘“Obligated
Funds” available for use under the contract.

Modification 57 was not applicable to this
Operation.

Modification 58, dated 27 December 1956,
effective immediately, deleted Part V of Appen-
dix A, revised paragraph 2, Article IV, of the
basic contract, and increased the “Obligated
Funds.”

Modification 59, dated 31 December 1956,
effective 1 July 1956, revised Appendix A, firmed
and enlarged the scope of work of Job I, and
stated the estimated cost for the procurement of
equipment for FY 1957 and the estimated cost

of Jobs IT and III for the six months ending 30

June 1957.

Modification 60, dated 24 June 1957, ef-
fective immediately, amended paragraph 2 of
Article IV of the basic contract to increase the
“Obligated Funds” available.

Modification 61, dated 1 August 1957, ef-
fective 1 July 1956, revised Appendix A by de-
fining and increasing the scope of work under
Job 1 and by stating the estimated costs for
Jobs II and III for the 6-month period ending
31 December 1957 and the estimated costs for
procurement of equipment for FY 1958.

Modification 62, dated 15 August 1957,
effective immediately, amended paragraph 2 of
Article IV increasing the “Obligated Funds”
available.

Modification 63, dated 2 August 1957, ef-
fective immediately, amended and revised para-
graph 5 of Article XXV {o incorporate provisions
and requirements for work performed under the
contract within the scope of the Davis-Bacon
Act.

Modification 64, dated 19 September 1957,
effective immediately, amended paragraph 2 of
Article IV to increase the “Obligated Funds”
available.

Modification 65, dated 22 October 1957, ef-
fective immediately, increased the amount of
work under Job I of Appendix A.

Modification 66, dated 26 December 1957,
effective 1 July 1958, amended the contract to
permit the Contractor to use Government-owned
property in the performance of work in common
service departments where the cost is allowable
as an indirect item.

Modification 67, dated 17 February 1958,
effective 1 July 1956, revised Appendix A in-
creasing the scope of work under Job I, stating
the amount of Government-furnished material to
be supplied and used by the Contractor in the
performance of Job I and the estimated costs
of Jobs II and III for the 6-month period ending
30 June 1958.

Modification 68, dated 10 February 1958,
effective immediately, amended paragraph 2 of
Article IV to increase the “Obligated Funds”
available.

Modification 69, dated 22 April 1958, ef-

fective immediately, amended paragraph 2 of

Article IV to increase the “Obligated Funds”
available.

Modification 70, dated 20 June 1958, ef-
fective immediately, amended paragraph 2 of
Article IV to increase the “Obligated Funds”
available. :

Modification 71, dated 9 August 1958, ef-
fective 1 July 1956, increased and defined the
scope of work under Job, I, stated the amount
of Government-furnished material to be supplied
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and used by the Contractor in the performance
of Job I, and the estimated cost of the perform-
ance for Jobs II and III during the 3-month
period ending 30 September 1958.

Modification 72, dated 30 September 1958,

Page 38

effective 1 July 1956, revised and increased the
scope of work under Job I and stated the esti-
mated cost of performance for Jobs II and III
during the 3-month peried ending 31 December
1958.

- - 7“}: i

(Neg. No. W-V-296-4)
Figure No. 1-15. Aerial of Elmer — Deep Water Pier in Foreground.



ABMA
AFCRC
AFSWC
BRL
BuAer
CWL
DMA
DOD
DOFL
DTMB
EG&G
LASL
MDL
NASWF
NAVCEL
NEL
NML
NOL
NRDL
NRL
ONR
R/W
SC
SCEL
S10
SRI
UCRL
WADC
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SECTION 4
PARTICIPATING AGENCIES

Army Ballistic Missile Agency

Air Force Cambridge Research Center

Air Force Special Weapons Center

Ballistic Research Laboratories (Aberdeen Proving Ground, USA)
Bureau of Aeronautics, U.S. Navy

Chemical Warfare Laboratory (USA)

Division of Military Application, AEC

Department of Defense ‘
Diamond Ordnance Fuze Laboratory
David Taylor Model Basin, U.S. Navy
Edgerton, Germeshausen and Grier, Inc.
Los Alamos Scientific Laboratory

Missile Development Laboratory

Naval Air Special Weapons Facilities
Naval Civil Engineering Laboratory
Naval Electronics Laboratory

Naval Materiel Laboratory

Naval Ordnance Laboratory

Naval Radiological Defense Laboratory
Naval Research Laboratory

Office of Naval Research
Ramo-Wooldridge Corporation

Sandia Corporation

Signal Corps Engineering Laboratory
Scripps Institution of Oceanography
Stanford Research Institute

University of California Radiation Laboratory
Wright Air Development Center
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(Neg. No. W-877-7)

Figure No. 1-16. Barge Slip at Nan Showing Gate in Place,
759% Complete.

(Neg. No. W-V-94-4)
Figure No. 1-17. Pouring Concrete at Station 1312 — 309 Complete.
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CHAPTER Il
ENGINEERING AND CONSTRUCTION

~ SECTION |
ENGINEERING

HOME OFFICE ENGINEERING.

General

The Engineering Department in the Home
Office was under the general supervision of the
Engineering Manager. His responsibilities in-
cluded coordinating engineering liaison and
Client contract functions; assisting in the deter-
mination and establishment of the Home Office
Engineering organizational and manpower re-
quirements; and ascertaining that Engineering
work progressed satisfactorily in conformance
with H&N Engineering standards. The Assistant
Engineering Manager and the Chief Project
Engineer-Blast Study assisted the Engineering
Manager. Under the immediate supervision of
the Assistant Engineering Manager were the
Chief Project Engineer-Engineering, Chief Pro-
ject Engineer-Communications. and Chief Pro-
duction Engineer.

The Assistant Engineering Manager repre-

sented the Engineering Manager during his’

absences, and aided in the administration of
policies and procedures of the Engineering De-
partment. He coordinated the activities within
the Engineering Department, as well as with
other departments of the Project.

The Chief Project - Engineer-Engineering,
assisted by a staff of Project Engineers, was re-
sponsible for coordinating the activities within
the Project Group in developing User criteria,
in assuring conformance of engineering design
with User criteria, and scheduling completed
design compatible with construction completion
and User occupancy dates. The Project Group
also maintained a close coordination with the
Resident Engineer at Jobsite by means of tele-
types and advance issuance of engineering draw-
ings to relay information of a nature that would
affect construction problems and schedules.

The Chief Project Engineer-Communica-
tions was responsible for the achievement of all
radio, television, and teletype systems designs,
for the design requirements of permanent tele-
phone systems on Sites Elmer, Fred, and David,
and for all off-island telephone exchanges and
instruments.

The Chief Production Engineer was re-
sponsible for the execution of engineering design
and drafting on a controlled schedule. He super-
vised the Civil, Electrical, Mechanical, Struc-
tural, Checking, Specifications, and Coordina-
tion Sections, which consisted of Engineers, De-
signers, and Draftsmen under the supervision
of Section Chiefs. Additional support was given
by a stenographic group under the direction of
the Chief Clerk, who was responsible for mainte-
nance of office procedures, supervision of pre-
paration of all correspondence, maintenance of
correspondence files, security of correspondence,
and the provision of secretarial services. A
Materials Coordination Engineer provided liaison
between the Engineering Department and the
Construction and Planning Department.

The Chief Project Engineer-Blast Study
was responsible for the performance of a group
of structural specialists engaged in the study of
effects of nuclear blasts on AEC structures. The
purpose of the studies was to improve the struc-
tural design of AEC test structures by establish-
ing criteria on which to base such designs with
uniformity. The ultimate goal is to provide data
to simplify design and to effect maximum econ-
omy in materials, methods, and construction
time for blast-resistant structures.

Home Office Engineering personnel engaged
in Operation HARDTACK varied from an aver-
age of 10 persons from September to December
1956 to an average of 20 persons for the first
five months of 1957. The number rose sharply
to 90 in June 1957 and increased to a peak of
113 in December 1957. From September 1956
through September 1958, the Department ap-
plied a total time of 270,492 man-hours, or 1593
man-months.

As a result of past experience and in antici-
pation of the scope of work for Operation HARD-
TACK, the basic organization of the Engineer-
ing Department was retained. However, several
organizational and procedural changes were in-
corporated to ensure more accurate and better
coordinated engineering design and drawings in
less time than during previous Operations.

A change introduced for Operation HARD-
TACK was the assignment of a Home Office

Page 41



CHAPTER Ii, SECTION 1

Project Engineer for each of the laboratories,
UCRL, LASL, DOD, Sandia, ABMA, and for
the PAC construction program. Their function
was to process all of the necessary engineering
design and planning requirements of the Users
from initial criteria through release of approved
plans for construction use. The Project Engin-
eers assigned in residence at laboratories and
agencies acted in a liaison capacity to expedite
new and changed criteria.

During Operation HARDTACK, the Engi-
neering Department provided design information
to the Construction and Planning Department
to enable that department to initiate procure-
ment with as much lead-time as possible for
satisfactory scheduling of shipping of critical
materials and equipment to Jobsite.

DRAWINGS ISSUED (FINAL)

REDWING
Home Office Jobsite
Scientific 1041 268
PAC 306 570
Totals 1347 838
HARDTACK
Home Office Jobsite
Scientific 1640 699
PAC 384 449
Totals 2024 1148
Design

The Home Office design program covered
the 16-month period from September 1956
through January 1958, during which criteria
were received, designs were completed, and con-
struction drawmgs and specifications were issued
to cover approximately $20,000,000 worth of
scientific and support construction for the FY
1958 program. Some design work continued in
the Home Office after 1 February 1958, but at
that time all original drawings were sent to Job-
site, and a design staff from the Home Office
moved to the field to reinforce Jobsite engineer-
ing capability.

The major features of HARDTACK involv-
ed a vastly improved and highly specialized radio
and telephone communications system, expan-
sion of electric power and other utilities, unusual
designs for four different types of all-steel barges,
major modifications and extensions to an air-
field, including a unique type of sea wall, and
highly specialized, air-conditioned buildings to
house ecritical scientific equipment.
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All Scientific Users cooperated to the utmost
in advising H&N Project Engineers of new cri-
teria or changing requirements. Maximum use
was made of repetitive designs, such as barracks,
office and laboratory buildings, and structural
barge features.

The program as designed in the Home
Office was under two broad -classifications:
namely, the Plant Acquisition and Construction
(PAC) features of a generally permanent nature,
and the Scientific or expendable construction.
Civil, structural, mechanical, electrical, and
communications designs were based on the best
engineering practice consistent with the intended
use. For example, a PAC building would be de-
signed generally in accord with the Pacific Coast
Uniform Building Code, whereas a camera obser-
vation structure intended for only one-time use
would be designed to minimum standards for
stability or weather resistance. Conversely, a
PAC-type office for operating or maintenance
activities would have only the ventilation neces-
sary for personnel, while an expendable instru-
ment shelter might be air-conditioned and de-
humidified to ensure accuracy and protection of
delicate scientific instruments.

E

{Neg. No. W-744-11)

Barge Mock-up Used for
Barge Motion Studies.

Figure No. 2-1.



Figure No. 2-2.

Home Office Engineering action included
preparation of final design drawings for FY 1957
and FY 1958 PAC construction projects located
on Sites Fred and Elmer. In general, the FY
1957 design program provided plans for several
new buildings and facilities for Non-scientific
Users, initial phases of a-salt water fire protec-
tion pipeline system at both Sites Fred and
Elmer, a Communications Center Building and a
600-dial Telephone Exchange at Site Elmer. De-
sign engineering required for the several buildings
was limited almost entirely to conventional
foundations for prefabricated steel and aluminum
buildings, and some dehumidification design.
The new fire protection systems and the dial
telephone exchange required more meticulous
design planning.

The FY 1958 PAC design program repre-
sented at least four times the valuation of plan-
ning required for the FY 1957 PAC schedule.
The program included the design of several
new buildings and modifications to existing
buildings for both Scientific and Non-scientific
Users, modifications and additions to the power,
sewer, and fresh water systems, airfield addi-
tions, telephone and radio communications facili-
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(Neg. No. W-V-296-2)

Four 2-story Barracks — Elmer.

ties, and planning for a new Generator and
Distillation Plant at Site Fred.

Outstanding PAC design projects completed
at EPG, from the standpoint of size and design,
were the Airstrip Extension and Parking Aprons,
Site Fred; POL Farm Expansion, Site Fred;
Fire Protection System, Phase I, at Sites Fred
and Elmer; IBM Building No. 453, Site Elmer;
and Multi-story Barracks, Site Elmer.

Difficult engineering design prepared for ex-
pendable construction was in keeping with the
unusual nature of several new facilities. Out-
standing among these design projects were the
ABMA Program Missile Service Tower and
Firing Pad, Station 6001, at Site How, which
was subsequently moved to Johnston Island;
Pinex-type Barge Zero Stations; barge facilities
at Site Nan; Tower Station 2250 at Site Sugar;
and modifications and additions to the Sub-
marine Signal Cable System.

The entire ABMA missile facility at EPG
required extensive design of test facilities, cleared
areas, roads, and encampments and occupied all
of How Island on Bikini Atoll. Relocation of
the ABMA Program to Johnston Island required
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further modification of prepared design draw-
ings for adaptation to the new location.

The Service Tower, Station 6001, as first
designed for Site How was a 90-foot-high, cor-
rugated metal-covered, steel-frame structure, 24
feet square in plan, and was mounted on steel
wheels for mobility on tracks. When this tower
was later constructed at Johnston Island, the
roof structure, sliding door, and tower siding
were omitted and the foundation was redesigned
to minimize procurement and construction time.
The basic design problems were to provide a
structure meeting the User’s several detail re-
quirements: stability in motion in a 30-mph
wind; resistance to a wind pressure of 30 pounds
per square tuot when in fixed anchored position;
provision for a system to move the standing
structure to and from the firing and parking
pad; ability to enclose the standing missile on
all sides; and stability in resisting overpressures
from the first events in Bikini Lagoon with the
metal siding removed. The problem when first
confronted seemed overwhelming and of doubt-
ful feasibility because of the great size of the
structure. Design was not particularly difficult
from the engineering standpoint, but problems
arose as a result of the unusual details for hinged
platforms at tower work levels, tower tie-down
anchors at the parking and firing pads, concrete
counter-weights at the lower platform level, and
the towing system rigging and winch.

Pinex-type Barge Zero Stations were an
entirely new type of barge modification develop-
ment. The general configuration of the deck
structure details, underwater collimating pipe,
and access caisson were as suggested by the
Users. The main design problems were in select-
ing design and details for an adequate and feas-
ible bracing system support of a long, large-
diameter, ‘steel pipe below the bottom of the
hull, the vertical removable steel caisson for
access to the underwater lower end of the colli-
mating pipe, and a multitude of details for under-
water connections and water-tight joints.

The barge facilities at Site Nan were more
in the order of an unusual facility rather than
a difficult design, once the over-all general plan-
ning concept was determined. The design objec-
tive was to provide two quiet-water, barge-moor-
ing slips for outfitting shot barges. The gate
construction to prevent water level surge in the
two basins was the basic problem. The under-
water gate sill construction initially suggested
an obstacle, but this was surmounted by plan-
ning to drive steel sheet-piling, cut-off walls
topped with a level steel section. This was later
revised during the construction period to provide
a prefabricated sheet-pile, cut-off wall section
lowered into an underwater excavation, back-
filled and tied off by wire rope.
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Station 2250 at Site Sugar was the first
requirement for a non-expendable, blast-resist-
ant, steel, guyed tower structure at EPG. Essen-
tially, the station tower was a 150-foot tower
guyed at the top level and made up of 25-foot
segments of a standard 300-foot shot tower de-
veloped for EPG. An unusual aspect of Station
2250 was that it was supported at its base on
the roof level of the Room D addition to existing
Station 2200; this was also the first time at
EPG for the erection of a significant steel tower
upon a Scientific Station structure roof.

The IBM Building, No. 453, designed to
house a model 707 IBM computer system,was the
first fireproof re-inforced concrete office build-
ing to be constructed at EPG. The structure was

(Neg. No. W-V-243-5)

Figure No. 2-3. Caisson Installation on
Pinex Type Barge.



designed to resist 0.75 psi side-on and 1.5 psi
reflected overpressures without temporary shor-
ing or bracing. Dependable air-conditioning and

power supply were the most important design

feature considerations to ensure protection of
the electronic components of the computer from
corrosive action and equipment shut-down due
to power failure.

(Neg. No. W-V-241-7)

Figure No. 2-4. Typical Submarine Cable
Vault — 509, Complete.

The Multi-story Barracks, Buildings Nos.
456, 457, 459, and 460 constructed at Site Elmer,
were the first two-story (128-man) barracks
buildings to be built at EPG. An extensive de-
sign and cost study was prepared to determine
the most feasible and economical design. The
results of the study and later investigations de-
termined the selection of a final design having
" precast concrete first-story frame bents, precast
flat slab second floor, all-aluminum second-story
bents, and corrugated aluminum roofing and
siding. This was the first use of precast concrete
as an element of permanent building construc-
tion at EPG.

The Airstrip Extension and Warm-up Apron
at Site Fred was the largest FY 1958 PAC con-
struction project. Design problems included de-
termination of asphaltic concrete and unre-in-
forced portland cement concrete pavement design
sections, design of a 855-foot-long concrete sea-
wall, and new airfield lighting systems. The
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sea-wall problem was to provide a design that
would permit construction during all tide stages
on the ocean reef and was resolved by using
precast concrete wall sections between vertical
steel H-piles.

Operational requirements of the submarine
cable telephone and signal systems at Eniwetok
and Bikini Atolls, together with a complete ex-
amination of all existing cables made at Job-
site, provided design criteria for the analysis of
each system to determine the extent of rehabili-
tation and new installations necessary to bring
the systems up to the stipulated HARDTACK
capability. The new criteria included desirability
of separating the communication and signal
systems, both in cables and at land terminals,
for safety and maintenance reasons. In addition,
new signal requirements included the stipulation
that an adequate number of pairs be provided
to accomplish the simultaneous firing of three
separate events at each atoll, with a minimum
of 50 per cent of the allocated pairs as back-up.

Continuity and insulation-resistant tests
were conducted on 2,112,800 feet of existing
cables, as follows:

5 pr. =14 ... 549,800 feet
5pr. #19 ... 122,400 feet
16 pr. #19 ... 1,417,100 feet
51 pr. #19 ... 23,500 feet

Total............ 2,112,800 feet

Based on the results of these tests and the
known operational requirements, an engineering
analysis was made and a report was submitted
to the AEC containing proposals for modifica-
tions and additions to the existing cable plants.
Permission to use approximately 400,000 feet
of 16 pair =19-gauge submarine cable in ware-
house stock at Jobsite, and authority to procure
an additional 1,000,000 feet of 26 pair #19-
gauge submarine cable were requested. Upon
approval, purchase specifications for the 26-pair
#19-gauge submarine cable were prepared and
procurement was initiated.

Two types of submarine cable terminating
vaults were designed, predicated on anticipated
overpressures at the individual sites. Each vault
contained two separate compartments, with
terminating facilities in one for the telephone
pairs and in the other for signal pairs. To ensure
operation of the communications and signal
systems immediately after each event, the vaults
were designed as a below-grade structure with
a waterproof hinged roof. Waterproof terminal
boxes were positioned just below the covers in
a horizontal configuration, mounted on hinged
frames to allow their movement to an upright
position above grade when the covers were open.
This facilitated the connecting and checking
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(Neg. No. W-V-243.7)
Figure No. 2-5. Barge Station 34 in Drydock.

(Neg. No. W-V.337-11)
Figure No. 2-6. LCU Station 24 Positioned Off Yvonne.
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of cable pairs and reduced the size requirements
for the vaults.

Comparison of Engineering Design with
Previous Operations

A new method for the design of non-ex-
pendable, blast-resistant structures was adopted
for Operation HARDTACK. Prior to Operation
HARDTACK, non-expendable structures were
designed on the basis of allowable stresses for
wind load: i. e., for allowable static load stresses
increased by ane-third. The new method ap-
plied principles as outlined in the ASCE pub-
lication, “An Engineering Approach to Blast-
Resistant Design.” The system was basically an
“ultimate design” method using considerably
higher allowable stresses than for wind load. The
net effect of the new design method was to re-
duce re-inforcing steel sectional areas and wall

and slab thickness. By reason of this effect and -

the lack of experimental field data, a factor of
safety of two was usually applied, but depending
on the nature of the structure size and the test
evaluation importance for some extremely high
psi loading, the factor of safety was reduced in
some cases to as low as 1.5. It is anticipated that
Operation HARDTACK post-shot damage in-
spection reports will supply valuable informa-
tion to the Design Engineers to alleviate ques-
tionable design considerations and will lead to
more certain and economical blastresistant de-
sign method standards.

The scope of engineering design for Oper-
ation HARDTACK was more extensive in quan-
tity and variety than for past Operations. This
is attested in part by the greater number of draw-
ings prepared. PAC Construction design require-
ments resulted in the preparation of design draw-
ings for the construction of many more categories
of permanent base facilities, several of which
were extraordinarily large and unusual. The de-
sign program for Scientific and Expendable Con-
struction required less complex engineering an-
alysis and planning than the PAC program. In
addition, experience gained from previous Op-
erations and the systematic use of the new blast
load design method contributed to the more ef-
fective and expeditious scientific design. The fact
that the extent of the design detail and the num-
ber of design drawings were greater can be at-
tributed to the greater number of test-shots for
Operation HARDTACK as compared to RED-
WING; preparations for participation of the
ABMA missile project at Site How which was
subsequently moved to Johnston Island; and
the considerable number of facilities developed
at Site Nan.

Operation HARDTACK notably excluded
steel tower zero stations but generally supplanted
this shot vehicle with modified U. S. Army BC-
type Deck Cargo Barges and LCU hulls. The
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development of Shot Barge plans for LASL and
UCRL required considerable plan details and
detail design for four barge types. New or
modified major Scientific Stations designed of
re-inforced concrete surpassed the extent of over-
all detail design requirements for other recent
Operations because of the greater number of
new stations designed in this category. The de-
velopment of re-inforced concrete structures at
Eniwetok Atoll was predominant on Sites
Yvonne, Gene, Helen, Irene, and Janet and at
Bikini Atoll on Sites Peter, Sugar, Tare, How,
Dog, Chaxlie, and George.

Liaison With Jobsite

The principal liaison between Home Office
and Jobsite Engineering was accomplished by
Engineering Work Orders and Contract Author-
izations. The Engineering Work Order copies to
Jobsite were not only a direct means of convey-
ing detailed information pertaining to the scope
of design planning performed by Home Office
Engineering but in some cases assigned engineer-
ing action to be accomplished by Jobsite Engi-
neering. The Contract Authorization documents
were mainly to authorize Jobsite camp main-
tenance and operations and miscellaneous con-
struction projects for which action was requested
of Jobsite Engineering by the AEC Chief, Eni-
wetok Branch Office. They also served to keep
Home Office Engineering informed of the scope
of Jobsite Engineering action that might be cor-
related with Engineering Work Orders. The main
line of liaison of correspondence was teletype
messages. This medium was used extensively by
the Chief Project Engineer and the Resident
Engineer to expedite information requests, clari-
fication of details, status of work, and plan
changes. TDY visits were made by the Engineer-
ing personnel, as required, to correlate Home
Office and Jobsite efforts.

Liaison With Users

Design criteria were obtained from the Users
by means of letters, often with plan sketch de-
scriptions of required new facilities or modi-
fications to existing facilities. All criteria letters
requiring design and engineering action were
documented by the Project Engineers with the
issuance of Engineering Work Orders for each
facility project. The Project Engineers assigned
to the various Users in a liaison capacity effect-
ively expedited their respective design program
from original criteria to issuance of final ap-
proved drawings by continuous contact with the
various User representatives to discuss their de-
sign and engineering requirements. In this man-
ner, new design planning was anticipated in ad-
vance of receipt of first criteria letters; status of
current design projects became known; and de-
sign completion date requirements were planned.
Action was then initiated for field tests or sur-
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veys, procurement of critical materials and equip-
ment, and expeditious approval of preliminary
plans.

Studies and Reports

The following reports and studies were pre-
pared during Operation HARDTACK:

1.  Study of Vehicular Causeway Between
Parry and Eniwetok Islands

2. Proposed New Holmes & Narver Office
Building, Site Elmer

3. Study of Multi-Story Barracks, Eni-
wetok Proving Ground

4., Recommendations for Disposal System
of Wet Garbage, Eniwetok Proving
- Ground

5. Feasibility Report, Short Towers in
Deep Water

6. Study for Improvements to Sewerage
Systems on Sites Fred and Elmer

7. Feasibility Recommendations for
Launching Ways, Site Nan

8. Study of Fall-out Protection at Sites
Fred and Elmer

9. Recommendations for Changes and
Expansion to POL Facilities, Eniwetok

10. Open Sea Vehicle

11. Recommendations for Modifications
and Additions to the Submarine Signal
Cable System, Eniwetok Proving
Ground

12. Tower and Barge Study

13. Long Range Improvement Plan, 1959
Through 1962, Eniwetok Proving
Ground (2 Vols.)

14. Study of Boarding Ramps for EPG

15. Automatic Sprinkler Systems for Eni-
wetok Proving Ground

16. Evaluation of Microwave Link Equip-
ment vs. Submarine Cable for Tele-
phone

17. Engineering Study of Proposed Four-
Finger Barge Slip, Site Elmer

18. Water Supply Study - Assembly Area,

Site Elmer

19. Telephone Cable Plant - Phase I, Site
Elmer

20. Major Re-Usable Scientific Station Re-
port, EPG

21. Engineering Analysis of Airfield Pave-
ment, Site Fred

Page 48

22. Standard Specifications for Eniwetok
Proving Ground, 1 October 1957

Blast Study

The Blast Study Group participated in Op-
eration HARDTACK as part of a general pro-
gram for the development of information leading
to the improvement of the design of AEC test
structures. This objective was met 1) by obtain-
ing reports of nuclear test results, laboratory
test results, studies of nuclear weapons effects,
and development of blast-resistant design pro-
cedures and design manuals; 2) by liaison with
other agencies having related interests to obtain
current information being developed by tests
and investigations; and 3) by participating in
nuclear tests when necessary to develop specific
information for AEC needs after a careful check
by liaison with other agencies to assure that such
tests would not duplicate those of others. With
the above objectives liaison was maintained with
the following agencies: HQ/AFSWP,
FC/AESWP, OCE, BuDocks, AFEWC, Sandia,
WES, SIO, and BRL.

The observation of damage to test struc-
tures at both the Nevada Test Site and Eniwetok
Proving Ground on a continuing basis is an im-
portant means of assessing the adequacy of de-
sign and the establishment of better design cni-
terta. While the damage surveys have been con-
ducted after each Operation to determine the
condition of stations with respect to their use
for the next Operation, such damage reports
were not directed toward assessing the adequacy
of design.

The purpose of the Blast Study Group in
planning for participation in Operation HARD-
TACK was to select structures in advance which
would be likely to suffer damage, then measure
or obtain from others the overpressures and other
effects to which they were subjected and observe
the damage in relation to such exposure. It de-
veloped that Headquarters AFSWP, realizing
that much useful information could be obtained
from the observation of damage to structures
exposed to blast as a result of the test operations,
had planned a similar project. Accordingly a
a joint AEC-AFSWP-sponsored project was es-
tablished. Military participation was provided by
the U. S. Waterways Experiment Station, Vicks-
burg, Mississippi, a laboratory of the Corps of
Engineers, U.S. Army. The AEC participation
was accomplished through H&N. The WES pro-
vided a Project Officer and an assistant, sur-
veying equipment, and measurements of over-
pressures and accelerations of structures. H&N
provided an Assistant Project Officer, informa-
tion on structural design of stations, measure-
ments of wave heights and inundations, and
general support.
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The military project was designated as Pro-
jec 3.7, Damage to Existing EPG Structures.
The joint project objective was to record and
evaluate damage from blast, thermal radiation,
and water waves to selected AEC test struc-
tures, the military multi-story building on Site
Janet left from Operation GREENHOUSE, and
miscellaneous structures in camps. Self-record-
ing gages were employed to measure air blast
overpressures in the vicinity of structures of in-
terest, to measure pressures on the front, top,
and back of Station 1312 on Site Janet, and to
measure accelerations of selected structures.
Wave data were furnished by the Scripps Insti-
tution of Oceanography from measurements ob-
tained in Project 50.1, which is mentioned later.
Damage surveys were made for 10 events at Eni-
wetok Atoll on 37 structures, and at Bikini Atoll
damage surveys were made for 10 events on 17
structures. Useful information was obtained
which will be reported in ITR 1631 to be printed
and distributed by the Technical Information
Service Extension, Oak Ridge, Tennessee.

Predictions of waves to be expected on
shore from nuclear explosions at Eniwetok and
Bikini have been made in past Operations, but
there had never been a systematic plan for check-
ing the accuracy of such predictions. The infor-
mation regarding anticipated wave heights and
inundations is vital to the planning and design
of test structures and dikes for protection of low
areas. A request was therefore made to the As-
sistant Manager for Test Operations, ALO, for
permission to arrange a contract with the Scripps
Institution of Oceanography for making the pre-
dictions of wave heights and inundations, and
for a measurement to check their validity. A
part of this project had for its objective the
measurement of wave heights near structures
where wave damage was anticipated. This plan
was approved by ALO, and as a matter of con-
venience, the investigation was included under
an existing contract of fhe San Francisco Op-
erations Office with the Scripps Institution of
Oceanography. Technical supervision by the
Blast Study Group was provided, and it was
agreed that a Chief of Party and one survey-
man from the EPG Survey Department would
assist in this work which was designated Project
50.1.

The predictions of wave heights and inun-
dation based largely on REDWING results were
prepared and used by H&N for planning and
design and were employed during the operational
phase of HARDTACK for determination of.pro-
tective measures. Wave measurements were made
by 19 suitably located gauge stations on 8 events
at FEniwetok Atoll. Wave heights were mea-
sured on Elmer for all events. At Bikini wave
measurements were made by gauges at 19 sta-
tions on 2 events.
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FIELD ENGINEERING.

The Resident Engineer had the responsi-
bility of the Architect-Engineer service at the
EPG, reporting directly to the Resident Mana-
ger. He was assisted in executing his duties by
Assistant Resident Engineers and Department
Heads. The Jobsite Engineering Division con-
sisted of Design, Estimating and Analyses, Field
Engineering and Surveys, Tests and Inspection,
and Reports and Photography.

The main functions of the Jobsite Engineer-
ing Division were to process and issue Home
Office-prepared drawings for construction; to re-
vise Home Office drawings where necessary to
meet Users’ field changes or substituted ma-
terials; and to prepare design drawings for con-
struction originating at Jobsite as authorized
by the AEC/EBO, Home Ofifice Engineering,
or Jobsite Management.

Personnel levels within the Division were
coincidental with the over-all construction ac-
tivities. During the interim period, a low level
of 31 was reached in December 1956. At the
start of the build-up on 1 March 1957 there
were 37 personnel assigned, increasing to 90 by
1 August 1957. At the start of the operational
phase on 15 March 1958, there were 146 per-
sonnel assigned, but on 15 September 1958 this
strength figure was reduced to 62.

During build-up and operational periods
one Assistant Resident Engineer was stationed
at Bikini Atoll, where he acted as field liaison
representative reporting directly to the Resident
Engineer and was charged with the responsibility
for the proper functioning of the field engineering
forces at that atoll. These functions included
inspection of all construction; interpretation of
plans and specifications; job progress records
and reports; topographic, hydrographic, and con-
struction control surveys; preparation of basic
data for “as-builts”; as well as coordination of
engineering problems with local AEC and User
representatives. Two Assistant Resident Engi-
neers at Eniwetoek accomplished the administra-
tive work load of the division at Eniwetok Atoll.
In addition, an Acting Assistant Resident Engi-
neer was assigned to Johnston Island at the be-
ginning of the build-up phase at that location
to administer Engineering responsibilities par-
alleling those at Bikini Atoll.

A position of Technical Facilities Coordi-
nator, directly responsible to the Resident Mana-
ger, was created at Jobsite to execute new-and
revised engineering design requirements, and to
provide on-the-spot liaison between the Users
and the Jobsite Engineering Division involving
last-minute revisions and additional require-
ments. Headed by the Home Office Assistant
Engineering Manager, Project Engineers, Design
Engineers, and Design and Senior Draftsmen



from the Home Office were sent to EPG in Jan-
uary 1958 to support this position. This main
group stayed in force at Jobsite until late April
1958, at which time the position of Technical
Facilities Coordinator was sustained by a Home
Office Project Engineer until early June.

The Technical Facilities Group proved very
effective in the expeditious processing of User
requirements and changes initiated at Jobsite
and aided immeasurably in the over-all con-
struction effort.

Field Engineering Design Department

During the build-up phase in mid-1957, the
Design Department had 27 personnel assigned
and this level was maintained through the opera-
tional phase. This strength was supplemented by
eight draftsmen on TDY from the Home Office
in support of criteria furnished to the Design
Department through the Technical Facilities Co-
ordinating Group. The early build-up was neces-
sary to expedite temporary camp design drawings
in time for use by construction forces. The De-
partment was responsible for processing, inter-
preting, and revising Home Office drawings to
meet field conditions. In addition, the Depart-
ment prepared design drawings requested by
AEC or H&N management for temporary camps,
Weather and Rad-safety Stations, and Scientific
Stations when criteria were received late in the
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Figure No. 2-7. Tensioning Tower Guys on 300-Foot Tower — Elmer.
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Operation, or for other miscellaneous items as
required by the Home Office.

Plot plans and design drawings for off-
island camp construction were started early in
1957. The adoption of standard buildings and
details developed and proved satisfactory in
prior Operations aided in expediting completion
of design.

Whenever possible the approval of major
changes in scientific facilities was cleared through
the Chief Project Engineer at Home Office, but
as the construction work load increased and
time for completion decreased, it was necessary
to accomplish changes to scientific construction
and notify the Home Office later by forwarding
revised drawings approved by both AEC and the
User. On construction originating in the field
and not related to scientific construction, the
Resident Engineer and the AEC Branch Chief
approved the drawings and original estimates.
In all cases, revised drawings and field drawings
were forwarded to the Home Office by repro-
ducibles for their records.

Test and Inspection Department

During the build-up phase in mid-1957, the
Test and Inspection Department had 18 person-
el assigned, increasing to 26 in mid-February
1958, just prior to the start of the operational
phase.

(Neg. No. W-V-276-12)
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{Neg. No. W-V-246-8)

Figure No. 2-8. Compression Test on
Concrete Cylinder.

The Materials Testing Laboratory on Elmer
was responsible for testing aggregate, cement,
concrete, soils, and other materials requiring
control in construction; for testing materials
required in support of any special studies the
Department was required to make; for surveil-
lance of aggregate stockpiling; and for assistance
to Field Inspectors during concrete placing. To
provide adequate and effective coverage and en-
sure adherence to specifications. field labora-
tories were established at Site Nan for Bikini
Atoll and at Johnston Island. These field labora-
tories operated directly under the supervision
of the Test Laboratory Engineer at Elmer.

Aggregates for concrete mixes were com-
posed of crushed coral rock and fine coral beach
sands. Variations in the physical qualities of coral
rock required the preparation of 41 mix designs
at Eniwetok Atoll, 17 at Bikini Atoll, and 6 at
Johnston Island. The mix designs for Johnston
were made at Elmer, using sample ingredients
shipped from there. For the aggregate shipped
from Hawaii for use at Johnston Island, the on-
site field laboratory determined the specific
gravity, and the design mix furnished from
Elmer was adjusted accordingly. In order to
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maintain the highest quality concrete, all aggre-
gates were thoroughly tested before approval
for use in concrete.

Concrete cylinders were packed in wet saw-
dust for 48 hours, the time required for ship-
ment to the test laboratory at Elmer. A total of
1483 test cylinders were taken from 32,500 cubic
yards of concrete. The average compression
strength of all test cylinders for the required
strength of 2000 psi, 2500 psi, and 3000 psi was
2500 psi, 2700 psi, and 3700 psi respectively.
No significant variation was noticeable between
atolls.

Inspection of all construction at EPG was
the responsibility of the Chief Inspector at Elmer
until construction started on Bikini Atoll. At
that time another Chief Inspector was assigned
at Nan and assumed responsibility for all con-
struction at the atoll. Similarly, when construc-
tion got under way at Johnston Island, a Chief
Inspector and inspection force were organized
at that location to assume responsibility for all
inspection functions. The inspection of construc-
tion of Weather and Rad-safety Stations was
the responsibility of the Chief Inspector at
Elmer. Supplementing the Inspectors, certain
Engineering Specialists were assigned specific
inspection duties; i.e., an Assistant Engineer was
selected to inspect all barge-type construction.

e e } -
-

—

(Neg. No. W-V-246-6)

Figure No. 2-9. Shear Test Equipment,
Test Lab — Elmer.



(Neg. No. W-V-46-12)

Figure No. 2-10. Concrete Slump Test for
Bldg. 430 — Elmer.

Figure No. 2-12.
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{Neg. No. W-V.246.7)
Core Samples for

Figure No. 2-11.
Ground Motion Studies.

- H

(Neg. No. W-849-2)

Asphalt Pavement Check — Fred Airstrip.
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On large-scale concrete placement opera-
tions, the Chief Inspector and Test Laboratory
personnel aided the Site Inspector in the sur-
veillance of all phases of the pour. These person-
nel continuously observed and recorded batch-
ing, mixing, transporting, placing, finishing, and
curing of the concrete. In this manner, the Site
Inspector was free of detailed observations and

was able to maintain liaison with the Area
Superintendent on other work.

In addition to field inspection duties, the
Chief Inspectors and Engineering Specialists re-
viewed all Work Orders and field design draw-
ings and expeditiously provided the Site Inspec-
tors with interpretations of construction require-
ments, drawings, and revisions to criteria design.

QUANTITY TYPE OF TESTS
1606 Standard Method of Test for Compression Strength of Molded Concrete
Cylinder, ASTM C-39.
380 Standard Method of Test for Sieve Analysis of Coarse and Fine Aggregates,
ASTM C-136.
234 Standard Method of Test for Specific Gravity of Fine Coarse Aggregates,
ASTM C-127 and C-128.
22 Standard Method of Test for Unit Weight of Aggregates, ASTM C-29.
408 Standard Methods of Test for the Field Determination of Density of Soil
In-place, AASHO T-147.
82 Standard Method of Test for Flexural Strength of Concrete Beams,
ASTM C-78.
69 Standard Method of Test for the Compaction and Density of Soil,
AASHL T-99,
69 Standard Method of Test for Bitumen Content of Paving Mixtures by
Centrifuge, AASHO T-164.
.23 Standard Method of Test for Water in Bituminous Material, AASHO T-55.
11 Standard Method of Test for Soundness of Aggregates, ASTM C-88.
27 Standard Method of Test for Normal Consistency of Hydraulic Cement,
AASHO T-129.
12 Standard Method of Test for Time of Setting of Hydraulic Cement by Vicat
Needle, AASHO T-131.
. 25 Standard Method of Test for Cemen. Mortar Cubes, AASHO T-106.
52 Direct Shear Test of Beach Fines.
20 Asphalt Pavement Density Determination.
40 In-place CBR Tests.
3080 TOTAL
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SURVEY.

Survey activities were directed by a Depart-
ment Head located at Elmer and assisted by
Assistant Department Heads, supervising field
survey and office work at Eniwetok and Bikini
Atolls. During Operation HARDTACK, an
Assistant Department Head was also located at
Johnston Island. The organization of the Survey
Department consisted of field parties, normally
four men each, supporting office personnel, in-
cluding Computers and Draftsmen, and Super-
visors for each location. Personnel increased
from 8 on 31 December 1956 to a peak of 73 on
11 March 1958.

Surveying activities during the interim and
build-up phases included topography at Ronge-
lap, Truk, and Ponape; boundary surveys at
Rongelap, Nauru, Tarawa, Truk, Ponape, Utirik,
Ujelang, and Kusaie; an entrance channel re-
connaissance at Taongi; and “as-built” and con-
struction surveys for rehabilitation of Rongelap
Village.

During the operational period, surveying
activities were concentrated on PAC construc-
tion at Elmer, David, and Fred, Scientific Sta-
tion and barge location, horizontal and vertical
control, topographic mapping and plane table
surveys, hydrographic mapping, Microbarograph
Stations, barge and hull motion studies, tide
studies, and rainfall and temperature data
collection.

The transfer of the ABMA program to
Johnston Island resulted in a requirement to
determine precise measurements impractical to
obtain by conventional methods. To obtain this
information, a Tellurometer system was purchas-
ed. Later developments cancelled the require-
ment for these measurements. However, the
Tellurometer system was utilized at Eniketok
and Bikini Atolls. The Tellurometer system de-
termines distances by measuring the travel time
of high frequency radio” waves and is capable
of accuracies of the order of 1 part in 100,000,
or better. The range of the system is stated to
be from 500 feet to 35 miles. The capabilities
of the Tellurometer system are such that many
of the precise surveys, now performed by tr-
angulation requiring night operations, can be
accomplished in the daytime. Also, this system
is not affected by high winds, rain squalls, or
light refraction.

Horizontal Control — Eniwetok Atoll

The 1957 expansion survey established new
second order stations on Sites Yvonne, Sally, and
Gene and third order stations on Sites Glenn,
Henry, James, and Keith. The triangle closure
to include Station Lantana on Site Glenn ex-
ceeded the allowable closure limits; however,
the triangulation towers were damaged by a
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(Neg. No. W-V-94-3)

Figure No. 2-13. Elevation Check at
Station 1312 — Janet.

storm before they were completely rechecked.
An evaluation of the tentative results indicated
the values to be within a tolerance of one part
in 5000. Therefore, it was decided to defer re-
observation of the triangulation towers until
more precise values were required for the station.

Horizontal Control — Bikini Atoll

A requirement was received to determine
the relationship of two sites to within a tolerance
of one part in 25,000. An evaluation of the Bikini
network was made to determine if this require-
ment could be met without extensive additional
triangulation to first order specifications. This
evaluation indicated that if the full capacity
of the net were obtained by an adjustment by
the method of least squares, the net, while not
to first order specifications, should be well within
the required tolerances.

An adjustment was applied by the method
of least squares which indicated that the prob-
able error in a direction, as computed from the
adjustment, was 0.81 second. Only minor correc-
tions were made to directions and distances as
determined by the side equation adjustment.

The 1953 Station Charlie on Site Charlie
was recovered in 1957 and its distance relation
measured to Station Chuck. Based on the ad-
justed values for these stations, a discrepancy
of 0.15 foot was found between the computed
and the measured distances.

A check survey of two large quadrangles
was completed in 1957 based on the fixed loca-
tions of Station Yoke, Oboe, Nan, and N. How,
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Figure No. 2-14. Horizontal Control — Eniwetok Atoll.
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including Stations Chuck and Gobels. A side
equation adjustment was applied to the survey,
and the relationship was obtained between these
values of the stations and the values determined
by the method of least squares. The discrepancy
in coordinate values at Station Chuck was 0.56
foot in northings and 0.72 in eastings and at
Station Gobels 0.10 foot in northings and 1.12
feet in eastings. The discrepancy in distances
between Stations Gobels and N. How was de-
termined as one part in 40,000.

Vertical Control

Prior to the next Operation, it will be neces-
sary to obtain sufficient tide gauge recordings
at each potential site over a period of time to
establish time and height factors. A request for
comparison of actual with predicted tides at
Janet and Yvonne was received, after the two
tide gauges at Jobsite were in use at Bikini; a
4-inch pipe, perforated on the lower portion and
provided with a float, was installed on the
personnel pier at each site. The tide level was
recorded at intervals, and graphs were prepared
showing the actual and predicted curves. Level
circuits were run on each of the islands on which

Figure No. 2-18.
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local control networks were installed, and eleva-
tions were determined for each control point.
A closed level circuit was completed from How
to Nan at Bikini Atoll. The difference in datum
planes as indicated by the circuit was 0.07 feet.

Scientific Station Location

The majority of the Scientific Stations
were located from the local control lines. Two of
the four Ground Zero points were tied directly
to triangulation monuments, and the third
Ground Zero point on Sugar, later changed to
Yvonne, was located by use of the local control
system.

The Scientific Stations related to the missile
tests were located from a control system similar
to those used for ground tests. Computations
of horizontal and vertical angles to the burst
points were made by Home Office Engineering.

Topographic Mapping

Topographic mapping surveys were com-
pleted and drawings prepared on the following
sites: Gene and Ursula Complexes, Glenn, Henry,

L2 &ﬁ“ % \‘ ~

~ T —':4 ..
e " i

(Neg. No. W-V-236-1)

Survey Station Point “A” — Tare.



Irwin, James, Janet, Kate, Keith, Leroy, Lucy,
Pearl, Vera, Walt, Wilma, and Yvonne at Eni-
wetok Atoll; and Fox and Tare Complexes, Able,
How, the ABMA area on How, Item, Jig, Nan,
and Uncle at Bikini Atoll; perimeters only were
accomplished on Able, How, and Uncle. Plane
table surveys were completed on David, Elmer,
and Fred on Eniwetok Atoll.

Hydrographic Mapping

Requirements for hydrographic mapping in-
creased considerably over those of previous
Operations. A second Raytheon fathometer was
acquired to meet frequent simultaneous requests
for both atolls. Crater surveys were required
on a large number of barge station locations at
Eniwetok Atoll. Support was furnished to the
Navy hydrographers in charting the underwater
shot areas, the wide passage at Eniwetok, the
Camp Blandy area at Nan, and the Tare-Uncle
channel areas.

Microbarograph Stations

Surveying was completed to install Micro-
barograph Stations at Fred, French Frigate
Shoal, Kwajalein, Nan, Rongelap, Rongerik,
Ujelang, Utirik, and Wotho. The REDWING
sensing head at Rongerik was recovered and
monumented but was not used for HARD-
TACK.

Barge and Hull Motion Studies

One barge and one hull motion study was
made using the following method. A typical cab
structure was installed on an Army BC-type
barge or LCU hull, and a mast was installed at
the center point of the barge or hull. This mast
was 100 feet in height, fabricated with 16-inch
pipe butt-welded at the joints, and a 4-inch cube
of concrete was mounted at the top. The craft
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in both cases were moored off Yvonne, employ-
ing the same gear as used in mooring craft for
barge shots. A series of observations were con-
ducted to evaluate the motion of the craft during
a variety of weather conditions. Observations
were also made to assess the flexure of the craft
structure due to wave and thermal action.

REPORTS AND PHOTOGRAPHY.

The Reports and Photography Section was
responsible for gathering and compiling informa-
tion necessary for preparing and publishing
various weekly, monthly, and special reports;
for editing, documenting, and publishing the
Jobsite Monthly Narrative Report; and for
providing photographic coverage of all H&N
activities at EPG. In addition, this Section was
responsibile for maintaining close liaison with
all departments, to ensure complete, accurate,
and current reports and photographic coverage
of construction progress, post-shot damage, and
damage from other causes.

Prior to HARDTACK the photographers
performed their duties in the TG 7.1 Photo-
graphic Laboratory, but when plans were firmed
up for the new H&N Administration Building,
provisions were made to include a Photographic
Laboratory for the exclusive use of H&N. With
the installation of a print dryer on 9 May 1958,
the laboratory went into full-scale production
on a backlog of approximately 16,80 prints,
which was substantially reduced by 19 July 1958.

During the interim and operational periods,
two Photographers traveled to sites at both
atolls and all Weather Stations. One major
mission performed during the interim period was
the photographic coverage of the Rongelapese
Repatriation Program, which required a total
of 1251 prints to the Home Office and 3808
prints to the AEC.
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(Neg. No. W-V-207-12)
Figure No. 2-19. Pipeline Station 1212.02 —40% Complete.

(Neg. No. W-859-11)
Figure No. 2-20. Western Extension of Fred Airstrip— 60% Complete.
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SECTION 2
CONSTRUCTION

The Construction and Maintenance Division
was responsible for the construction of all build-
ings, scientific structures, facilities, roads, and
utility systems at EPG as authorized by approv-
ed Work Orders. It was also responsible for pro-
viding Jobsite mechanical and machine shop
work for all departments and User agencies.

During construction periods a General
Superintendent was assigned to Bikini Atoll,
where he acted as the field liaison representative
of the Division. Assisting him were Construction
Superintendents assigned to various sites. In
addition to construction responsibilities, these
Superintendents were responsible for the over-all
management of their sites and for observance
of established safety and security rules and regu-
lations.

The first construction project of any appre-
ciable size in 1957 was the rehabilitation of air-
field paving on Site Fred, which is covered in
detail in Section 5 of this Chapter. Personnel
strength started to increase in April 1957, with
skilled workers requisitioned on the basis of a
steadily increasing number of projects. A total
of 429 men were assigned to the Construction
and Maintenance Division by June 1957, of
which 148 were assigned to the newly-opened
Nan camp. Work started on a large concrete
structure, Station 1312, on Site Janet on 9 Sep-
tember 1957, shortly before the opening of that
camp in October; by January 1958 construction
of many Scientific Stations was in progress, re-
quiring 988 construction workers on the job. The
personnel peak was reached during the week of
8 April 1958, with 1338 men assigned to the
Division.

Even with this peak -of construction person-
nel, the priority completion of a number of facili-
ties in the PAC program, the existing heavy
work load on the Scientific Stations, the late
receipt at Jobsite of design changes, and certain
material shortages resulted in the necessity for
a strictlv controlled overtime policy to meet
certain of the construction schedules.

As facilities were completed, workers were
either returned to their points-of-hire or trans-
ferred to other jobs requiring their skills. Roll-up
of the tempory camps resulted in the further
reduction of construction personnel. By 1 June
1958, the Division’s personnel strength was re-
duced to 934 men, of which 163 were working
on the Johnston Island project.At that time the
program was enlarged and Work Orders were
received for additional Scientific Stations on
Eniwetok Atoll, including 7 additional scientific
barges and LCU hulls.

Two typhoons in late 1957 caused damage"
to some structures on both Bikini and Eniwetok
Atolls, but in general, climatic conditions had no
adverse effects on the construction program;
rainfall conformed to the averages of the past
five years. Oceanic conditions and tides limited
the working time on the reefs and on a number
of occasions prevented the off-loading of materi-
als and equipment.

Last minute changes in barge criteria often
necessitated the removal, relocation, and even
the deletion of certain installations, but in spite
of these problems, the barges were delivered to
the Using agencies as they were required. UCRL
barges were delivered to Bikini by LSD or by -
Navy tow. One barge being towed to Bikini was
damaged when heavy seas were encountered,
and another was partially sunk while in tow;
the latter was recovered, placed in drydock, and
rehabilitated.

Prefabrication methods were used to the
utmost for both wooden and concrete structures,
including re-inforcing steel, which was cut and
shaped at Elmer for all jobs. Concrete placement
forms, building sections, barge device cabs, and
helium tunnels were prefabricated at Elmer and
at temporary camps for delivery to required
locations. Submarine cable vaults, pump houses
and sumps, small slabs, anchor blocks, etc., were
poured at centralized locations and delivered
where needed. Materials for the temporary camp-
sites and Weather Stations were precut at either
Elmer or Nan.

At the time construction was started on
the temporary camps, there was a combined in-
ventory of 59,864 cubic yards of aggregate of
all sizes stockpiled at Elmer, Fred, and Nan.
This quantity was supplemented by producing
an additional 58,813 cubic yards from 21 July
1957 through 18 May 1958. At the end of that
period, there was an inventory of 51,791 cubic
yards of all sizes stockpiled, indicating that
66,886 cubic yards of aggregate were used at all
locations through 18 May 1958. As camps were
opened, primary and secondary crushers were
installed at Elmer, Janet, Nan, and Oboe. Elmer
produced all aggregate used on Yvonne, while
the Janet plant served the other islands in the
northern part of Eniwetok Atoll. Nan produced
what aggregate was required at that site and
the northern islands of Bikini Atoll, and the
plant at Oboe supplied the needs of the Tare
Complex and the other islands on the west side
of Bikini Atoll.
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OTHER | MONTHLY | PECUMY-
PERIOD ENIWETOK | BIKINI ATOLLS TOTAL TOTAL |
JAN. | TngRSJ JAN. 20 65 - - 65 65
FEB. 20 238 - = 238 303
MAR. 20 62 - - 62 365
APR. 20 602 - - 602 967
MAY 20 303 - - 303 1,270
JUN 20 719 - - 719 1,989
JuL 20 285 298 = 583 2,572
AUG 20 439 409 - 848 3,420
SEP 20 L 444 - 555 3,975
0OCT 20 525 195 - 720 4695
NOV 20 2,318 489 - 2,807 7,502
DEC 20 3,327 1,167 - 4,494 11,996
1958 JAN 20 10,842 915 - t1,757 23,753
FEB 20 3,615 1,549 - 5,164 28,917
MAR 20 2,660 1,386 - 4,046 32,963
APR 20 605 634 N 1,239 34,202
MAY 20 545 76 697 1,318 35,520
JUN 20 389 346 623 1,358 36,878
JUuL 20 I16 84 6.5 206.5 37,084,5
AUG 20 83.5 35 22 140.5 37,225
SEP 20 51 - 4 55 37,280
oCT 20
NOV 20
L DEC 20
Table No. 2-2. Concrete Poured — All Atolls (in Cubic Yards).
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CHAPTER 1I, SECTION 2

ZERO
STATION EVENT
1 FIG
2 DOGWOOD
3 CEDAR
4 POPLAR
5 SYCAMORE
6 FIR
7 ASPEN
8 'MAPLE
9 REDWOOD
10 PINE
11 NUTMEG
12 HICKORY
13 JUNIPER
15 QUINCE
16 OLIVE
17 SCAEVOLA
20 CACTUS
21 KOA
22 PISONIA
23 LINDEN
24 SEQUOIA
25 OAK
27 ELDER
28 YELLOWWOOD
29 ROSE
30 TOBACCO
32 MAGNOLIA
33 BUTTERNUT
34 HOLLY
37 WALNUT
38 PINYON
39 PINYON PRIME
J-40  TEAK
J-41  ORANGE
42 YUCCA
43 UMBRELLA
44 WAHOO

Table No. 2-3.
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SITE

Yvonne
Off Janet
Off Charlie
Off Baker
Off Charlie
Off Charlie
Off Charlie
Off Fox
Off Fox
Off Janet
Off Tare
Off Tare
Off Tare
Yvonne
Off Janet
Off Yvonne

Yvonne
Gene

Off Yvonne
Off Yvonne
Off Yvonne
Alice Reef
Off Janet
Off Janet
Off Yvonne
Off Janet
Off Yvonne
Off Yvonne

Off Yvonne
Off Janet
Cancelled
Cancelled

Johnston Island
Johnston Island

Pacific Ocean
north of

Eniwetok Atoll
Eniwetok Lagoon

Pacific Ocean
southwest of

Eniwetok Atoll

DESCRIPTION

Tent, 16 x 32-foot

LCU, 19 x 19-foot, raised cab
Barge, UCRL Type la
Barge, UCRL Type la
Barge, UCRL Type Ia
Barge, UCRL Type la
Barge, UCRL Type la
Barge, UCRL Type Ia
Barge, UCRL Type la
Barge, UCRL Type Ia
Barge, LASL Pinex Type II
Barge, LLASL Pinex Type II
Barge, LASL Pinex Type II
Tent, 16 x 32-foot

LCU, 19 x 19-foot, raised cab

Barge, UCRL Type la
with no living quarters

Steel cab — Ground

Steel tank — Ground

LCU, 15 x 21-foot, cab

Barge, LASL Type 1

LCU, L-shaped cab and Pinex
LCU, 17 x 23-foot cab

Barge, LASL Type 1

Barge, LASL Type 1

Barge, LASL Pinex Type III
Barge, LASL Pinex Type I
Barge, LASL Pinex Type II

Barge, LASL Type 1 with
transportainer

Barge, LASL Pinex Type 1I
Barge, LASL Type 1

Barge, United Nations
Barge, United Nations
Missile; Redstone UHA
Missile; Redstone VHA
Balloon

Buoy; Underwater
Buoy; Underwater

Index of Zero Stations.
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SECTION 3
SCIENTIFIC STATIONS

STATIONS: 1 and 15
SITE: Yvonne
USER: UCRL
PURPOSE: Zero Stations
PARTICIPATION: 1 and 15
DESIGN PSI: None

CONSTRUCTION: Sta. 1, 8-7-58/8-18-58;
Sta. 15, 7-7-58/8-6-58

Each of these stations was a 16x32-foot tent
constructed on a special fill material base. The
tent frame was fabricated of light timber in three
sections which bolted together to provide a quick
method of dismantling and removal. For the tent
foundation, a conical hole 8 feet deep by 32 feet
in diameter at the surface was excavated, lined
with polyethylene, and backfilled with soil pro-
vided by the User from the NTS. Power for each
facility was supplied from three 5-kva, 4160/-
120/208-volt transformers connected to the
island distribution main and to a lighting panel,
mounted on a plywood board independent of
the tent frame. Receptacles on stakes around the
walls of the tent and overhead lights on extens-
ion cords were plugged into recepacles below the
lighting panel; this allowed the tent to be re-
moved easily without disturbing the electrical
work. A 26-pair signal cable was furnished to
each station to provide timing signals and tele-
phone circuits. User-furnished RG-8/U and 7%
inch styroflex coax cables were run from the tent
and spliced to the existing coax lines between
REDWING Stations 1314 and 1311.05.

STATIONS: 2 and 16

SITE: Station 2, off Charlie;
Station 16, off Janet

USER: UCRL

PURPOSE: Zero Stations

PARTICIPATION: 2 and 16

DESIGN PSI: None

CONSTRUCTION: Sta. 2, 6-16-58,/7-5-58;
Sta. 16, 6-8-58/7-22-58

Each station was a modified LCU hull. The
low deck between the port and starboard com-
partments was raised with steel framing to the
level of the top of the compartments to form

a steel plated area 32x36 feet. A new plate was
placed over the existing one at the top level of
this area. A timber cab, 19 feet square and 13
feet high, was placed on the port side of the
raised area. Within the cab, a 1-ton monorail
and hoist was utilized for positioning of User
equipment and the device. A helium tunnel,
identical to that furnished for Station 3, was
provided for each station. One portion of the
bulwark was removed, and another portion of
the port and starboard bulwark was alsv removed
for anchoring lines from the bow winches. A
4-poir - splayed anchoring system was used and
winches were provided on the bow lines only.
The living quarters kitchen compartments were
rehabilitated to house 12 people. Power was
supplied by two 20-kw engine generators operat-
ing in parallel for both scientific and utility use.

STATIONS: 3 through 10

SITE: Stations 3, 5, 6, and 7, off
Charlie; Station 4, off
Baker; Stations 8 and 9,
off Fox; Station 10, off
Janet.

USER: UCRL

PURPOSE: Zero Stations

PARTICIPATION: 3 through 10

DESIGN PSI: No overpressure; designed
for 20 pounds, wind load
only

CONSTRUCTION: Sta. 3, 1-20-58,7-3-58

Sta. 4, 1-20-58/7-12-58
Sta. 5, 1-20-58/5-16-58
Sta. 6, 1-28-58/4-21-58
Sta. 7, 11-25-57,/6-14-58
Sta. 8, 11-25-57/6-9-58

Sta. 9, 1-20-58,/6-27-58
Sta. 10, 5-6-58,7-26-58

Barge Stations 3 through 10 were Zero
Stations of similar design. These stations were
modified U.S. Army-type BC barges, 120 feet
long and 33 feet wide. Two wood frame struc-
tures were built on the deck. On the bow end,
a 21-foot-square by 15-foot, 8-inch high Device
Room was erected. This room had a 2-ton capa-
city bridge crane designed to handle matenals
within the cab. On the stern end living quarters
were built to house the Users during the occu-
pancy period. Barges were moored at their shot
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locations by means of a four-direction, winch-
controlled anchorage system. A helium tunnel was
added to Barges 3, 6, 7, 8, 9, and 10. This tunnel
was of wood frame construction, 8-foot-square
by 22-feet long, and was covered by a User-
furnished plastic lining to make the structure
gas-tight. Power was furnished by two 20-kw,
120/208-volt, 3-phase generators connected in
such a way that either generator could furnish
power to the instrument panel. The lighting
panel was connected so that on a timing signal
the load on this panel could be dropped.

STATIONS: 11, 12, 13, 29, 32, and 34
SITE: Stations 11, 12, and 13, off
Tare; Stations 29, 32, and
34, off Yvonne
USER: UCRL for Stations 11, 12,
and 13; LASL for Stations
29, 32, and 34
PURPOSE: Zero Stations
PARTICIPATION: 11, 12, 13, 29, 32, and 34
DESIGN PSI: 0.75 psi
CONSTRUCTION: Sta. 11, 1-25-58.5-9-58
Sta. 12, 1-11-58.6-28-58
Sta. 13, 1-11-58 7-22-58
Sta. 29, 1-30-58 5-27-58
Sta. 32, 2-20-58 4-18-58
Sta. 34, 1-15-58,5-12-58
\.

These stations were constructed on U.S.
Army-type BC barges 120 feet long and 33 feet
wide. Each station consisted of a T-shaped cab
cantilevered over the stern, a collimating pipe
extending through the hull to a point at the
bow approximately 20 feet under the water, a
caisson for access to the underwater end of the
pipe, a ready room for operating personnel, and
a shelter to provide access to the pinhole. All
super-structures on these barges were designed
to survive equivalent overpressures from events
at Site Janet while moored off Yvonne. Since
design features of Stations 11, 12, and 13 were
almost identical to Stations 29, 32, and 34, all
were designed alike. The cab was of heavy timber
construction, 17 feet 6 inches long, 18 feet wide,
and 10 feet high, with two small sections cut
from the corners to provide room for the anchor-
ing winches. A removable hatch 9x13 feet was
located over the cab roof opening and a 2-ton
bridge crane just outside the cab was provided
for leading and moving equipment in the cab. A
large double door provided entrance to the cab.
In the cabs of Stations 29, 32, and 34 a U-shaped
concrete shield was constructed to collimate the
line of sight to Station 1310. The shields varied,
but in general they were 1 foot, 6 inches thick
9 feet high, and 10 feet long. Each shield had
one or more block-outs for adjusting the collim-
ating pipes. An angle iron frame was installed
on the working point side of the shield for ad-
justment of a small 3x7-inch square lead defin-

Figure No. 2-21.
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ing shield. In the cabs of Stations 11, 12, and 13,
lead-paraffin shields were constructed of blocks
of paraffin 12x12x18 inches and bricks of lead-
paraffine. The material was supported by steel
angle framework, with plywood lining of the
configuration of the shield. The shield in the cab
of Stations 12 and 13 was 8 feet high and 18
inches thick. The vertical portion was a wall 6
feet wide and the horizontal portion 6 feet wide
and 7% feet long set on the deck. The two
portions formed an L-shaped shield in cross-
section. The shield in the cab of Station 11 was
8 feet high and 20 inches thick. The vertical
portion consisted of two walls intersecting to
form an L-shape in plan 8x71% feet, with the
horizontal portion 8x714 feet set on the deck.
A 40-foot-high pipe mast for all the stations and
a 20-foot-high pipe mast for Stations 29, 32, and
34 were installed outside each cab to mount
User-furnished antennas for the 81 and 83 series
stations.

For the Pinex experiment a clear line of
sight was required between the working point in
the cab and a detector 130 feet away and 20
feet under the water. To establish this line of
sight and connect the detector it was necessary
to cut a 2x12-foot hole in the barge deck; con-
struct a pipeline through the compartment and
under the barge; and provide a caisson for dry
access to the lower end of the pipe to check
pipe alignment and to connect the detector. The
pipeline for this line of sight was rigidly welded
to main members in the compartments and sus-
pended from bolted pipe bracing attached to
the barge bottom. The pipeline for Stations 11,
12, 13, 32, and 34 consisted of two concentric
pipes beginning at a point approximately 47 feet
from the working point. The inner pipe was
composed of 33 feet of 5-inch extra strong pipe
and 50 feet of 12-inch Schedule 80 pipe. The
outer pipe was 24-inch extra strong pipe. For
Station 29 a single pipeline was used. This pipe-
line started at the same- location but consisted
of 34 feet of 24-inch extra strong pipe, 10 feet
of 12-inch extra strong pipe, 7 feet of 6-inch
extra strong pipe, an air gap of 5 feet, 7 feet of
6-inch extra strong pipe, and 20 feet of 12-inch
extra strong pipe.

Station 11 was provided with an additional
shield which was located close to the pinhole
access shelter. It was mounted on a 4-foot-high
wood platform and was contained in a timber
frame. Lead bricks stacked in thicknesses vary-
ing from 2 to 6 inches provided the shield. The
configuration of the shield was L-shaped with
one leg 7 feet long and the other leg 3 feet long.
The sides, top, and bottom of the shield formed
a tunnel 9 inches wide and 16 inches high. A
ready room 14x10x81% feet high was built of
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timber and located on the starboard side between
the cab and the hatch shelter. In the design of
this facility it was required to determine if any
flexing of the barge occurred along the long axis
as a result of wave and wind action while anchor-
ed in a typical four-point mooring. Studies were
conducted at Jobsite to measure this flexing,
and it was determined wave and wind action had
little or no effect but that deck temperature
which was a function of weather could cause de-
flections as large as 1 inch between ends of the
barge. Since LASL required a tight alignment
tolerance and the barges were to be used at
dawn, it was necessary to do all final alignment
of the pipeline after 2000 hours and before sun-
rise.

A 16-pair and a 26-pair submarine signal
cable were run to Stations 29, 32, and 34 from
the timing station on Site Yvonne. These cables
were terminated in a cabinet on a rack on the
stern end of the barge. From this cabinet, cables
were run to the cab where other cabinets were
installed.

Stations 11 and 12 had deck sprinkler sys-
tems for washdown of possible fall-out from the
events at Site Charlie. A 325-gpm pump drew
sea water through a 4-inch suction hose line on
the side of the barge and pumped to sprinkler
heads throughout the deck area.

STATION: 17

SITE: Off Yvonne
USER: LASL
PURPOSE: Zero Station
PARTICIPATION: 17
DESIGN PSI: None

CONSTRUCTION: 6-16-58/7-25-58

The bow end of a U.S. Army-type BC
Barge, 120 feet long by 33 feet wide, supported
this station. The timber structure was divided
into a device room, 21 feet square in plan by
15 feet, 8 inches high and a cab 12 feet long,
7 feet wide by 7 feet high on the roof above the
device room. The device room had a personnel
door and two shutters on each side, a 4x7-foot
door on the bow end, and two 6x6-foot hatch
openings on the roof. The roof cab had two shut-
ters and a 4x7-foot door and was painted red.
Six 4x6-inch columns 20 feet high were installed
along the port side of the barge. Positioning of
this barge was accomplished using a four-anchor
mooring connected to two winches and two
double bitts. Power for this station was supplied
from one 20-kw generator.
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Figure No. 2-22. Pipelines 1527, 1611 and
1612 Leading into Station 20.

STATION: 20

SITE: Yvonne
USER.: LASL
PURPOSE: Zero Station
PARTICIPATION: 20
DESIGN PSI: None

CONSTRUCTION: 1-4-58/4-25-58

Located at the north end of Site Yvonne,
this station was a 33-foot, 4-inch-wide by 35-
foot, 4-inch-long steel-framed building with black
corrugated protected metal roofing and siding.
The building consisted of three welded steel rigid
frames, with a double-pitched roof rising to the
ridge line at 30 feet 5 inches. Roofing and siding
sheeting were supported on steel channel purlins
and girts. The foundation consisted of reinforced
concrete pedestal footings. The floor was a 6-
inch-thick reinforced concrete slab on the ground
with a combined, deepened footing section
around the perimeter. A 5-ton suspended mono-
rail type girder crane was provided to operate
within the building length. Maximum clear hook
height was 21 feet.

A large opening in the southeast wall was
provided to permit entry of the Program 12, 13,

Page 70

15, and 16 lines of sight. This opening was closed
with a plywood wall, after the lines of sight had
been established. One large roll-up door on the
northwest side permitted entry of heavy equip-
ment. A steel ladder provided access to the roof
for installation and adjustment of telemetering
and radio antennas. To speed the time of design
and procurement for this structure, a cab identi-
cal with that of Station 24 in Operation RED-
WING was selected. Two concrete baffles were
located on the floor in the structure to collimate
and shield the various lines of sight. One baffle
13% feet high, encompassed an arc of 120° in
the southeast end of the cab, providing 2 feet of
concrete and 54 feet of sand shielding. The
baffle was slotted to permit installation of a
414x3x2-foot iron shield and LASL-furnished
sand and paraffin shields. The second baffle was
placed on the line of sight to Station 1220.02;
it was 2 feet thick, 414 feet wide, and 615 feet
high.

Power to this station was provided by a
75-kva, 4160,120-208-volt, 3-phase transformer
located southeast of the station. Primary power
to this transformer was supplied through an oil
fuse cutout from the 4160-volt, 3-phase, 3-wire,
60-cycle island distribution system. This trans-
former also provided power to Stations 322.01,
1130, 1210.01, 1216, 1218, 1523.01-.04, 1527/
1611, 1612, and to five trailer receptacles. Power
distribution for utility and scientific purposes
within Station 20 was made through an 18-
circuit lighting panel. The bridge crane was sup-
plied power through two 5-kva, 120/440-volt
dry-type transformers connected to the lighting
panel.

Timing signals were provided by one 51-
pair cable terminating in a 53-pair terminal cab-
inet in the cab. This cabinet also furnished
signals for the telemetering antennas, Stations
81.20 and 83.20, located on the structure roof.

Three telephones were used in Station 20:
one line was connected to the Site Yvonne ex-
change; one line was connected to the Site Elmer
operator; and a direct line went to Station 71,
Site Elmer, for calibration of equipment. The
hot-line to Station 71 terminated at Station 20
through an EE-8 set with a headset on a Super-
visor’s extension cord. Three field phone circuits
were used to align mirrors and pipes and to cali-
brate instruments.

STATION: 21

SITE: Gene
USER: LASL
PURPOSE: Zero Station
PARTICIPATION: 21
DESIGN PSI: None

CONSTRUCTION: 12-31-57/4-17-58



This station consisted of two steel tanks,
one inside the other, and three sand-filled baffle
boxes. The inner tank was 10 feet in diameter
and approximately 11 feet high. The outer tank
was 30 feet in diameter and 22 feet 7 inches high
in order to maintain 10 feet of water over the
inner tank. The inner tank was made of 7,16-
inch steel plate, and the outer tank was made
of 3/16-inch steel plate. A 14-inch steel floor
was placed on the 15-inch concrete foundation
to maintain continuity between the tanks. A
structural steel tunnel on the west side of the
tank, equipped with water-tight doors, provided
access from the outside to the inner tank.

A concrete pad, 12x30 feet, was located.

outside the entrance tunnel to provide a stable
surface for loading equipment in the tank. One
36-inch and one 4-inch-diameter pipe was instal-
led through the tanks on the lines of sight to
Stations 1211 and 1311 respectively. The three
sand baffles, of timber construction and filled
with coral sand, were located on the line of sight
to Station 1211 at distances of 25, 41, and 104
feet from the station working point. The first
baffle was 1015 feet high, 5 feet thick, and 15 feet
wide. The second and third baffles were 13 feet
high, 5 feet thick, and 20 feet wide. A fenced
area with stabilized pad and a roof was estab-

Figure No. 2-23.
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lished between the first two sand boxes. A small
4x3-foot elevated platform and ladder were
provided on the south side of the tank for mount-
ing antennas.

The inner tank was equipped with a revolv-
ing one-ton capacity bridge crane on a circular
track with an 8-foot hook height. Two 12-inch
pipes were run through the foundation to the
inner tank to furnish a fresh air supply and
exhaust. By means of two 540-gpm, gas driven,
centrifugal, pumps and wells, the outer tank
was filled with sea water. The tunnel could be
filled from the main tank by closing the water-
tight doors. The outer tank and tunnel could be
drained independently.

Power was supplied by two 30-kw, 120, L 08-
volt motor generators through a power panel.
Also this power panel furnished power for three
trailer receptacles and the utilities for Station
1312. Utility and scientific power in the inner
tank was distributed from an 8-circuit lighting
panel. Timing signals were provided by one 51-
pair signal cable terminated in a 53-pair signal
cabinet. Stations 81.21, 83.21, and 1.:3 were
also connected to this cabinet. Telephone instru-
ments were connected in a similar manner to
those in Station 20.
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(Neg. No. W-V-239-7)
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Station 21 Inner Tank and Access Tunnel.
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Figure No. 2-24.

STATION: 22

SITE: Off Janet
USER: - LASL
PURPOSE: Zero Station
PARTICIPATION: 22
DESIGN PSI: None -

CONSTRUCTION: 6-6-58/7-18-58

A modified LCU hull comprised this station.
The modification consisted of removing the bul-
wark on the portside of the hull and a small
portion on the starboard side. In addition, the
forward bulwarks were provided with openings

for mooring lines from the winches. A new timber
cab, 15x21x10-foot-high, was located on the
lower huil deck. A jib crane, salvaged from an-
other barge, was installed within the cab and
extended through the roof for loading User
equipment and the device through an 8x714-foot
roof hatch. Four-point splayed anchoring was
utilized with only two forward winches required
for positioning. Power was supplied from a 20-kw
engine generator.
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Ground Zero Arrangement — KOA Event.

STATION: 24

SITE: © Off Yvonne
USER: LASL
PURPOSE: Zero Station
PARTICIPATION: 24
DESIGN PSI: None

CONSTRUCTION: 5-24-58/6-28-58

The zero station was a modified LCU hull.
Modification consisted of removing the port and
starboard side bulwarks and providing mooring
line openings through the forward bulwarks. A
timber cab, L-shaped, 16x25x10-foot high, was
placed on a steel beam grillwork which canti-
levered 7 feet over the port side. A pipeline was
utilized on the portside for a Pinex experiment.
The pipeline was 81 feet long and consisted of 19
feet of 8-inch pipe at the lower end (18 feet
below the hull deck) connected to 40 feet of
6-inch-diameter pipe which terminated in an
access well on the side of the hull and 19 feet
of 6-inch pipe from the well to the cab floor.
The pipeline was supported by hanger frames
off the portside of the hull and perforated
the hull, where necessary, to provide a continu-
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(Neg. No. W-V-306-6)

Figure No. 2-25. Device Room and Jib Crane — Station 22.

ous line of sight into the cab. The access well
was 215 x5x4 14 -feet deep welded to the hull side.
A l5-ton capacity jib crane hoist was included
on the hull deck over the access well for position-
ing User-furnished equipment. Within the cab
a 3x6x6-foot-high concrete shield was placed
containing an adjustable lead shield, 8 inches
square, on one face. A 1x224-foot blockout was
provided in the shield for placing collimation
holes sighting to Station 1310 and a detector
on Site Yvonne. The blockout was grouted in
after alignment of the lines of sight through the
shield. A 20-kw engine generator provided utility
and instrument power.

STATION: 25

SITE: Alice Reef
USER: LASL
PURPOSE: Zero Station

PARTICIPATION: 25
DESIGN PSI: None
CONSTRUCTION: 5-30-58,6-28-58

Another modified LCU hull provided this
station. The modification consisted of removing
a portion of the bulwark on the port and star-
board sides amidships. An opening was required
on the port and starboard forward bulwarks for
mooring line from the winches. A new timber
cab, 17x23x13-foot-high, was located on the
lower hull deck. A roof hatch, 8x16-foot, and an
8x16-foot reinforcing steel deck, 34-inch-thick,
was placed over the existing deck. Four-point

M'T, -

(Neg. No. W-V-306-3)

Figure No. 2-26. Pinex and Device Room
LCU Station 24.
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splayed anchoring was utilized, and only two
forward winches were required for positioning.
Power was supplied from a 20-kw engine gener-
ator.

STATIONS: 23, 27, 28, 30, 33, 37

SITE: 27, 28, 30, 37, Off Janet;
23, 33, Off Yvonne

USER: LASL

PURPOSE: Zero Stations

PARTICIPATION: 23, 27, 28, 30, 33, 37
DESIGN PSI: 0.75

CONSTRUCTION: Sta. 23, 3-21-58,6-5-58;
Sta. 27, 12-26-57,/5-14-58;
Sta. 28, 12-27-57/5-14-58;
Sta. 30, 1-8-58/5-27-58;
Sta. 33, 1-28-58/5-10-58;
Sta. 37, 2-23-58,6-14-58

A two-room timber structure constructed
on U. S. Army BC Barges comprised these

Y

stations. The wood structure was divided into
a ready room, 16x8x8-foot-high, and device room,
16x30x11-foot-high. The device room had a
small personnel door and two louvers on the
portside, a 614-foot double door on the bow end,
and three parallel sliding doors on the starboard
side to give a clear opening 24 feet wide and
10 feet high. A hatch, 8x6-foot, was provided in
the roof for installing equipment. Each station
was designed to withstand the overpressure
developed by events at Site Yvonne so as to
maintain dual capability. To collimate the lines
of sight to the Alpha Station, a U-shaped con-
crete shield was placed in each cab. Position-
ing of these barges was accomplished with a
four-anchor mooring consisting of two 30,000-
pound Skagit winches on the stern corners and
two double bitts on the bow corners. With this
system of positioning orientation could be main-
tained, but it was not possible to spot precisely
the barges on a predetermined location as had
been done in the past.

All barges were equipped with a jib crane
of 1l4-ton capacity, 10-foot swing, and a clear

ey
- l@:&
(Neg. No. W-V-286-11)

Figure No. 2-27. Barge Station 33 — 1009 Complete.
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deck hook height of 12 feet for movement of
material on and off the barge. For handling the
equipment in the device room, various systems
were utilized on the different barges. Loads in
Station 27 were moved by means of a 1-ton jib
crane projecting above the cab roof, adjacent
to the portside of the hatch. To move loads in
Stations 28, 30, and 37, a monorail A-frame
was used. The capacity of the chain hoist on
the monorails of Stations 28 and 37 was four
tons and that for Station 30 was one ton.

One 20-kw, 3-phase, 120,/208-volt diesel
generator supplied power through the control
panel and to the instrument and lighting panels
in the ready room. One 16-pair and one 26-pair
submarine cable from the Janet timing station
were terminated in a watertight cabinet on the
stern end of the barge. From this cabinet, cables
were cross connected to signal cabinets in the
cab. Telephone circuits were carried in the sig-
nal cable between the local exchange and the
barge. Three circuits similar to those describ-
ed under Station 20 were established.

Station 36 was subsequently renumbered
and constructed as Station 23.
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STATIONS: 38 and 39
SITE: None

USER: United Nations
PURPOSE: Zero Stations
PARTICIPATION: None
DESIGN PSI: None

CONSTRUCTION: Sta. 38, 5-12-58,7-31-58;
: Sta. 39, 5-20-58,/8-1-58

Station 38 was designed as a stand-by
barge for Station 39. The two stations were
Army-type BC Barges with a timber cab and a
shelter for below deck access. The cab was
17x31x12-foot-high with 20-foot-wide sliding
doors on two sides and an 8x16-foot roof hatch.
An 8x16-foot reinforcing steel plate 34-inch thick
was welded to the deck directly under the hatch
opening. A 9x9-foot L-shaped shelter was pro-
vided on the deck to weather protect the access
stairway below deck. The structure was 7 feet
high and of wood construction. Doorways were
provided in the watertight bulkheads below deck
for access to all compartments. The end bulk-

.
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(Neg. No. W-V-320-9)

Figure No. 2-28. Station 39 — 70% Complete.
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heads contained watertight doors. On the deck
two 4x14-foot steel plates, 9-inch-thick, were
welded to provide support for a User-furnished
rack to be placed on top at each location.

Power was supplied from two 30-kw engine
generators operating individually but with an
automatic transfer switch. In addition to cab
lighting and power receptacles, outside flood-
lights were provided and the compartments below
deck were lighted.

Two Jobsite-fabricated periscopes, which
allowed inspection of the barge bottom from the
deck, were movable, buoyant, and adjustable
for vision in all directions. Underwater lights
were on the lower end of the periscopes. A
12x16x12-foot-high canvas and pipe frame sun
shelter was provided adjacent to and aft of the
cab.

The station was moored with two-part an-
chorage. Two lines from the bow were bridled
to a common line, and a single line from the
stern was tied to anchored buoys.

The requirement for these facilities was
cancelled after construction was completed. The
stations are now preserved with cocooning and
stored at the EPG.

STATIONS: 50.01 through .15

SITE: Sta. 50.01 through .06, Fox;
Sta. 50.07 through .10,
Janet; Sta. 50.11, Irene;
Sta. 50.12 and .13, Kate;
and Sta. 50.14 and .15,
Irene — Janet Reef

USER: SIO/H&N

PURPOSE: Wave Gages

PARTICIPATION: Sta.-50.01 through .06,
Event 8; Sta. 50.07 through
.10 and Sta. 50.12 through
50.13, Events 2, 10, 16, 25,
27, 28, 30, 37; Sta. 50.11,
Events 2, 10, 16, 25, 27;
Sta. 50.14, Event 28; and
Sta. 50.15, Events 28, 30
and 37

Sta. 50.01 through .03, 300
psi; Sta. 50.04 through .06,
130 psi; and Sta. 50.07
through .15, 80 psi

CONSTRUCTION: 3-25-58/8-2-58

Each of the Ground Stations 50.01 through
.13 consisted of a pair of 8-inch pipes 6-foot-
high, spaced from 7 to 26 inches and welded
together for rigidity by means of steel side plates.
The pipes were embedded in a 4x8x3-foot-deep

DESIGN PSI:
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concrete footing which was provided with lift-
ing eyes for future removal and subsequent re-
location of the station. The reef Stations 50.14
and .15 each consisted of a 12-inch bearing
pile 21 feet long and driven 6 feet into the reef.
The lower portion of the pile flanges was rein-
forced with 1-inch cover plates for added
strength.

STATION: 70

SITE: Nan

USER: EG&G

PURPOSE: Timing Station

PARTICIPATION: All Bikini Events and
Event 42

DESIGN PSI: 0.5 psi

CONSTRUCTION: 3-6-58/4-19-58

The structure which contained Station 70,
as well as Stations 1031, 3241.01, and 7410,
was an existing 44x72-foot reinforced concrete
structure used during previous Operations as a
timing station. Station 70 occupied Rooms 1
and 2 of the existing building. New construction
consisted of closing the open stud wall of Room
1 and providing acoustical tile to the ceiling of
the room and new wall in Room 2 which closed
off the refrigerated storage area of Room 3. In
addition, the existing coping trays in the two
rooms were made continuous to allow cable runs
from Room 1 to Room 2. A new 52-pair ter-
minal cabinet and signal runs were installed in
Room 1.

A new refrigerated storage area was con-
structed in Room 3. Two new insulated walls
were added, one adjacent to Station 1031 (Room
15) and one adjacent to Room 2. The remain-
ing two walls, ceiling, and floor were insulated,
and the room was air-conditioned and de-
humidified to maintain a refrigerated condition.

STATION: 71

SITE: Elmer

USER: EG&G

PURPOSE: Timing Station
PARTICIPATION: {&511 Events, Except 1 and
DESIGN PSI: None

CONSTRUCTION: 2-5-58/7-10-58

The station consisted of a 24x37-foot PI&S
aluminum building which was constructed of
material from existing Buildings 229 and 311.
Cable trenches, 1-foot-wide and 6-inches-deep,



with steel plate covers were provided in the
floor along the three exterior walls and the one
interior cross wall. The building was air con-
ditioned by a 3000-cfm unit placed outside the
building. A lavatory was provided just outside
one end of the structure.

Lighting was provided by five strips of
fluorescent fixtures containing radio interference
filters. Duplex receptacles were spaced 4 feet
on centers around all walls. Four signal terminal
cabinets, each with 12 strips, and two tele-
phone terminal cabinets were provided in addi-
tion to a power and a lighting panel. The entire
building was grounded by a bare copper loop
with ground rods at each corner.

STATION: 72.02

SITE: Ursula

USER: EG&G
PURPOSE: Timing Station

PARTICIPATION: All Eniwetok Events, Ex-
cept 1, 2, 10, 15, 16, 22,
and 42

DESIGN PSI: 70 psi
CONSTRUCTION: 2-14-58,/4-20-58

An existing concrete structure, 10x18x12-
foot-high, with wing walls and earth cover was
rehabilitated to the previous “as-built” condi-
tion.

STATION: 73.01
SITE: Irene
USER: EG&G
PURPOSE: Timing Station
PARTICIPATION: 21 _._
DESIGN PSI: 70 psi

CONSTRUCTION: 3-3-58/4-17-58

The station was located in Room 2 of
REDWING Station 1611. Six cable terminal
boxes were provided to receive three 51-pair,
one 1ll-pair, one 6-pair and one 16-pair cable
from the submarine cable terminating build-
ing or to the various stations on the Gene-
Helen-Irene Complex. Two new 2-inch conduits
were required to be installed through the ex-
terior concrete wall to accomplish two of the
cable runs.

STATION: 74.01
SITE: Oboe
USER: EG&G

CHAPTER II, SECTION 3

PURPOSE: Timing Station
PARTICIPATION: All Bikini Events
DESIGN PSI: 1.2 psi
CONSTRUCTION: 4-14-58,/4-19-58

Station 74.01 was an existing concrete
structure, 8x12x8-foot-high, identified previously
as Station 74. New work consisted of rehabili-
tation to the REDWING structure.

STATION: 74.02

SITE: Uncle

USER: EG&G
PURPOSE: Timing Station

PARTICIPATION: All Bikini Events
DESIGN PSI: 2.2 psi
CONSTRUCTION: 3-31-58/4-5-58

Station 74.02, utilizing the existing RED-
WING Station 73.07, was a 9-foot-square
by 8-foot-high earth-covered concrete structure
with wing walls. New work consisted of rehabili-
tation to the REDWING facility.

STATION: 75.01

SITE: Dog

USER: EG&G
PURPOSE: Timing Station
PARTICIPATION: None
DESIGN PSI: 1.9 psi

CONSTRUCTION: None

This structure was an existing heavily rein-
forced concrete structure, 19x13x15-foot-high,
with buttressed front wall, and was to be re-
habilitated to the REDWING condition. The
requirement for this station was cancelled.

STATION: 75.02

SITE: How

USER: EG&G

PURPOSE: Timing Station

PARTICIPATION: All Bikini Events, and
Event 42

DESIGN PSI: 1.9 psi

CONSTRUCTION: 3-17-58/4-4-58

An existing concrete structure, 8x12x8-foot-
high, was rehabilitated to the REDWING con-
dition.
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STATION: 76

SITE: George

USER: EG&G
PURPOSE: Timing Station

PARTICIPATION: Event 42 and all UCRL
Bzikini Events, Except 11,
12, 13

DESIGN PSI: 3.6 psi
CONSTRUCTION: 11-23-57/5-8-58

The station was an existing concrete struc-
ture, 8x12x8-foot-high, rehabilitated to the RED-
WING condition.

STATION: 77.01

SITE: Yvonne

USER: EG&G
PURPOSE: Timing Station

PARTICIPATION: All Eniwetok Events, Ex-
cept 2, 16 and 42

DESIGN PSI: 16 psi
CONSTRUCTION: 2-26-58/4-11-58

A concrete structure, identified during the
previous operation as Station 77, was rehabili-
tated to the REDWING condition. Four 3-inch
cgr(xldgits stubbed out from the front wall were
added.

EERERE

STATION: 77.02

SITE: Janet

USER: EG&G

PURPOSE: Timing and Telephone Sta-
tion

PARTICIPATION: 10, 21, 25, 27, 28, 30,
and 37

DESIGN PSI: 40 psi

CONSTRUCTION: 12-24-57,/5-16-58

This station was a reinforced concrete
structure, 18x24x11-foot-high, consisting of two
rooms, each with a separate entry through steel
blast doors. The front wall was 2 feet thick,
and the roof and floor were 1 foot, 6 inches
thick. The remaining walls were 1 foot thick.
Two 19-foot-long tapered concrete wing walls
were located at the rear corners of the structure.
They were 10 inches thick, supported laterally

by concrete counterforts at 6 foot on centers,
and extended diagonally out from the building.
An earth-fill two feet deep, was placed over the
station. An air fan unit and ducts were located
in the building. The telephone room contain-
ed a dehumidification unit which was to be
operated when the air fan unit was turned off
and the outside ducts closed. The building con-
tained a battery-driven converter system for
supplying ac power through zero.

(Neg. No. W-V.198-1)

Figure No. '2-29. Timing Station 77.02 — 80% Complete.
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STATION: 78.01

SITE: Charlie

USER: EG&G
PURPOSE: Timing Station

PARTICIPATION: All UCRL Bikini Events,
Except 11, 12, 13

DESIGN PSI: 120 psi
CONSTRUCTION: 11-11-57/4-18-58

REDWING Station 1319 was modified to
provide this timing station. Use of the structure
for HARDTACK necessitated the existing en-
try be relocated to the opposite end of the build-
ing. A new entry was provided by cutting
through the 5145-foot-thick wall and installing
a steel blast door. The existing blast door at
the other end of the building was closed, and
the earth fill barricade replaced so that the
new door was accessible and the remainder of
the structure was under the fill.

Three signal terminal cabinets were in-
stalled, one for 16-pair cables and two for 51-
pair cables. A 5-kw expendable generator was
provided for each of the three events. Power was
supplied through zero by use of a battery-driven
converter system installed within the station and
connected to a new power and lighting panel.

STATION: 80.01

SITE: Elmer

USER: LASL
PURPOSE: Gas Monitoring

PARTICIPATION: All Eniwetok Events,
Except 1, 2, 15, 16, 17, 43,
and 44

DESIGN PSI: None
CONSTRUCTION: 3-5-58/4-19-58

This station was located at the 100-foot
level of the new 300-foot tower, Station 91. It
consisted of a steel platform frame with steel
floor grating, 5x17-foot, located on the easter-
ly side of the tower within the tower cross
section. Handrails were provided around the
platform perimeter.

STATION: 82.01

SITE: Elmer

USER: SC

PURPOSE: Zipper Antenna for Alpha

Monitoring
PARTICIPATION: All Eniwetok Events,

Except 1, 2, 15, 16, 43, and
44

CHAPTER 1l, SECTION 3

DESIGN PSI: 0.75 psi
CONSTRUCTION: 3-25-58,/4-19-58

Station 82.01 was located at the 163-foot
level of the new 300-foot tower, Station 91.
The 20-foot triangular cross section of the
tower at this level was framed with steel channels
and floored with steel grating to include
the area adjacent to the ladders. Handrails
were provided around the platform perimeter
and a wood shelter 4x6x7-foot-high was con-
structed on the north edge of the platform. This
shelter was air-conditioned and dehumidified
by equipment located on the roof. Electrical
requirements were two receptacles, a light with-
in the shelter, and control equipment for the
air-conditioning system.

STATION: 82.02

SITE: Nan

USER: SC

PURPOSE: Zipper Antenna for Alpha
Monitoring

PARTICIPATION: All Bikini Events, Except
11, 12, 13

DESIGN PSI: 0.75 psi

CONSTRUCTION: 3-25-58,/4-19-58

The existing platform at the 200-foot level
of the 300-foot tower, Station 90, was utilized
for this Alpha Monitoring station. The plat-
form framing was modified by removing the
5-foot-wide raised portion of the floor and pro-
viding a level deck by replacing the numbers
and adding a new checkered plate. A wood
shelter, 4x6x7-foot-high, was constructed at the
west edge of the platform. This shelter was air-
conditioned and dehumidified by equipment
located on the roof. Two electrical receptacles,
a light, and control equipment for the air-con-
ditioning system were provided.

STATION: 84.01

SITE: Elmer

USER: EG&G

PURPOSE: Weather Radar

PARTICIPATION: All Events, Except 1, 2, 15,
and 16

DESIGN PSI: None

CONSTRUCTION: 3-7-58/4-19-58

Station 84.01, located at the 38-foot level of
the 300-foot tower, Station 91, consisted of steel
framing and steel grating forming a platform,
6x10-foot, which extended 8 feet beyond the
tower side. To provide access to the platform
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from the elevator and ladder located on the
opposite side of the tower, a catwalk was framed
with the platform members. A wire rope catenary
supparted a 7-inch styroflex from the platform
to Station 71 located below.

STATION: 90

SITE: Nan

USER: EG&G

PURPOSE: Observation Tower

PARTICIPATION: All Bikini Events, and All
Eniwetok Events, Except
1 and 15

DESIGN PSI: None
CONSTRUCTION: 4-1-58,7-25-58

An existing 300-foot triangular steel tower,
20 feet on a side with corner guys at three levels,
was rehabilitated to REDWING condition.
Modification to the tower included the addition
of Station 82.02 to the 200-foot level and a new
power line to the 275-foot level. Included in this
tower was the cab, Station 1510.

STATION: 91

SITE: Elmer

USER: EG&G

PURPOSE: Observation Tower
PARTICIPATION: All Events

DESIGN PSI: None For Tower (See

other Stations on Tower
for their Design Loads)

CONSTRUCTION: 10-2-57/8-16-58

This 300-foot steel tower, in stock at EPG
but not previously erected, was triangular in
plan section, 20 feet on a side, similar to Station
90 on Nan, except for guys at the 250-foot level
only. The existing connection details were modi-
fied at the 250-foot level for fastening more
rigid guys to limit tower deflection and torsion.
Two guys splayed at each of the three corners
to accomplish this. The cab in stock was not
utilized bhut was replaced by a new structure
discussed under Station 1511. After the bare
tower was erected and when all the stations
located on the tower were made known, the
tower framing was reinforced for anticipated
loads by field welding two structural angles to
the main tower legs up to the 250-foot level, re-
placing the diagonal bracing between the 25- and
T5-foot levels and by adding diagonal bracing
between the 75- and 150-foot levels and between
the 200- and 28715-foot levels. To protect
against uplift, additional concrete was poured
around the tower footings.
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Figure No. 2-30. 300-Foot Tower Station 91
and Various Platform Stations.

The elevator car was modified to include
a scissors-type gate, and the elevator hoist was
modified to utilize a slack rope device which
maintained tension on the elevator support
cables. The tower was provided with obstruction
lights at the top and at the 150-foot level and
ground floodlights at the 25-foot level. The power
distribution panel and signal terminal cabinets
were located in an enclosure at the base of the
tower. A steel framed, aluminum covered shelter,
20x15x10-foot high, housed the elevator hoist on
the ground and was located about 45 feet from
the tower centerline.



STATIONS: 92.01, 92.02, 92.03, 92.04

SITE: Wilma, Mack, How,
William

USER: EG&G

PURPOSE: Observation Towers

PARTICIPATION: 92.01, All Eniwetok
Events; 92.02, All Eniwe-
tok Events Except 1 & 15;
92.03, and 92.04, All
Bikini Events, Plus Event
42

DESIGN PSI: None
CONSTRUCTION: 12-2-57,/4-20-58

All of these timers were used during RED-
WING as Stations 1513, 1514, 1516, and 1515
respectively. They were 14-foot-square steel
towers, 75 feet high. Rehabilitation of the sta-
tions to their REDWING condition was acom-
plished.

STATION: 105

SITE: Elmer
USER: DOD,/ONR
PURPOSE: Antenna
PARTICIPATION: 43, 44
DESIGN PSI: None

CONSTRUCTION: 3-3-58/4-19-58

Located at the 263-foot level of the 300-foot
tower, Station 91, this antenna installation con-
sisted of a steel-framed platform, 5 feet square,
outboard and adjacent to the tower elevator
shaft. A 2%-foot-wide catwalk provided access
to the platform from the outhoard tower ladders.
An 11-foot-long antenna support of pipe was
mounted on one tower leg just under the station
level. Electrical service to the platform was pro-
vided by a duplex receptacle.

STATIONS: 110.01, 110.02, and 110.05
SITE: Off Glenn

USER: DOD/NOL

PURPOSE: Recording Platform
PARTICIPATION: 43

DESIGN PSI: None

CONSTRUCTION: 3-23-58/5-5-58

Each of these stations consisted of User-
furnished sectionalized barges on which mooring
equipment, test equipment supports, and a
generator were installed.
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(Neg. No. W-V-318-11)

Figure No. 2-31. Stations 92.02 and
1514.02 — Mack Photo Tower.

STATIONS: 111.01 through 111.08

SITE: Glenn

USER: DOD/NOL

PURPOSE: Pressure Measurement
Gauges

PARTICIPATION: 43

DESIGN PSI: None

CONSTRUCTION: 3-4-58/4-19-58

Existing buoys were modified in accordance
with User requirements for these stations.

STATION: 121.02

SITE: Henry

USER: DOD/NOL
PURPOSE: Rocket Station for Air

Blast Measurements
PARTICIPATION: 43
DESIGN PSI: None
CONSTRUCTION: 2-19-58/4-26-58

To create this station, two tents, each pro-
vided with a work bench, were erected in a
cleared area 50x500 feet. Seven grounding rods
were provided 50 feet apart along the 500-foot
side of the area. A 3-kw generator supplied power
to the tents.
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STATIONS: 125.01 through 125.09

SITE: Irene, 125.01 through .06;
Yvonne, 125.07
through .09

USER: DOD/RW

PURPOSE: Pressure Recording
Cannisters

PARTICIPATION: 125.01 through .06, 21;
125.07 through .09, 20

DESIGN PSI: None
CONSTRUCTION: 4-17-58/4-26-58

No engineering was performed for this sta-
tion. The Contractor provided support only.

STATIONS: 131.01 through 131.04

SITE: James, Irwin, Henry, Keith

USER: DOD/NOL

PURPOSE: Temperature and
Humidity Recorder
Station

PARTICIPATION: 43

DESIGN PSI: None

CONSTRUCTION: 4-8-58,4-14-58

Each of these stations consisted of three
concrete anchor blocks to secure guys from a
24-foot-high User-furnished and installed tower.

STATIONS: 160.01 through 160.03

SITE: Henry, Elmer, James

USER: DOD/SIO

PURPOSE: Wave Recording

PARTICIPATION: 160.01 - .02, 43;
160.03, 44

DESIGN PSI: None

CONSTRUCTION: 4.8-58/5-3-58

Portable wood shacks 5x6x614 feet high,
comprised these stations. Station 160.02 was lo-
cated on the personnel pier on Elmer and was
supplied with line power.

STATIONS: 163.01 through 163.06

SITE: 163.01, James - Irwin
Reef; .02, James; .03 and
.06 Henry; .04 Glenn;
.05 Irwin

USER: DOD SI0

PURPOSE: Measure Water Level Rise
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PARTICIPATION: 163.01-.02, 43;
163.03 - .06, 44

DESIGN PSI: None
CONSTRUCTION: 4-10-58,4-26-58

To measure variation in water level, 16-foot
wood poles were anchored 4 feet into concrete
on the reef. The poles were painted alternately
black and white. A cable reel support fabricated
from 3-inch-diameter pipe was provided for each
station.

STATIONS: 170.01 through .08
SITE: 170.01 - .03, Helen;
170.04 - .08, Yvonne
USER: DOD/BRL
PURPOSE: Pressure-Time Measure-
ment
PARTICIPATION: 170.01 - .04, 21;
170.05 - .08, 20
DESIGN PSI: None

CONSTRUCTION: 3-10-58,/4-26-58

From one to three concrete blocks, 4 feet
square by 2 or 214 feet deep, were used at each
of these stations to house gage cannisters. The
blocks were set flush with the grade.

STATIONS: 171.01, 171.04, and 171.05
SITE: Helen, Yvonne
USER: DOD/BRL
PURPOSE: Pressure-Time
Measurement
PARTICIPATION: 171.01, 21;
171.04 - .05, 20
DESIGN PSI: None

CONSTRUCTION: 3-11-58/4-20-58

Stations 171.01, Helen, and 171.04, Yvonne,
consisted of a one-gage tower, and Station
171.05, Yvonne, consisted of two-gage towers.
The gage towers for Stations 171.01 and .04 were
3 feet high and consisted of two 8-inch pipes
adjacent to each other and fastened with full
height side plates. The front and rear were
streamlined, using full height angles. The foot-
ing for the tower was 4x8x4-foot deep and the
tower was embedded 3 feet. The gage towers
for Station 171.05 were existing towers from
REDWING Station 117 series relocated from
Site Pearl to Yvonne.

Stations 171.02 and .03 were deleted prior
to their installation.



STATIONS: 178.01 through .36

SITE: Yvonne

USER: DOD,BRL

PURPOSE: Pressure-Time
Measurement

PARTICIPATION: 1, 15

DESIGN PSI: None

CONSTRUCTION: 7-7-58,/8-2-58

Stations 178.01 through .13 were single-
ground baffles. Each of these stations was a
concrete block 4 feet square at the base, 2 feet
square at the top by 2 feet deep, and had a well
in the center to house gage cannisters.

Stations 178.14 through .21 were gage
towers. Each gage tower consisted of two 3-inch
diameter Schedule 40 pipes tied together with
a lattice of 3,/16x3-inch steel bar and projected
315 feet above a concrete footing 2x5x2 feet
deep.

Stations 178.22 through .36 were User-
furnished and installed.

STATIONS: 180.01 through 180.03

SITE: 180.01 - .02, Helen;
180.03, Irene

USER: DOD, SRI

PURPOSE: Ground Motion Study

PARTICIPATION: 21

DESIGN PSI: None

CONSTRUCTION: 2-7-58/4-24-58

Each of these installations consisted of two
6-inch-diameter, 100-foot-deep holes spaced 35
feet apart. Temporary 6-inch pipe casing was
provided with lugs to withdraw the casing. One
hole at each station contained a concrete well
head, 6 feet square by 115 feet deep, in which
the User embedded an instrument assembly at
the top of the pipe.

STATIONS: 181.01 through 181.03
SITE: Yvonne

USER: DOD/SRI
PURPOSE: Ground Motion Study
PARTICIPATION: 20

DESIGN PSI: None

CONSTRUCTION: 3-11-58/4-20-58

Constructioh of these stations was identical
to that of Stations 180.01 through 180.03.
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STATION: 182.01

SITE: Yvonne

USER: DOD/SRI

PURPOSE: Power and Recording
Shelter

PARTICIPATION: 20

DESIGN PSI: None

CONSTRUCTION: 3-3-58/4-18-58

Adapted from existing GREENHOUSE
Station 57, this structure was 14x27x10 feet
high, with 4-foot-thick roof and end walls, 5-foot-
thick front wall, and 2-foot-thick rear wall and
floor. Entry was through an exterior concrete
vestibule having 2-foot-thick walls and slabs.
New construction consisted of shoring the roof
of the vestibule with a steel beam and two pipe
columns and providing a wood tunnel, 315x6%
feet clear and 26 feet long, for access through
an earth fill which was placed to the roof level
of the structure.

STATION: 182.02

SITE: Irene

USER: DOD,SRI

PURPOSE: Power and Recording
Shelter

PARTICIPATION: 21

DESIGN PSI: None

CONSTRUCTION: 3-3-58/4-18-58

This station, existing IVY Station 600, was
a two-room concrete structure 14x28x12 feet
high. Walls and slabs were 3 feet thick. New
construction consisted of placing plywood cover
over the walls and slabs of the larger room, new
electrical receptacles, and wiring. Power was sup-
plied through a drop cord from a 5-kw, 110-v
generator located outside the building. The struc-
ture was earth-covered with sandbag retaining
walls provided at the sides of entry.

STATIONS: 190.01 - .02

SITE: Helen, Yvonne
USER: DOD/AFSWC
PURPOSE: Determination of Soil

Loading and Attenuation

PARTICIPATION: 190.01 - 21;
190.02 - 20

DESIGN PSI: None
CONSTRUCTION: 2-27-58/4-20-58

Each of these stations consisted of User-
furnished drums placed throughout an excavated
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area, 129 feet long, varying in width at the top
from 10 to 42 feet, and 10 feet wide on the bot-
tom. The depth varied from 7 feet at the narrow
end to 27 feet at the wide end. The excavations
were backfilled with select material simulta-
neously with the placing of User-furnished drums
throughout the material.

The excavations indicated were the required
minimum, but they were not necessarily limited
to those dimensions. All portions of the exca-
vation below the 3-foot depth were in water at
maximum high tide. All drums were recoverea
for the User after the events.

STATION: 201

SITE: Yvonne

USER.: DOD,/GM/CWL

PURPOSE: Balloon to Support
Detectors

PARTICIPATION: 1, 15

DESIGN PSI: None

CONSTRUCTION: 7-20-58,/7-27-58

A User-furnished balloon, Station 201, flown
at an altitude of 1500 feet, was used to support
detectors and Stations 211.01 through .36. The
balloon was moored from two concrete deadmen
3 feet on a side and four concrete deadmen 3%
feet on a side. A standard trailer receptacle, con-
nected to the lighting panel in Station 15, pro-
vided 5-kw of 110-volt power on the ground
under the balloon.

STATIONS: 203.01 and .02

SITE: Yvonne

USER: DOD,/CWL

PURPOSE: . Station 203.01, Probe, and
Station 203.02, Probe
Winch

PARTICIPATION: 1, 15 o7

DESIGN PSI: None

CONSTRUCTION: 7-19-58/8-6-58

Station 203.01 was User-furnished and in-
stalled.

Station 203.02 was a 4-inch-thick concrete
slab, 4x4 feet, with two projecting 14-inch anchor
bolts for mounting a User-furnished winch. For
this station 100 sandbags were furnished.

STATIONS: 204.01 through .50
SITE: Yvonne

USER: DOD/CWL
PURPOSE: Fall-out Collectors

‘age 84

PARTICIPATION: 1
DESIGN PSI: None
CONSTRUCTION: 17-19-58/8-6-58

Concrete blocks, 10x10 inches by 2 inches,
and 200 sandbags were provided as this series
of stations.

STATIONS: 210.01 through .12

SITE: Yvonne

USER: DOD/CWL

PURPOSE: Aerial Survey Markers

PARTICIPATION: 210.01-.03, 44;
210.04 - .06, 43;
210.01-.12, 1 and 15

DESIGN PSI: None

CONSTRUCTION: 7-19-58,7-24-58

Installed vertically, each station was a rein-
forced concrete cross, 6x6-foot overall and 6x10
inches in cross-section of the arms.

STATIONS: 211.01 through .36
SITE: Yvonne

USER: DOD/CWL
PURPOSE: Neutron, Thermal, and

Gamma Detectors
Suspended from Balloon

PARTICIPATION: 1
DESIGN PSI: None
CONSTRUCTION: 7-24-58/7-24-58

A cable suspended from balloon Station 201,
was used for mounting numerous detectors at
various heights and for positioning a ring 400
feet above the ground. To tie the cable down,
100 sandbags were provided.

STATION: 231

SITE: Elmer
USER: DOD/NRDL
PURPOSE: Source Trailer
PARTICIPATION: None
DESIGN PSI: None

CONSTRUCTION: 4-8-58/4-26-58

The station consisted of a User-furnished
trailer located near the ocean shore south of
Building 218. A barbed wire fence enclosed the
trailer in a 30-foot-minimum-width yard which
extended to the low water line.



STATIONS: 240.01 - .02

SITE: Janet

USER: DOD/CWL

PURPOSE: Neutron Flux
Measurements

PARTICIPATION: 28, 37

DESIGN PSI: None

CONSTRUCTION: Sta.240.01,
2-25-58/5-24-58
Sta. 240.02,
2-25-58/6-20-58

Each station consisted of a line array of 25
User-furnished floats, each anchored by a vertical
cable to concrete anchor blocks 114x2x1-foot-
high located on the lagoon floor. Located at
either end of each array was a steel buoy an-
chored to a concrete anchor block, 3x4x2 feet
high. All anchor blocks were interconnected by
cable to allow recovery of the entire array by
pulling one end buoy and block.

STATIONS: 241.01 through .10
SITE: Yvonne

USER: DOD,CWL
PURPOSE: Neutron Detector
PARTICIPATION: 1, 15

DESIGN PSI: None

CONSTRUCTION: 7-23-58/8-2-58

User-furnished detectors were attached to
a cable laid on the ground.

STATIONS: 242.01 through .08
SITE: Yvonne

USER: DOD/CWL
PURPOSE: Neutron Detectors
PARTICIPATION: 1, 15

DESIGN PSI: None

CONSTRUCTION: 7-24-58/8-2-58

A User-furnished buoy anchored by a ver-
tical cable to a concrete anchor block, 1%x2x1
foot high, comprised each of these stations. Six
anchor blocks were connected together by a cable
to allow recovery of the stations from one end.
The seventh station was anchored and recovered
separately.

STATIONS:
SITE:

290.01 through .04

Yvonne
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USER: DOD/CWL

PURPOSE: Incremental Gamma
Dosimeter Transport
Station

PARTICIPATION: 1, 15

DESIGN PSI: None

CONSTRUCTION: 7-20-58/7-23-58

Each of these stations consisted of a con-
crete collar, 12 inches high, 36 inches in out-
side diameter, 19 inches in inside diameter, and
four %-inch anchor bolts on a 24-inch-diameter
circle. A hole approximately 814 feet deep under
the collar accommodated a project-furnished
cylinder.

STATIONS: 291.01 through .36
SITE: Yvonne

USER: DOD/CWL
PURPOSE: Film Badge Stations
PARTICIPATION: 1, 15

DESIGN PSI: None

CONSTRUCTION: 7-18-58/7-24-58

Each station consisted of a %-inch pipe,
threaded at top, with 18 inches set in the ground
and 33 inches projecting above grade.

STATIONS: 322.01 through 322.04
SITE: Yvonne, Helen, Irene
USER: DOD/NAVCEL
PURPOSE: Determination of Strength

and Effect on Earth-
Covered Steel Arches

PARTICIPATION: 322.01, 20;
322.02 - .04, 21

DESIGN PSI: None
CONSTRUCTION: 1-22-58/4-24-58

The Users furnished these stations, corru-
gated multi plate steel arch structures having
concrete floors and wall foundations. The struc-
tures were earth-barricaded. Entry to each struc-
ture was through a corrugated metal pipe, 48
inches in diameter, which terminated in a 6-foot-
square concrete entrance provided with a man-
hole access. The end walls of each structure were
back guyed to a concrete deadman. Each struc-
ture contained two 2-level wood platform struc-
tures the full width of the arch for mounting
gages along the interior of the arches.
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Figure No. 2-32.

STATIONS: 360.01 - .02

SITE: Helen

USER: DOD/AFSWC

PURPOSE: Reinforced Concrete
Test Slabs

PARTICIPATION: 21

DESIGN PSI: None

CONSTRUCTION: 2-5-58/4-24-58

Station 360.01 was composed of two con-
crete structures. One structure was 8615 feet
long, 7 feet wide, and consisted of 7-foot-square
concrete test slabs set on spread footings. The
slabs were precast in the States and were set
on the footings so that their tops were flushed
with grade. The slabs varied in depth from 12
to 37% inches, and the spacing and magnitude
of the reinforcing steel and stirrups were varied.
The second structure was 40 feet long, 7 feet
wide, and utilized 7x2-foot concrete test beams
set on 1-foot-high walls which were located along
the longitudinal edges of : concrete mat foun-
dation. Six-inch-thick concrete walls separated
the beams, and 14-inch walls were located at
the ends of the structure to house gages fur-
nished by the User. The beam depths varied
from 2215 to 581% inches, and the reinforcing
steel and stirrups varied equally as much.

Station 360.02 was composed of a single
concrete structure similar to the second struc-

»W-u-21T1-3

-
- - -

(Neg. No. W-V-217-3)

Station 360.01 — 659% Complete.

ture of Station 360.01, except with beam depths
ranging from 1215 to 3214 inches.

STATIONS: 540.01 - .02

SITE: Fred

USER: 540.01, DOD/WADC;
540.02, DOD/NASWF

PURPOSE: Radar Data Recorder

PARTICIPATION: 20, 21, 27, 28, 29, 30, 32,
33, 34, 37

DESIGN PSI: None

CONSTRUCTION: 4-28-58/4-28-58

User-furnished trailers and equipment com
prised these stations; only signal cables wer
added.

STATIONS: 540.01 - .03

SITE: Nan, Yvonne, William
USER: DOD/NASWF
PURPOSE: Radar Reflector
PARTICIPATION: 42

DESIGN PSI: None

CONSTRUCTION: 3-22-58/4-10-58

Each station consisted of a User-furnishe
radar reflector mounted on four 3x3x2-foot-"-¢
concrete footings.



STATION: 612

SITE: Nan

USER: DOD/ESL
PURPOSE: Rocket Launch
PARTICIPATION: None
DESIGN PSI: None

CONSTRUCTION: 3-11-58/4-1-58

These rocket-launching stations consisted of
a 10-inch concrete slab 28x125 feet, a portable
aluminum structure, and a tent. The slab con-
tained anchor bolts for tying down launchers.
The portable structure was furnished and erected
by the User. This station was abandoned by the
User and relocated at Johnston Island.

STATIONS: 630.01 - .05
SITE: 630.01 - .03, Tare;
.04 and .05, Fox
USER: DOD/DOFL
PURPOSE: Radiation Effects

PARTICIPATION: 630.01-.03, 11 and 13;
630.04 - .05, 7, 11, and 13

630.01 (300 psi);

630.02 (150 psi);

630.03 (25 psi); 630.04
(150 psi); 630.05 (150 psi)

CONSTRUCTION: 3-10-58/4-26-58

Station 630.01 consisted of a two-compart-
ment concrete structure 12x20x10-foot-high, with
top of the concrete 1 foot below grade. The com-
partments were 324 feet square, 51 feet deep
and were enclosed by 4-foot-thick walls. The
compartments were sealed with 2%5-foot-thick
tapered, concrete plugs, and the entire struc-
ture was covered with 1 foot of sandbags to
grade.

Station 630.03 was similar to Station 630.01
but with 2-14-foot-thick concrete walls and a
cargo net filled with sandbags in lieu of concrete
plugs.

Stations 630.02, .04, and .05 were one-com-
partment structures but similar to Station 630.03
with approximately the same wall thickness.
Eyebolts and sleeves were on the front wall of
the stations for mounting instruments.

DESIGN PSI:

STATIONS: 681.01 - .03

SITE: Glenn

USER: DOD,/MDL
PURPOSE: Recording Station
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PARTICIPATION: Station .01-.03, 43

DESIGN PSI: Stations not designed for
overpressure, See Stations
946.01 and .02 for photo

station overpressures.
CONSTRUCTION: 3-31-58/5-17-58

The LCU and the power, fuel, and tie-down
appurtenances composing these stations were
furnished by the User.

Also located on Station 681.02 were Photo
Stations 946.01 and .02. Three hulls were utilized
and were assigned new station numbers for each
of two additional events.

STATIONS: 810.01 - .03

SITE: Lucy, Olive, Fox

USER: DOD/NML

PURPOSE: Thermal Material Display

PARTICIPATION: 810.01, None;
810.02, 28 and 37;
810.03, 4

DESIGN PSI: None
CONSTRUCTION: 2-24-58/5-23-58

Beside the two camera mounts each of these
stations utilized a User-furnished instrument
shelter and rack. The instrument shelter was of
steel construction, 12 feet high and installed so
that the top 6 feet, an entry shaft, was barri-
caded with an earth-fill.

(Neg. No. W-V-235-11)

Figure No. 2-33. Station 630.01
65% Complete.
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(Neg. No. W-V-414-6)

Figure No. 2-34. Station 810.01.

The two camera mounts were located about
40 feet in front of the shelters. Each consisted
of a pair of 8-inch pipes, 5 feet high, and fasten-
ed together with 14-inch side plates. The mounts
were set in a 4x7x3-foot-deep concrete footing
which also contained a 2x3x2-foot-deep hole
for use as a battery box.

STATION: 831

SITE: How

USER: ' DOD/EG&G
PURPOSE: Zenith Tracking
PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 3-10-58/3-10-58

This station consisted of a 10-foot-square
concrete slab near the 75-foot tower, Station
92.03. With the relocation of the ABMA Pro-
gram, this facility was cancelled.

STATION: 860

SITE: Yvonne
USER: DOD/WADC
PURPOSE: TV Tower
PARTICIPATION: 20

DESIGN PSI: None

CONSTRUCTION: 3-31-58,/4-5-58
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This 100-foot-high triangular lightweight
steel tower station was guyed at the 90-foot level.
On top of the tower were a pair of User-furnished
outrigger beams which supported specimens at
that level. A sheave assembly was provided at
the outriggers to place the specimens.

STATION: 861

SITE: Yvonne

USER: DOD,/WADC

PURPOSE: Speed of Sound
Measurements

PARTICIPATION: 20

DESIGN PSI: None

CONSTRUCTION: 4-17-58/4-26-58

Located in a 50x100-foot stabilized area,
this station was composed of a User-furnished
pipe and tripod assembly.

STATION: 862

SITE: Nan

USER: DOD/WADC
PURPOSE: MSQ Radar Tracking

PARTICIPATION: None
DESIGN PSI: None
CONSTRUCTION: 3-24-58/3-27-58

The station consisted of a stabilized area
used for parking MSQ trailers. Timing signals
were provided. With the relocation of the ABMA
Program, this facility was cancelled.

STATIONS: 870.01 and .02
SITE: Yvonne
USER: DOD/CWL
PURPOSE: Thermal Flux
Measurement
PARTICIPATION: 1 and 15
DESIGN PSI: None

CONSTRUCTION: 7-21-58/7-27-58

User-furnished submarine-type steel shelter
stations were installed underground in holes
51, feet deep and 6x9-foot clear at the bottom
and backfilled to the lip of the hatch with sand
fi}lll.l One timing signal was provided to each
shelter.

STATIONS: 871.01 and .02
SITE: Yvonne
USER: DOD,/CWL



PURPOSE: Transportainer Shelters
PARTICIPATION: 1 and 15

DESIGN PSI: None
CONSTRUCTION: 7-22-58/7-22-58

Each station was a transportainer. The two
transportainers were installed 6 feet apart and
behind a sandbag revetment 8 feet wide and 7
feet high. Two timing signals were provided to
each station.

STATIONS: 872.01 through .08
SITE: Yvonne

USER: DOD,/CWL
PURPOSE: Thermal Detectors
PARTICIPATION: 1 and 15

DESIGN PSI: None

CONSTRUCTION: 7-18-58/7-22-58

Each station was a 3-inch-diameter, extra
strong, galvanized steel pipe projecting 30 inches
above grade, threaded on top, and embedded in
a concrete anchor block 2 feet in diameter by
2 feet deep .

STATION: 910

SITE: How

USER: DOD/CDC
PURPOSE: Rocket Station
PARTICIPATION: None
DESIGN PSI: None

CONSTRUCTION: 3-3-58/3-31-58

Fifty feet of the two 100-foot-long slabs
of REDWING Station 261.01 were used for this
station. The 12-foot space between the two slabs
was filled with a 12-inch-thick slab 50 feet long
to provide a launching pad. Two new electrical
junction boxes and a conduit were installed. With
the relocation of the ABMA Program, this fa-
cility was cancelled.

STATIONS: 930.01 through .03
SITE: How

USER: DOD,/EG&G
PURPOSE: Photo Station
PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 2-18-58/3-26-58

A 10-foot-square stabilized area was used
to locate each of these photographic stations.

CHAPTER II, SECTION 3

The three areas were situated about the firing
pad of Station 6001. With the relocation of the
ABMA Program, the facility was cancelled.

STATION: 940

SITE: Glenn

USER: EG&G,/DOD
PURPOSE: Pad for Photo Truck
PARTICIPATION: 43, 44

DESIGN PSI: None

CONSTRUCTION: 2-17-58,/4-26-58

This station consisted of a 20x25-foot raised
and stabilized area used for photographic equip-
ment location.

STATIONS: 941, 942
SITE: Glenn

USER: EG&G/DOD
PURPOSE: Photo Station

PARTICIPATION: Sta. 941 - 44; Sta. 942 - 43
DESIGN PSI: 1 psi

CONSTRUCTION: Sta. 941, 4-18-58/5-3-58;
Sta. 942, 5-1-58,5-7-58

One facility was constructed to serve as
the two stations. The station number applicable
was assigned for the first location, then re-
numbered for the second location. A wood
structure 9x19x9-foot-high was located on the
starboard gun mount platform of an LCU hull.
The starboard sidewall had a remotely operat-
ed drop door; the port sidewall contained six
shutters. Power was supplied by two User-fur-
nished 5-kw, single-phase generators.

. ‘ L]
(Neg. .No. W-V.282-2)

Figure No. 2-35. Stations 941 and 942,
100% Complete.
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STATION: 945

SITE: Henry

USER: EG&G/DOD
PURPOSE: Camera Tower
PARTICIPATION: 42, 43, 44
DESIGN PSI: None

CONSTRUCTION: 2-24-58/5-14-58

The photo station consisted of a plywood
shelter, 7x11x8-foot-high, mounted on 10-foot-
high wood tower. The shelter had an opening
on one side with a cantilevered overhead hoist
beam for raising materials into the shelter by
chain hoist. The opposite side contained a
hinged, plywood, drop door actuated by an ex-
plosive link and timing signal.

STATION: 946.01 - .02
SITE: Glenn

USER: EG&G,DOD
PURPOSE: Photo Station

PARTICIPATION: Sta. 946.01 - 44;
Sta. 946.02 - 43

DESIGN PSI: 1 psi
CONSTRUCTION: 4-21-58,6-14-58

One facility was constructed on the LCU
hull, Station 680.02, to serve as Station 946.01
or .02, depending upon the participation. The
facility consisted of a wood structure, 9x19x9-
foot-high, which spanned between the forward
upper decks. The forward wall contained a
motor-operated roll-up steel door, 12-foot wide
and the rear wall contained 6 shutters. Power
was supplied by a User-furnished 20-kw, three-
phase generator.

STATION: 1021

SITE: Elmer

USER: LASL

PURPOSE: Thermal Time Interval

PARTICIPATION: All Events Except 1, 15,
42, 43, and 44

DESIGN PSI: 0.75 psi

CONSTRUCTION: 2-25-58/4-19-58

This station was a platform and shelter
located at the 225-foot level of the 300-foot
tower, Station 91, consisting of a corrugated,
aluminum-covered, wood frame built over a steel
beam and floor plate platform. Walls and ceil-
ing were insulated between studs and. joists.
The structure was 9-foot-square and was con-
tained within the triangular configuration of
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the tower cross-section. The roof and walls con-
tained several 2-foot openings, and a 4 foot-wide
covered catwalk was provided on two sides. The
structure was air-conditioned and dehumidified
with two 1400-cfm units located on the roof.
Lights, wall receptacles, and 20-kw power for
a User-furnished motor generator were provid-
ed for the station.

STATION: 1030

SITE: George

USER: LASL/NRL

PURPOSE: Optic and Recording
Station

PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 12-9-57/4-10-58

Rehabilitation and modification to exist-
ing REDWING Station 1528 consisted of adding
two 24x6-foot wood frame shelters on the lagoon
side upper and lower level roof decks; the addi-
tion of a Screen Room and Dark Room within
the existing station; the extension of the sta-
tion electric, telephone, and timing signal cir-
cuits; the provision of a mechanically operated
movable roof and side wall panels on the wood
shelters; additions and modifications to the
air conditioning and dehumidification system
in the existing and new construction areas; and
the installation of original equipment removed
during the interim period. The construction for
this station was completed; however, it was
abandoned when the ABMA Program was
moved to Johnston Island.

STATION: 1031

SITE: Nan

USER: ’ LASL

PURPOSE: Screen Room and Work
Room

PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 2-24-58/4-10-58

A portion of the station was located in
Room 15 of the existing reinforced concrete
structure used as timing Station 70 in previous
operations. Room 15 was partitioned in half,
and one of the new rooms was fully screened
with copper screening on open wood studs for
one wall and with sheet aluminum over the
other three walls, ceiling, and floor. The other
room was provided with a wood table and a
workbench. Receptacles, wiring, User-furnished
motor generator set, and control equipment
were installed. The remainder of the station



was located on top of the existing structure
and over Room 15. It consisted of a 10x14x8-
foot-high wood shelter on a concrete slab. The
14-foot north wall of the shelter contained two
5x6-foot wood drop doors and the roof had a
5x12-foot opening with an automatic opening
hatch cover. This cover was operated by a motor-
driven screw shaft located on a steel A-frame at
the roof level but operated from within the
shelter. This structure was air-conditioned by
a window-type unit on the wall. With the re-
location of the ABMA Program, this facility
was cancelled,

STATION: 1130

SITE: Yvonne

USER: LASL

PURPOSE: Neutron Wheel Bunker
PARTICIPATION: 20

DESIGN PSI: 470 psi

CONSTRUCTION: 1-11-58,/4-20-58

- p— IS PR gr—
e o s v )
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This bunker was a heavily reinforced con-
crete structure of irregular plan designed to
survive the CACTUS event, Sidewalls and front
wall facing Station 20 were earth barricaded
to roof level. The foundation slab was 3 and
4-foot-thick, walls were 215, 3, 4, and 5-foot-
thick, and the roof slab was 3 and 31%-foot-
thick. This structure was a terminal of a Vacuum
Pipeline Station 1131, running to Station 20.
The structure was of Z-shape, 2614x18 feet
overall in plan, containing a single 5-foot-square
room space and an L-shaped entrance passage
from a removable entrance blast door. An ac-
cess tunnel 28 feet long was through one
earth barricade slope to a vacuum pipe, con-
necting chamber situated on the Station 20
side of the room and separated therefrom by
a 5-foot-thick wall. The inner room space and
part passage contained a 10-foot-long, over-
head, '%4-ton monorail crane. The station con-
tained lights, receptacles, telephone, field phone,
and signal services. An outside centrifugal fan
connected to a 12-inch, round, flexible cotton
hose ventilated the station with the blast door
removed.

— .‘= ,., B

(Neg. No. W-V.233-5)
Figure No. 2-36. Station 1030 Camera Room — 70% Complete.
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(Neg. No. W-V-257.12)
Figure No. 2-37. Stations 1130, 1131, 1217, and 1218 — Yvonne.

(Neg. No. W-V-195-11)
Figure No. 2-38. Station 1130 — 409 Complete.
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STATION: 1131

SITE: Yvonne

USER: LASL
PURPOSE: Vacuum Pipeline
PARTICIPATION: 20

DESIGN PSI: None

CONSTRUCTION: 2-13-58,/4-11-58

Vacuum Pipeline, Station 1131, began in-
side Shot Station 20 and terminated at Neu-
tron Wheel House, Station 1130. The overall
pipeline length was 491 feet. Beginning at
Station 20, the steel pipe sizes and lengths
were as follows: 24 inches - 176 feet, 20 inches -
110 feet, 16 inches - 100 feet, 12 inches - 90 feet,
and 8 inches - 15 feet. A 4-inch branch line
connected to the Vacuum Pump House, Station
1218. The main pipeline was supported at 30-
foot intervals in a welded angle, yoke assembly
at the top of 8-inch steel-pile section posts em-
bedded in 5x3x2-foot-thick concrete spread foot-
ings. Footings on the reef were tied to the coral
with four 3j-inch-diameter by 18-inch-long
dowels.
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STATION: 1210.01

SITE: Helen

USER: LASL
PURPOSE: Pinhole Station
PARTICIPATION: 21

DESIGN PSI: None

CONSTRUCTION: 1-6-58/4-20-58

Station 1210.01 was a Pinhole Station
located on a man-made island at the end of a
causeway off the ocean side of Site Helen. The
structure was of reinforced concrete construction
14x3-foot overall in plan, consisting of a 3-foot-
thick foundation slab with 3-foot-thick perimeter
walls 6 feet high. The single floor space enclosed
was 8x7-foot in plan. The station was earth
barricaded to the top of the wall Elevation + 13.0.
The structure contained 120- and 208-volt out-
let receptacles, 480-volt primary service -trans-
former, and a field telephone. This structure
was the terminal of the 4-inch diameter steel
pipe section of the Vacuum Pipeline, Stations
1212.01 and 1212.02, Sites Gene-Helen-Irene.
A canvas cover was provided to protect the
room area space from the weather.

(Neg, No. W-V-207-8)

Figure No. 2-39. Pinhole Station 1210.01 — 85% Complete.
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STATION: 1210.02

SITE: Yvonne

USER: LASL
PURPOSE: Pinhole Station
PARTICIPATION: 20

DESIGN PSI: None

CONSTRUCTION: 1-6-58,4-20-58

Station 1210.02 was a Pinhole Station
located at the north end of Yvonne near Station
20. This station was oriented in alignment with
Shot Station 20, Vacuum Pipeline Station 1217,
and Pinex Station 1216. This structure was of
reinforced concrete construction, 14x13 feet in
overall plan, consisting of a 3-foot-thick founda-
tion slab with 3-foot-thick perimeter walls 6
feet high. The single floor space was 8x7 feet
in plan. The station was earth-barricaded to
the top of wall Elevation +13.0. The structure
contained only electrical outlet receptacles and
8-inch pipe sleeves in the walls in line with
the orientation previously described. A canvas
cover was provided to protect the room area
_from the weather.

STATION: 1211

SITE: Irene

USER: LASL
PURPOSE: Pinex Recovery
PARTICIPATION: 21

DESIGN PSI: 80 psi

CONSTRUCTION: 1-29-58,/4-26-58

Pinex Recovery Station 1211 was situa-
ted in a room space of a reinforced concrete
structure located at the_Irene terminal end of
Vacuum Pipeline, Station 1212.02. The Struct-
ure also provided one other room space for
Phonex Measurement, Station 1410. The struct-
ure was 22x5415 feet in plan with a projected
area on one side 15-1/6x31% feet and a pair of
slot walls and wing walls projecting off the
opposite side adjoining the Station 1211 room.
Enclosing exterior walls were 3 and 414 feet
thick, and interior walls were 3 feet thick.

The structure was earth-barricaded on all
sides and had a 5-foot fill over the roof slab.
Permanent access to the structure was by a
concrete tunnel passage through earth-fill at
the rear of the structure. The two projecting
access slot walls for sample recovery from out-
side the structure were 2 feet thick and 4 feet
high. The slot and walls terminated at a re-
taining wall face 11 feet from the outside wall
line of the main structure with some fill against
the retaining wall section to form a trough-
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(Neg. No. W-V-260-5)

Figure No. 2-40. Stations 1211 and 1410
Ready for Backfill.

shaped access space to the slot from outside
grade.

A 36-inch 1D pipe projected from Station
1211 through the rear wall on line with the
Vacuum Pipeline. A 6-inch support framework
detail was situated in the station room space,
centered, and aligned with the recovery slot.
The User was furnished 6000 feet of 1-inch
steel cable, sockets, and a concrete anchor
block and marker buoy connected to the User’s
sample block. Power was supplied from Station
1525.

STATIONS: 1212.01 and 1212.02
SITE: Gene-Helen-Irene
USER: LASL

PURPOSE: Vacuum Pipeline
PARTICIPATION: 21

DESIGN PSI: None

CONSTRUCTION: 1-14-58/4-12-58

Stations 1212.01 and 1212.02 were vacuum
pipelines located on the ocean reef off Sites
Gene, Helen, and Irene; short runs of pipeline
were on land at Gene and across the man-made
island off Site Helen, and a long length of pipe-
line was on Site Irene. The pipelines were align-
ed between the work points of Station 21,
Gene, and Station 1211, Irene. The centerline
of pipe elevation was on a true horizontal level
between the Station 21 and Station 1211 work
points at Elevation — 10.00 feet.
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Station 1212.01 pipeline was over the
ocean reef from Station 21 to Pinhole Station
1210.01 located on a man-made island off Site
Helen. The pipeline was supported throughout
its length on 8-inch steel piles driven into the
reef at intervals of 30 feet for the 36-inch,
18-inch, and 16-inch pipe sizes, 25 feet for 12-
inch pipe, 20 feet for 8-inch pipe, and 14 feet
for 4-inch pipe. A typical support consisted of
one vertical pile with a welded angle yoke
frame detail at the top of the pile. Adjustment
of line and grade was accomplished by welded
steel shims to the frame only. Two bellows-
type expansion joints were installed in the
12-inch pipe section at approximately the center
of the pipeline length, and one on each side of
a two-pile anchor and support. The ends of the
pipeline were anchored by a two-pile detail at
the first support on Site Gene and at the end
of pipe on the man-made island by embed-
ment of the pipe in the concrete wall of Station
1210.01 with welded slip on square plates
flush against the inner and outer wall surfaces.
The total length of this line was approximately
1500 feet.

Station 1212.02 pipeline ran overland and
over the ocean reef from Station 1211, Irene,
to Pinhole Station 1210.01 on the man-made
island. The pipeline was supported on 8-inch
steel piles at intervals of 30 feet for 36-inch,
30-inch, 24-inch, 20-inch, and 16-inch pipe sizes,

Figure No. 2-42.
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25 feet for 12-inch pipe, 20 feet for 8-inch pipe,
and 14 feet for 4-inch pipe. Typical supports
were the same as for Station 1212.01, except
for the overland piling on Site Irene where the
piling driven into sand was encased in con-
crete for lateral stability. Three bellows-type
expansion joints were installed in this run of
pipe. The end of the pipeline at Pinhole Sta-
tion 1210.01 was anchored in the same manner
as for Station 1212.01. The opposite end of
the line was anchored at Station 1410, Site
Irene.

The vacuum was produced by vacuum
pumps located in Station 1213 close to the
Site Gene end of the line.

STATION: 1213

SITE: Gene

USER: LASL

PURPOSE: Vacuum Pump House
PARTICIPATION: 21

DESIGN PSI: None

CONSTRUCTION: 2-13-58/4-18-58

The Pump House consisted of a 24x28-
foot single-room, wood-framed structure with
plywood-sheathed exterior walls 9 feet high,

(Neg. No. W-V-239.6)

Interior of Station 1213 — 809, Complete.



trussed rafters with purlins, corrugated alumi-
num roof sheathing, and concrete floor slab.
The station contained two User-furnished Kin-
ney Model KD-780 vacuum pumps, piping mani-
folds for make-up to Vacuum Pipeline Station
1210.01, telephone and field phones, signal
cabinet, electric circuits for the vacuum pumps,
outside salt water pump, receptacles, and light
fixtures. Electric power for the two vacuum
pumps was provided by a 100-kw portable
generator outside and adjacent to the station
building. Power for the light fixtures and re-
ceptacles was provided by a lower voltage
generator source near the trailer park at Sta-
tion 21.

STATION: 1216

SITE: Yvonne

USER: LASL
PURPOSE: Pinex Structure
PARTICIPATION: 20

DESIGN PSI: 470 psi

CONSTRUCTION: 1-7-58/4-20-58

The reinforced concrete terminal structure
of Vacuum Pipeline Station 1217 was aligned
with Pinhole Station 1210.02 at the opposite
end of the pipeline and with Station 20. The
structure consisted of an embedded segment
of the end 8-inch steel pipe section of Station
1217 in the 3014x4-foot-wide wall section on
a continuous wall footing 8 feet wide and 2
feet thick. The structure was earth barricaded
to the top of wall Elevation + 13.75 on three
sides, leaving access on the end of the struct-
ure to a terminal flange on the vacuum pipe-
line. Electric power was supplied to three out-
let receptacles at the end wall of the structure
from a transformer station at this end of the
island. For this station the User was furnished
a 3x4x6-foot concrete anchor block and 6000
feet of 1-inch steel cable.

STATION: 1217

SITE: Yvonne

USER: LASL
PURPOSE: Vacuum Pipeline

PARTICIPATION: 20
DESIGN PSI: None
CONSTRUCTION: 2-17-58/4-11-58

Vacuum Pipeline Station 1217 ran be-
tween Pinhole Station 1210.02 and Pinex Struct-
ure 1216, all aligned with the working point of
Station 20. The total length of pipeline includ-
ing the embedded portion of pipe in Station
1216 was 396 feet: 96 feet of 4-inch-diameter
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steel pipe and 300 feet of 8-inch. A 4-inch
branch line connected to Vacuum Pump House,
Station 1218. The main pipeline was supported
on steel angle A-frames spaced at 14 feet and
20 feet respectively for the 4-inch-diameter
and 8-inch diameter pipe. The support frames
were from 3 feet to 414 feet high, and the lower
end of the two post angles were embedded in
concrete pier footing 114 feet square. The length
of pipeline was earth-barricated for its entire
length, with the top of the fill at Elevation
+-13.0. The average depth of fill was 7 feet.

STATION: 1218

SITE: Yvonne

USER: LASL

PURPOSE: Vacuum Pump House
PARTICIPATION: 20

DESIGN PSI: None

CONSTRUCTION: 1-24-58/4-20-58

The Vacuum Pump House was a 13x18x8-
foot wood-framed building with plywood exter-
ior wall sheathing, flat-sloped roof deck with
plywood sheathing, dry sheet composition roof-
ing, and 4-inch concrete floor slab. The build-
ing housed two User-furnished Kinney Model
KS-47 vacuum pumps to produce the vacuum
required for Vacuum Pipeline Stations 1217
and 1311. Construction features included an
outside salt water well, cased, with turbine
pump, pipe manifolding between vacuum pipe-
line stations and the vacuum pumps, 4-inch
cast iron floor drain line to lagoon, light, tele-
phone, field phone, and receptacles. The elec-
tric power source was Transformer Station “A”
on Site Yvonne.

STATIONS: 1220.01- .02
SITE: Yvonne
USER: LASL
PURPOSE: Monex Station
PARTICIPATION: None
DESIGN PSI: None

CONSTRUCTION: 3-27-58/4-24-58

Two identical Monex Stations were con-
structed off-shore at the north end of Site
Yvonne. One was in the lagoon, Station 1220.01,
and the other on the north reef shelf, Station
1220.02, both oriented toward Station 20, Site
Yvonne. The structures consisted of a steel
beam frame and floor plate supported by four
steel bearing piles to support sand-filled framed
plywood bins and sandbags surrounding four
lengths of 2-inch pipe four feet long. Also pro-
vided were two concrete anchor blocks with
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(Neg. No. W-858-5)
Figure No. 2-43. Station 1310 Modification — 45% Complete.
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eight 100-foot lengths of 3;-inch wire rope and
clamps to be installed to the station detectors.

STATION: 1310

SITE: Yvonne

USER: LASL,EG&G
PURPOSE: Recording Station

PARTICIPATION: 1, 15, 17, 20, 22, 23, 24, 29,
32, 33, and 34

DESIGN PSI: 50 psi
CONSTRUCTION: 11-12-57,/4-23-58

Station 1310 required a second-story addi-
tion to REDWING Station 1310 for a new
Detector Room over existing Room “D.” This
addition provided a room space 8 feet wide by
4415 feet long with an 11-foot, 10-inch ceiling
enclosed by three full-height walls and a partial
ceiling-height wall with a roof slab. Wall and
roof sections were 5-foot-thick reinforced con-
crete. A considerable amount of concrete cutting
and modifications to the existing earth barricades
were incidental to the room addition.

The floor plan of Station 1310 provided
six utility room spaces, a long entrance passage,
and an escape hatch vestibule. A Utility Room
was 421%x14 feet and contained two new power
centers, a lavatory and water closet, two fresh
water storage tanks, station air inlet and exhaust
pipes and fans, lighting fixtures, electrical con-
trol panels, signal panel, electrical receptacles,
and refrigerant and compressor units for dehu-
midifier package units. Room “C” was 42l4x
12 feet and contained electrical receptacles,
signal cabinet, telephone, light fixtures, electric
heaters, and two dehumidifier units. Room “D”
451%x8 feet, contained electrical receptacles,
telephone, 2 motor generator sets, copper-clad
steel wall plates over a portion of the wall sur-
faces surrounding the cable entrance ducts, light
fixtures, electric heaters, and two dehumidifier
units. The Motor Generator Room “B” contained
an instrument control panel, receptacles, tele-
phone, light fixtures, heater and dehumidifier
unit, and a 25-kw motor generator set. The De-
tector Room Addition included six collimator
pipes through the west end-wall, eight lead-
shielded openings in the north wall, four colli-
mator slide assemblies with a portable hydraulic
lift pump, monorail and hoist, lighting fixtures,
signal cabinet, telephone, and power outlet boxes
and receptacles.

In addition to the main structure, provisions
were made for make-up of coaxial cables runs
to shot stations in the lagoon with a Pull Box
and a Splice Pit Structure. The Splice Pit Struc-
ture was located closer to the lagoon than the
Pull Box. The Pull Box had a 10-inch-thick floor
slab and four 10-inch-thick walls rising 12 inches
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above the floor slab, and a 7/16-inch steel bolt-
down cover plate and angle frame. Three 5-inch-
diameter conduits ran from the Pull Box to the
Splice Pit. The Splice Pit was a reinforced con-
crete man-hole type structure having a 5-foot-
square by 6-foot high splicing chamber lined
with 14-inch thick copper plate below a 215-
feet-square sandbagged entrance shaft 614 feet
high. The floor level of this structure was Eleva-
tion +5.5. Three 5-inch-diameter conduits were
run from the Splice Pit toward the lagoon to the
existing beach bulkhead wall opposite.

STATION: 1311

SITE: Irene

USER: LASL/EG&G
PURPOSE: Detector Room
PARTICIPATION: 21

DESIGN PSI: None

CONSTRUCTION: 1-23-58/4-17-58

This station provided a room space 24 feet
long and tapered in width from 1015 feet to 13
feet, 10 inches; it was housed in a new earth-
barricaded reinforced concrete structure. Five
24-inch-diameter steel collimating pipes, 50 feet
long, were constructed between the west wall of
the station room and a retaining wall support
at the end of the pipes. Center-line elevation of
the pipes was at Elevation +11.0, and the top
of the retaining wall and earth fill was at Eleva-
tion +17.0. Access to the station rocom was
through a reinforced concrete tunnel section, 4
feet wide by 614 feet high, under the barricade
fill to the station south wall. The roof slab over
was 14-inch-thick reinforced concrete. A con-
tinuous angle girt detail was anchored to the
west wall of the station room above and below
the collimator pipe openings to seat 28-inch-
square by 14-inch-thick lead plates. Five detector
scaffolds of wood construction were provided at
the ends of the collimator pipes, each 5x214x2
feet high. The station room contained lights on
portable cords, outlet receptacles, signal cabinet,
and utility and experimental power panels.

STATION: 1312

SITE: Janet

USER: LASL/EG&G
PURPOSE: Recording Station

PARTICIPATION: 2,10, 16, 25, 27, 28, 30, 37
DESIGN PSI: 67 psi
CONSTRUCTION: 9-20-57/4-25-58

Station 1312 was the largest scientific con-
struction unit built for Operation HARDTACK.
Total structural concrete poured for this struc-
ture was 3673 cubic yards. An additional 406
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(Neg. No. W-882-3)
Figure No. 2-46. Station 1312 — 1009 Complete.

; ‘ N
(Neg. No. W-V-280-2)

Figure No. 2-47. Room “A” — Station 1312.
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cubic yards of lean concrete was poured to re-
place unsuitable foundation material. The
general plan of Station 1312 provided a 81x62x
1614 -foot-high concrete superstructure over a
93x74x6-foot-thick foundation slab with a 44x7
x6-foot-thick slab projection along one end to
encase a fuel storage tank and to provide an
indestructible approach apron at the entrance
to the station. The roof slab was 6 feet thick,
except for an 8-foot slab over the Instrument
Room. Ceiling heights were 1015 feet through-
out, except for an 815-foot ceiling height in the
Instrument Room. Exterior walls were 6 feet
thick, and the interior rocm division walls were
4, 5, and 6 feet thick.

The floor plan of this station provided five
utility room spaces, long connecting passages,
and an escape hatch compartment to the out-
side and through the roof. A Mechanical Equip-
ment Room, 37x18 feet, contained the station
power control panel, two 100-kw diesel genera-
tors, two salt water wells and pumps, an 840-gal-
lon fresh water storage tank, dehumidification
units, ductwork, air exhaust fans, lavatory and
water closet, and pneumatically operated ex-
haust-air blast doors. The Bogue and Battery
Room, 17x18 feet, contained a User-furnished
Bogue unit, a battery unit, space heater, de-
humidification unit, and a lead brick-filled steel
baffle at the room entrance. The Detector Room,
50x8 feet, contained a space heater and dehu-
midification unit, four collimator slide assemblies,
blast doors over collimator holes, a lead entrance
door to the room, and electrical outlets. A Dark
Room, 7x8 feet, contained a stainless steel sink
and drain top.

STATION: 1314

SITE: Irene

USER: LASL/EG&G

PURPOSE: Recording Instrument
Rooms

PARTICIPATION: 21

DESIGN PSI: 70 psi

CONSTRUCTION: 3-5-58/4-17-58

Station 1314 was located in Rooms 1 and
3 of existing REDWING Station 1611. The
work involved was electrical reconstruction.
Utility power was supplied to the station from
generators located outside and near the struc-
ture. Experimental power was provided by a
User-furnished Bogue unit located in Room 3.
The Bogue unit required utility and battery
power. The experimental power was distributed
to Stations 1311 and 1525 power boxes and
to a trailer receptacle in Room 1. Terminal
cabinets for a trigger system were installed in
Room 1. Signal cables were brought in through
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existing sleeves and connections made to terminal
cabinets. A User-furnished coaxial cable was
brought into Room 1 and connections made by
the User.

STATION: 1315

SITE: Yvonne
USER: LASL/EG&G
PURPOSE: Coaxial Cable

Junction Pit
PARTICIPATION: 20
DESIGN PSI: 36 psi
CONSTRUCTION: 2-7-58,/4-20-58

This station was provided by rehabilitating
existing REDWING Station 1314.

STATIONS: 1316.01 and 1316.02
SITE: Yvonne

USER: LASL

PURPOSE: Alpha Detector Station
PARTICIPATION: 20

DESIGN PSI: 110 psi

CONSTRUCTION: 2-17-58,/4-20-58

Station 1316.01 was provided by rehabili-
tating and modifying existing REDWING Sta-
tion 1311.04. This station was a concrete struct-
ure, earth barricaded, and it contained a tele-
phone, signal cabinet, disconnect switches, con-
venience outlet, and conduits through the station
walls. A new entrance tunnel of wood frame
construction was built for access through the
barricade fill to the entrance crawl hole door.
Coaxial cable supports were provided between
this station and Station 20 using 4x4 wood posts
with a 2x6 crossarm spaced at 10-foot intervals
for five 74-inch copper coaxial cables. This cable
run was paralleled on both sides by a barbed
wire fence. Station 1316.02 was provided by
rehabilitating REDWING Station 1311.03.

STATIONS: 1317.01 - .02

SITE: Yvonne

USER: LASL

PURPOSE: Reinforced Concrete
Balffle

PARTICIPATION: 20

DESIGN PSI: 50 psi

CONSTRUCTION: 4-4-58/4-21-58

Station 1317.01 was a 17-foot-long rein-
forced concrete wall, 18 inches thick and 1614
feet high on a foundation slab 6 feet wide and



18 inches thick. The wall section projected ap-
proximately 13 feet above grade. Two rows
of 4Y;-inch-diameter pipe sleeved holes were in
the wall section in a pattern aligned with the
work points of the Detector Room Addition at
Station 1310 and Station 20 to provide lines of
sight through the Station 1310 north wall colli-
mator holes.

Station 1317.02 was a 17-foot-long rein-
forced concrete wall, 18 inches thick and 19 feet,
10 inches high on a foundation slab 6 feet wide
and 18 inches thick. The wall section projected
approximately 18 feet above grade. Two rows
of four 14-inch-diameter pipe sleeves were in a
pattern aligned with the work points of the De-
tector Room Addition of Station 1310 and the
holes in the Station 1317.01 wall section and
Station 20 to provide lines of sight through the
Station 1310 north wall collimator holes. Four
rows of angles were attached to the Station 20
side face of the wall to seat lead slab shields.

STATION: 1320

SITE: Yvonne

USER: LASL/SC
PURPOSE: Antenna Station
PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 4-8-58,/4-10-58

User-furnished antennas were mounted on
a 12-foot steel pipe mast on a concrete base on
the lagoon side of Site Yvonne near Station 1310.
Two pair of timing cables and an underground
2-kw, 110-v single-phase power service were run
to the station.

STATION: 1330

SITE: Elmer

USER: LASL

PURPOSE: Remote Measuring
PARTICIPATION: None

DESIGN PSI: 0.75 psi

CONSTRUCTION: 2-22-58/8-16-58

This measuring station was located at the
288-foot level of the 300-foot tower, Station 91.
The entire tower plan section, except at the
elevator shaft, was framed and floored with steel
checker plate. The station was cancelled, how-
ever, after steel erection was completed. A wood
cab was to have been provided within the tower
limits, but it was not constructed.

STATION: 1410

SITE: Irene
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USER: LASL

PURPOSE: Phonex Measurement
PARTICIPATION: 21

DESIGN PSI: 80 psi

CONSTRUCTION: 1-29-58/4-26-58

This station was situated in the room space
of a 54%x22-foot reinforced concrete, earth-
barricaded structure located at the Irene ter-
minal of Vacuum Pipeline, Station 1212.02.

The space for Station 1410 was 36x16 feet
with a ceiling height of 615 feet. The exterior
walls and one interior division wall separating
Station 1211 were 3 feet thick. The roof and
floor slabs were also 3 feet thick. Station 1410
also provided a timing signal cabinet, field tele-
phone, light fixtures, receptacles, switch panels,
control for an air exhaust fan mounted on a
14-inch-diameter pipe duct through the room
ceiling and fill over. A stock wood door and a
standard blast door were provided at the en-
trance to the room at the end of the interior

" passage from the outside. Power was furnished

from Station 1525 to the receptacles in the in-
terior passage.

The structure also provided one other room
space for Pinex Recovery Station 1211.

STATION: 1510

SITE: Nan

USER: LASL/EG&G
PURPOSE: Photo Tower Cab

PARTICIPATION: All Bikini Events
DESIGN PSI: None
CONSTRUCTION: 4-1-58/7-25-58

Utilizing the existing tower cab on the
300-foot tower, Station 90, this station was re-
habilitated to the REDWING condition.

STATION: 1511

SITE: Elmer

USER: LASL/EG&G
PURPOSE: Photo Tower Cab

PARTICIPATION: All Eniwetok Events,
Except 1, 2, 15 and 16

DESIGN PSI: 0.75 psi
CONSTRUCTION: 1-11-58/5-31-58

A cab was placed on the top of the 300-foot
tower, Station 91. The original cab in stock was
rejected in favor of a new steel-framed struc-
ture, 16x18x12-foot-high. The cab contained
mechanically operated aluminum roll-up doors

Page 103



CHAPTER {l, SECTION 3

on three sides and aluminum siding on the fourth
side. The roof of the structure was designed as
a working level with handrails around the peri-
meter and was provided with an access ladder
from the cab.

STATION: 1512

SITE: Alice

USER: LASL/EG&G
PURPOSE: Photo Station
PARTICIPATION: 21

DESIGN PSI: None

CONSTRUCTION: 2-13-58,4-4-58

This station was obtained by rehabilitating
existing REDWING Station 1541. This facility
was a two-story, heavily reinforced concrete
structure. The only requirements were to re-in-
stall mechanical and electrical equipment, to re-
new deteriorated exterior wood construction,
and to sandblast and paint steel surfaces where
necessary.

STATIONS: 1513.01 - .02

SITE: Yvonne, Janet

USER: LASL, EG&G

PURPOSE: Photo Tube

PARTICIPATION: 1513.01 - 17, 20, 22, 23, 24,
29, 32, 33, 34;
1513.02 - 10, 21, 25, 27,
28, 30, 37

DESIGN PSI: None

CONSTRUCTION: Sta. 1513.01,
2-26-58/4-11-58;
Sta. 1513.02,
12-24-57/5-24-58

Station 1513.01 was on the roof of existing
Station 77.01, Site Yvonne, and Station 1513.02
was located on the roof of new Station 77.02,
Site Janet. Each station consisted of two con-
crete blocks, 14 feet long, poured with roof slab
of the timing station below. One block was 4x4
feet in cross section, and the other was 3x41%
feet. There were three 42-inch-square steel
plates mounted on each block and conduit runs
down through the blocks and roof slab. The
blocks were utilized to set photographic equip-
ment.

STATIONS: 1514.01 through 1514.04

SITE: Wilma, Mack, How,
William

USER: LASL 'EG&G

PURPOSE: Photo Cabs on Tower
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PARTICIPATION: 1514.01-.02, All
Eniwetok Events Except
1, 2, 15, 16, and 42;
1514.03 - .04, All
Bikini Events

DESIGN PSI: None
CONSTRUCTION: 12-2-57/4-20-58

The cabs on the 75-foot towers, Stations
92.01 through .04 respectively, were used for
these stations. The cabs were 14 feet square and
contained roll-up doors on three sides. Rehabi]i-
tation of the stations to their REDWING condi-
tion was accomplished.

STATION: 1515

SITE: Oboe

USER: LASL

PURPOSE: Pad for Photo Trailer

PARTICIPATION: 11, 12, and 13
DESIGN PSI: Not Applicable
CONSTRUCTION: 3-3-58,/3-8-58

The location of this station was the top of
the earth-fill over Station 2132. A User-furnished
trailer was located on the stabilized fill, and an
access road was provided. Power was supplied
from the 10-kw generator serving Stations 2130
and 2132.

STATION: 1520

SITE: Yvonne

USER: LASL/SC

PURPOSE: Recording and Photo
Station

PARTICIPATION: 1, 15, 20, 28, 33
DESIGN PSI: 16 psi
CONSTRUCTION: 12-2-57/4-20-58

This station was provided by rehabilitating
and modifying existing REDWING Statior
1520. Rehabilitation included re-installing elec
tric motors, sandblasting, painting, and recondi-
tioning of the existing facility. New constructic
included an air compressor and air supply lin
from the Equipment Room to the Camera Roon.,
a User-furnished motor generator set for scien-
tific equipment power, a new 4160-v, 208,/120-"
3-phase, 60-cycle, 150-kva indoor transforme
an electrical switch, and a circuit breaker.

STATION: 1522

SITE: Yvonne
USER: LASL
PURPOSE: Mirror House



PARTICIPATION: 20 and 33
DESIGN PSI: 3 psi
CONSTRUCTION: 2-19-58/4-20-58

To obtain this station, a 14x37-foot wood-
framed room was added to Station 1520. The
structure was built over an extension of an
existing concrete floor slab and foundation.
Height of the building was 8 feet with a 7-foot-
wide by 13V5-foot-long area at one side rising
12 feet. The structure was of wood stud wall
construction with plywood sheathing and flat
roof joist framing with plywood sheathing and
composition roofing. Two structural steel mir-
ror frame assemblies were provided inside the
structure.

STATIONS: 1523.01 through 1523.04

SITE: Yvonne

USER: LASL

PURPOSE: Mirror Towers and
Shelters

PARTICIPATION: 20

DESIGN PSI: None

CONSTRUCTION: 2-15-58,/4-20-58

Four identical steel frame towers with wood
frame enclosing shelters were provided for Sta-
tions 1523.01 through 1523.04. Tower footings
were 10-foot, 2-inch-square by 3-foot-thick re-
inforced concrete. Tower framing consisted of
four 6-inch-diameter steel pipe columns on 9-foot
centers at their base Elevation +6.5, rising to
support a 5-foot-square steel platform frame
and grating at Elevation +26.0. Two panels
of angle X-bracing with one intermediate hori-
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(Neg. No. W-V-240-6)

Figure No. 2-48. Station 1522
40% Combplete.

zontal member were provided on each of the
four sides of the tower. Each tower frame and
footing was housed in a 1314-foot-square wood
frame shelter built over a continuous foundation
wall and footing and rising to a lower level plate
line at Elevation+31.0 support of a flat slope
roof. The shelter framing was of wood stud wall
construction with plywood sheathing and compo-
sition roofing. Each shelter had a wood frame
and plywood platform interior platform at Ele-
vation +24.0. Access to the tower base and upper
level platform was provided by doorway open-
ings, vertical wood ladder to the upper level,
and steel rung ladder to the base level. The four
stations were grouped in a close staggered
spacing pattern. The station shelter south walls
away from Station 20 were extended to meet the

Figure No. 2-49.

(Neg. No. W-V-258-10)

1523 Stations — 959% Complete.
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adjacent wall of the shelter opposite. The inter-
connecting wall was framed of horizontal wood
girts with plywood sheathing between Elevation
+16.0 and the roof level of the shelters. A level
pattern of 5-foot-wide by 2-foot-high openings
were provided in the south shelter walls and
interconnecting walls facing Station 1522 and
centered at Elevation -28.0. The south surfaces
of this entire structure were painted black. Each
shelter structure was furnished electric power
from an island transformer station, telephone,
field phone, signal cabinet, lighting, and con-
venient outlet receptacles.

STATION: 1524

SITE: Irene

USER: LASL

PURPOSE: Camera Stand Station
PARTICIPATION: 21

DESIGN PSI: 70 psi

CONSTRUCTION: 1-8-58/4-25-58

Station 1524 occupied Room 4 of RED-
WING Station 1611. The room was 24x15 feet
in plan with a 9-foot ceiling height. The floor
slab was 324 feet thick, walls were 4 feet
thick, and the roof slab was 314 feet thick, all
of heavily re-inforced concrete construction. The
room was copper screened on walls and ceiling;
it contained two electric heaters, a dehumidifier
unit, light fixtures, convenience outlets, and a
camera stand. The camera stand was a steel
frame, 24 feet long by 2 feet wide by 2 feet high,
with a 24x1%-inch aluminum plate cover 24 feet

long. Five existing buried 24-inch-ID steel pipes
extended from a port opening in the west wall
of the station through an existing retaining wall.
The overall length of the pipes was 25 feet. The
existing fill over the pipe area extended from a
10-foot-deep fill, top of fill Elevation +286.5, to
the top of the retaining wall at Elevation —18.0,
This fill area was raised over the top of the wall
level to barricade Station 1526 to Elevation — 23.
Wing walls of the existing retaining wall were
removed to provide a straight wall section 50 feet
long. This wall section then provided the east
wall of new Station 1526 and a portion of the
east wall of new Station 1311. At the west end
of the five 24-inch pipe sections, on the east
wall of Station 1526, a heavy pneumatically op-
erated steel guillotine door was installed and
connected to the signal system for closing during
use. A 4-inch helium exhaust pipe extended from
the camera stand through the most southerly
24-inch pipe into Station 1526 and up through
the station roof.

Page 106

STATION: 1525

SITE: Irene

USER: LASL

PURPOSE: Fluor Station and

Mirror Tunnel
PARTICIPATION: 21
DESIGN PSI: None
CONSTRUCTION: 1-22-58/4-15-58

This station consisted of a re-inforced con-
crete Fluor Station with a wood frame light-
tight tunnel connecting to Station 1526. The
Fluor structure only was earth-barricaded to
a depth of 5 feet over the roof slab. A single
room space, 1314x111; feet, with a 614-foot
ceiling height was provided by the Fluor struc-
ture. The floor slab was 1% feet thick: the front
wall facing Station 21 was 5 feet thick; other
walls and the roof slab were 2 feet thick. A re-
inforced concrete breast wall, 3714 feet Ilong,
was shaped around both sides of the front wall,
rising to 3 feet above the roof slab. Fill against
the front face of the breast wall was shaped
to provide a V-shaped cut opening to a 36-inch-
diameter pive sleeve in the Fluor structure front
wall on a line-of-sight to Station 21. A 6-foot-
wide by 5%-foot-high tunnel section 10 feet
long with 12-inch thick re-inforced concrete walls,
floor, and roof slab extended from the Fluor
structure south wall and connected to the end
of the wood frame tunnel to Station 1526. The
tunnel was 152 feet long, of wood stud and joist
frame construction over a combined floor and
footing concrete slab, and contained plywood
sheathing over wall and roof framing. Wood
frame tunnel sections were 3214 feet long by
7 feet clear inside width, 50 feet long by 8 feet
clear, 50 feet long by 9 feet clear, and 191 by
10 feet clear. The average clear ceiling height
of the flat slope roof joists was 73} feet. Four
light-tight louvered 3x7-foot access doors and
twenty 3x3,x5%-foot light-tight louvered vent
wall panels were installed in the length of the
wood framed tunnel. The structure contained
utility and experimental electric power panels,
signal panel, field telephone, lights and con-
venience outlets.

STATION: 1526

SITE: Irene

USER: LASL
PURPOSE: Mirror House
PARTICIPATION: 21

DESIGN PSI: None

CONSTRUCTION: 1-8-58,/4-16-58



This station utilized a room space 25 feet
long by 15 feet wide, with a 93-foot ceiling
height with an extended area 17% feet long
by 12 feet wide. The long east side wall of the
station, except for the north 54-foot length,
was an existing retaining wall portion of Station
1524. The west side wall and the 54-foot-long
east wall were 12 inches thick over a continuous
-spread footing. The roof slab was keyed and
dowelled into the existing retaining wall, 14
inches thick under a 5-foot barricade fill over
the larger room space and 12 inches thick over
the smaller extended room area. The east side
retaining wall surface contdified the hydraulically
operated guillotine door assembly portion of
Station 1524, Access to the station was pro-
vided through the wood frame tunnel portion
of Station 1525. The station contained portable
lights, convenience outlets, power panel, field
phone, and portable power and field phone cable
to Station 1525 through the wood from the tun-
nel to the Fluor structure.

STATIONS: 1527 and 1611

SITE: Yvonne

USER: LASL

PURPOSE: Fluor Station 1527 and

Detector Station 1611
PARTICIPATION: 20

DESIGN PSI: None

CHAPTER 1l, SECTION 3

(Neg. No. W-V-239-3)

Figure No. 2-50. Fluor Tunnel Connecting Stations 1525 and
1526 — 65% Complete.

CONSTRUCTION: Sta. 1527,
2-27-58/4-20-58
Sta. 1611,
2-15-58/4-28-58

Detector Station 1611 consisted of a re-
inforced concrete structure, 21 feet long, 7%
feet wide by 7 feet high, divided into four cells.
The work point of each cell was 100 feet from
the work point of Station 20 on radial lines.
The length of this structure was along the arc
of the radial lines of the four collimator pipe-
lines of Station 1527, diverging from a radial
center at Station 20. Each cell contained a cop-
per box. 114x1x1-5/12 feet high, lead and par-
affin shielding, micarta detail, and precast wall
panels on the Station 20 side of the structure.
Extending away from Station 20 and beginning
at each cell of the concrete structure were four
48-inch-diameter corrugated metal pipes under
13 feet of fill, diverging in radial lines to termi-
nate at the four Mirror Tower Stations 1523.01
through 1523.04. Shaft openings over the pipe
sections were filled with sandbags during the
test operation.

Beginning at the north wall of the Detector
Station and on converging alignment toward
the Station 20 work point were four T-shaped
steel plate duct sections 141} feet long, termi-
nating at a concrete retaining wall and separated
from a second and nearly parallel retaining wall
by approximately three feet. The duct sections
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were bedded and covered in a sand-filled wooden
crib structure. The crib consisted of five longi-
tudinal continuous spread footings and vertical
planked division walls tied together with rib-
bons, planked over, and covered with earth fill.
Beginning at the second retaining wall and on
radial alignment with the T-duct and the work
point of Station 20, four runs of pipeline were
constructed. The pipelines terminated at a con-
crete retaining wall at the south side of Station
20. They were supported on a steel post and
beam with upright saddle detail supported on
three concrete spread footings at three of six
support frames. At three more closely spaced
pipe supports the lines were suspended from a
steel beam over two steel posts by adjustable
tie rods and adjustable horizontal tie rods. These
lines were also covered by earth-fill.

STATIONS: 1528.01 - .02
SITE: Yvonne
USER: LASL
PURPOSE: Fluor Stations
PARTICIPATION: 20

DESIGN PSI: None

Figure No. 2-51.
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CONSTRUCTION: 3-22-58,/4-10-58

Station 1528.01 was in two parts. First,
a wood frame platform tower, 5-foot-square in
plan, 22 feet high, was located at the north end
of Site Yvonne near the high tide line. Tower
platform was at Elevation +27.21. The tower
was supported on an 8-foot-square by 16-inch-
thick re-inforced concrete spread footing. The
second part of this station was a wood-frame
baffle structure located approximately 500 feet
southeast of the platform structure. The frame
closely resembled a sign board and consisted of
two bolted, laminated 4x12 columns, the lower
ends buried 10 feet to support a 2x12 frame
sheathed with 3§-inch plywood on one side be-
tween columns. The sheathed area was 12 feet
wide by 12 feet high with a 5-foot-wide by 2-
foot-clear opening at its geometric center. Top
level of this frame was at Elevation +34.0, The
structure was painted two coats of blackboard
slating paint.

Station 1528.02 was also in two parts. First,
the wood-frame platform was only 214 feet
high above the top of a spread foundation slab
on top of a deep coaxial cable fill close to Station
20. Top of platform was at Elevation +27.17.

A . Y e
(Neg. No. W-V-240-11)

Stations 1527 and 1611 — 40% Complete.



The baffle structure was located approximately
500 feet southeast of the platform and of con-
struction identical to the baffle frame for Station
1528.01.

STATION: 1610

SITE: Yvonne

USER: LASL/SC
PURPOSE: Instrument Bunker
PARTICIPATION: 1, 15,20

DESIGN PSI: 70 psi

CONSTRUCTION: 2-10-58/4-20-58

Station 1610 was provided by modifying
and adding to REDWING Station 3020. This
afforded a clear room space in the former station
enclosed with copper screening around the wall
perimeter, two User-furnished motor generator
sets, portable outlet receptacles, lights, and sig-
nal panel. Outside the former station wall to the
south, a re-inforced concrete tunnel maze termi-
nated at an entrance blast door. Wing walls
retained earth barricade fill areas surrounding
the tunnel. Two 24-inch-OD steel pipes were
provided through the station south end wall
under the barricade fill to provide ventilation
air from an air-conditioning unit situated in a
new Mechanical Equipment Room 30 feet from
the station. The Mechanical Equipment Room
was of wood frame construction, 15-foot-square
in plan, 10 feet high, with a 4-inch concrete floor
slab, exterior plywood sheathing, and flat roof
with built-up composition roofing. A concrete
slab area, fenced with wood posts and rails, ad-
joined one end of the Mechanical Equipment
Room. A Trigger House of wood frame construc-
tion, 4-foot-square in plan by 41% feet high
was also provided and was situated 10 feet off
the line of sight between Stations 1310 and 20.
A 4-inch conduit run extended from Station
1610 to the Trigger House for coaxial cable.

Power was obtained from the 4160-v, 3-
phase, 60-cycle island power distribution system
by tapping the 3/C=25-kv cable which passed
this location.

The Mechanical Equipment Building con-
tained the following electrical equipment: Sig-
nal Terminal Cabinet, Telephone Terminal
Cabinet Panel “PA” and Panel “LA.’ Panel
“PB” was mounted outside on the South Wall.

The main station structure consisting of
the corridor and the Instrumentation Room
contained the following: The Instrumentation
Room had two 20-kw motor generator sets, User-
furnished. The entire room was copper screen
shielded with special enclosure about the motors
of the motor generator sets. This room was the
terminus of the fourteen 74-inch aluminum-
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shielded coaxial cables and for a field telephone
circuit. The corridor contained the magnetic
starter for the motor generator sets, the portable
lighting equipment, and the service power re-
ceptacle. A common battery-type island tele-
phone was wall-mounted in the corridor.

STATION: 1612

SITE: Yvonne

USER: LASL

PURPOSE: Detector Station and
Pipelines

PARTICIPATION: 20

DESIGN PSI: None

CONSTRUCTION: 2-15-58,/4-23-58

A re-inforced concrete detector structure
and two segments of six.radial pipelines com-
prised this station. The pipelines diverged from
a radial center at the Station 20 work point and
terminated at the detector structure wall. The
lines of the first segment terminated at a re-
taining wall approximately 242 feet from the
Detector Station. Thence, beginning at a re-
taining wall separated by 4 to 5 feet from the
first wall, a segment of six radial pipelines ex-
tended to a retaining wall 171% feet distant
from the work point of Station 20. The first
segment of pipe was supported on a vertical
steel plate and post detail at intervals through-
out its length. One edge of the plate was an-
chored to a retaining wall also on a radial align-
ment and adjacent to the lagoon-side pipe; the
other edge was supported by a steel post on a
concrete footing pad. The second segment of
the pipelines was supported on a steel upright
extending from a transverse steel beam and
post frame detail supported on concrete spread
footings. Spacing of the support frames was 15
feet. The pipeline segments were buried in fill
throughout their lengths.

The Detector Station provided a room space,
2924 feet long, 3 feet wide, and a 614-foot
ceiling height. The foundation slab was 2 feet
thick, the north wall toward Station 20 was
4 feet thick, other walls were 114 feet thick,
and the roof slab was 2 feet thick. The structure
had an 814-foot-deep earth fill barricade over
the roof. Access to the Detector Room was
through a wood frame tunnel over a concrete
floor having plywood sheathing over wall studs
and roof joists. The six pipelines terminated 12
inches inside the north wall face. The wall sec-
tion was blocked out to form a 2-1/6-foot-square
opening, 3 feet long at the end of each pipeline,
and the perimeter surrounding the walls of the
blockout section were lined with 1-inch-thick
micarta. Three rows of convex-shaped lead brick
were placed to fill the opening against the pipes.
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1521, 1611

(Neg. No. W-869-11)

Figure No. 2-52. Scientific Stations — North End of Yvonne.

Cable boxes of sheet copper detail fabrication
were provided in each opening behind the lead
brick. Portable lights, telephone, field phone,
and a signal cabinet were at the end of the tun-
nel. A telephone cabinet was provided in the
Detector Room. Power_was furnished from the
island Transformer Station “A.”

from Station 1522 through Stations 1616 and
1617 to Stations 1523.01 through 1523.04 and
adjacent marker lights. Top of wall was at
Elevation +27.50; bottom of wall was at Ele-
vation +8.28 and grade Elevation at +9.0+.

STATION: 1617

SITE: Yvonne
USER: LASL
PURPOSE: Plywood Bafile
PARTICIPATION: 20

DESIGN PSI: None

STATION: 1616

SITE: Yvonne
USER: LASL
PURPOSE: Plywood Baffle
PARTICIPATION: 20

DESIGN PSI: None

CONSTRUCTION: 3-22-58/4-20-58

Station 1616 was a wood frame balffle
structure, 3724 feet wide by 19-1/6 feet high.
The frame was supported on two laminated
wood posts supporting 2x12 girts stiffened with
2x8's to channel shape the girt section, vertical
2x4 flat nailer strips between girts, and with
3g-inch plywood sheathing. A pattern of open-
ings in the plywood was made for lines of sight
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CONSTRUCTION: 3-22-58/4-20-58

Station 1617 was a wood frame baffle struc-
ture 601, feet long by 4 feet high supported on
three 12-inch-diameter wood posts. The wall
frame consisted of two rows of three 2x8 chan-
nel-shaped girts with 2x4 flat vertical nailers
between and 3-inch plywood solid sheathing
over. Top of wall was at Elevation +26.0, grade
Elevation was at +10--. The station work point
was aligned with Baffle Station 1616 and Sta-
tion 1522, .



STATION: 1710

SITE: Bruce

USER: LASL

PURPOSE: Electro-magnetic
Measurements

PARTICIPATION: All Events,
Except 1 and 15

DESIGN PSI: None
CONSTRUCTION: 3-8-58/4-19-58

This station was provided by rehabilitating
and reconstructing REDWING Station 1630.
Additional facilities included telephone service
to the Site Elmer switchboard.

STATION: 1711

SITE: George

USER: LASL

PURPOSE: Generator Shed and
Trailer

PARTICIPATION: None
DESIGN PSI: None
CONSTRUCTION: 3-1-58/4-10-58

Station 1711 consisted of an 8-foot-square
wood-frame Generator Shed and a User-fur-
nished trailer situated on a 50x100-foot cleared
area 50 feet south of REDWING Station 76
at the south end of Site George. The Generator
Shed was built over a 5-inch-thick concrete
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floor slab, 2x4 wall and roof framing with 34-
inch plywood sheathing over. The shed housed
a User-furnished motor generator set, starter,
and regulator on 3-phase 220-v power from Sta-
tion 1030 to provide 3-phase and single-phase
trailer and instrument power at outside recep-
tacles. Signal and field phone circuits were pro-
vided in the shed. This station was moved to
Johnston Island.

STATION: 1810

SITE: George

USER: NRL/LASL

PURPOSE: Recording Shelter, Ther-
mal and Spectroscopic
Measurements

PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 12-30-57/4-10-58

To provide this station, REDWING Sta-
tion 1830 was rehabilitated, modified, and add- "
ed to. Rehabilitation consisted of installing and
replacing miscellaneous mechanical and electri-
cal equipment. Modifications and additions to
the existing station consisted principally of
providing an air-conditioning system of larger
capacity. The new system was improvised by
using components from Jobsite stock and exist-
ing stations not planned for HARDTACK
participation. The addition to the station was
a wood and steel frame building, 1814 feet wide
by 60 feet long and 9 feet high, situated between
and framed off the walls of Station 1030 and

V. nd

(Neg. No. W-V-268-5)

Figure No. 2-53. Rear View of Stations 1030 (Right) and
1810 — Site George.
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the existing concrete wall of Station 1810. The
addition was built over a filled area extending
from the ocean side wall lines of the existing
stations and between the stations to a top of
slope eight feet beyond the lagoon end of the
new building frame. The top of fill area spread
from 1814 feet wide between buildings to 28
feet beyond the lagoon wall line of Station 1030.
The fill was 12 feet deep, bulkheaded at the
ocean wall line of existing stations by a 20-inch-
thick reinforced concrete wall and sloped down
to grade on the ocean sides. The frame build-
ing floor was a 5-inch-thick concrete slab on
ground. Wall framing was 2x4 studs with ply-
wood sheathing. The roof frame provided a 55-
foot-long by 614-foot-clear hatch opening with
removable wood frame panels surrounded by
solid roof deck areas. The lagoon end-wall of
the frame had a 1514-foot-wide by 3-foot-wide
wood shutter opening out and hinged at the
head line. Access to the frame building was by
wood stairs up the slope of the fill in front of
Station 1030. Twelve flanged 16-inch-diameter
pipe spools were installed in the Station 1810
concrete wall along the length of the new frame
building.

General descriptions of miscellaneous general
construction and mechanical and electrical in-
stallations for this total station development are
too extensive to describe here in further detail.
This total station construction development was
completed, but occupancy of the station was
abandoned when the events were moved from
Site How to Johnston Island.

STATION: 1811

SITE: How

USER: NRL/LASL

PURPOSE: Thermal Radiation
Measurements

PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 1-27-58/4-5-58

Development of this station required a
100x70-foot stabilized area providing a 20x18-
foot by 8-inch-thick concrete slab, a concrete
foundation wall and footing 33 feet long, three
pedestal footings with steel cross beams and
other miscellaneous steel details to support a
NRL trailer off the ground, and a tent slab.
Two User-furnished 20-kw motor generator
sets were installed on the 8-inch slab ad-
jacent to a signal cabinet and an island
power supply panel board. Electric service was
provided for the tent and the island telephone
circuit to the supported trailer and one addi-
tional parked trailer. A 2400/208,120-v, 75-kva
transformer was provided at a barbed wire
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(Neg. No. W-877-4)

Station 1811 — Site How
909 Complete.

Figure No. 2-54.

fence enclosure adjacent to the area. This site
development was completed, but with the re-
location of the ABMA program, this facility
was cancelled.

STATION: 1812

SITE: Bravo
USER: NRL/LASL
PURPOSE: Aiming Light
PARTICIPATION: None
DESIGN PSI: None

CONSTRUCTION: 3-18-58/3-28-58

Located at the north end of Site Bravo,
this station consisted of an 80-foot-long guyed
pole buried 8 feet at its base and rising to
Elevation ~80.0. Two User-furnished 500-watt
searchlights were mounted on a cross-arm at
the top of the pole. Power was supplied from
a 2-kw gasoline-driven generator. With the re-
location of the ABMA program on How Island
this station was not used after completion of
construction.

STATION: 2130

SITE: Oboe

USER: UCRL

PURPOSE: Rocket Launching Pad
PARTICIPATION: 4 and 5

DESIGN PSI: No overpressure

CONSTRUCTION: 2-10-58/2-27-58

The facilities of this station consisted of
a concrete launcher pad, tent, and User trailer.



The pad was 22x92 feet by 6 inches thick ex-
cept for a 4Y%-foot-wide portion 1 foot thick.
Two 92-foot-long unistruts were placed on the
thickened portion. A 10-kw, 3-phase generator
supplied power to the 16x32-foot tent and ad-
jacent launcher pad.

STATIONS: 2131.01 through .05

SITE: 2131.01, Mary; .02, Sally;
.03, Wilma; .04 and .05,
Yvonne

USER: UCRL

PURPOSE: Rocket Launchers

PARTICIPATION: Sta. 2131.01, .02, .03, .05,
Events 21 and 28; Sta.
2131.04, Event 20

DESIGN PSI: No overpressure
CONSTRUCTION: 1-28-58/4-20-58

Each station consisted of a concrete slab,
and Stations 2131.01 through .03 also utilized
a 16x32-foot tent. Two types of slabs were de-
signed: one 10 feet square, 6 inches thick with
a 31 -foot-wide portion thickened to 1 foot; the
other 6 feet square, 6 inches thick. Both types
contained two unistruts across the slab. Sta-
tion 2131.01 utilized six 10-foot slabs and one
6-foot slab. Power was furnished to the tent
and slab area by a 2-kw generator. Stations
2131.02 and .03 utilized nine 10-foot slabs and
one 6-foot slab. Power was supplied by a 2-kw
generator for Station 2131.02 and a 5-kw
generator for Station 2131.03. Station 2131.04
utilized two 10-foot slabs and one 6-foot slab,
and Station 2131.05 utilized eight 10-foot slabs
and one 6-foot slab. Power for both stations
was provided from the scientific line serving
other stations on the site.

2132

STATION:

SITE: Oboe

USER: UCRL

PURPOSE: Bunker (Programmer)
PARTICIPATION: 4 and 5

DESIGN PSI: Rehabilitation of Existing

Station
CONSTRUCTION: 1-7-58/3-8-58

Existing REDWING Station 191.01 was
converted for use as Station 2132. The 12x25-
foot earth-covered concrete building was re-
habilitated and provided with power from a
10-kw generator serving Station 2130 as well.
fStation 1515 was located on top of the earth-
ill.
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STATIONS: 2150.01 through .04
SITE: Charlie

USER: UCRL

PURPOSE: Threshold Detectors
PARTICIPATION: 3

DESIGN PSI: Not designed for

overpressure
CONSTRUCTION: 3-31-58/6-23-58

For each of these stations a pair of Navy
cubes were strap-welded together to form a
float 10x7 feet. A 2-foot-high, 2-foot-square
angle frame platform was placed on the center
of each float and contained clamps on top to
fasten a 1l-inch steel cable. The floats were an-
chored by the use of a hand-winch and anchor
into the wind by a pair of anchors splayed on
the leeward side. A 1-inch steel cable  extend-
ed from the 2-foot platform to a steel rail
driven into the coral in about 11 feet of water.
One rail was provided for each pair of stations.

STATIONS: 2151.01 through .03
SITE: Fox

USER: UCRL

PURPOSE: Threshold Detectors
PARTICIPATION: 8 and 9

DESIGN PSI: Not designed for

overpressure
CONSTRUCTION: 3-11-58/6-10-58

Each station consisted of a steel rail driven
into the coral at the —5.0 Elevation. The top of
the rails was at Elevation+6.0. A 1-inch cable
was fastened to the pile and extended to Stations
2410.01, .02, and .03 respectively.

STATION: 2200
SITE: Sugar
USER: UCRL

PURPOSE: Recording Station and

Generator Room
PARTICIPATION: All Bikini Events
DESIGN PSI: 95 psi
CONSTRUCTION: 11-14-57/8-1-58

Existing during Operation REDWING, this
station was modified for Operation HARD-
TACK. The existing earth-covered building was
of re-inforced concrete 43 feet square, 17 feet
high with walls 3% feet thick and slabs 4 feet
thick. This building was divided into three equal-
sized rooms: A, B, and C. The rooms were con-
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gl e
(Neg. No. W-122.4)
Figure No. 2-55. Addition to Station 2200 — 159, Complete,

(Neg. No. W-V.212.10
Figure No. 2-56. Generator Rooms “E” and “F” — Station 2200
60% Complete.

Page 114



nected by a common corridor at one end which
led to an L-shaped tunnel leading out of the fill.

Room D was added to the structure. It
was 26 feet square by 17 feet high with 315-
foot-thick walls and 4-foot-thick slabs. This
room supported the 150-foot tower, Station 2250.
Although the new room was in contact with the
existing structure, new walls were placed to re-
duce vibration in the room, to isclate the heavy
reactions from the tower to a single structure,
and to avoid excessive breaking of existing con-
crete to establish continuity. An opening was
made in the existing corridor wall to place a lead
door for a shielded entry. The earth-fill over the
station was extended to a 15-foot depth for
shielding purposes.

Rooms E and F of the Generator Station
Addition were located adjacent to Room D and
parallel to the tunnel entry. The Generator Sta-
tion Addition was a structure, 30x54x18 feet
high, divided into two rooms with outside entry
into Room F, and entry from Room F to the
existing tunnel corridor utilizing a 5-foot corridor

Figure No. 2-57.
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with blast door. An opening in the existing wall
was provided for the blast door. The roof and
floor slabs were 4 feet thick, and the walls were
315 feet thick, except for the exposed 54-foot
wall which was 414 feet thick. This wall was
heavier because of the numerous exhaust and
intake openings required for generator cooling.
Room E contained two 214-foot-square openings
with blast doors for air intake and exhaust for
each of three generators. Room F contained
two 314-foot-square openings with blast doors
for air intake and exhaust for each of the two
generators. The generators were mounted on
raised foundations 6 inches high.

Retaining walls were located on each end
of the Generator Station to provided ventilation
for the generators and for entry. Another re-
taining wall was located at the tunnel end.

Room D was air-conditioned utilizing the
main equipment in the existing building with
one additional compressor and condenser re-
quired. The two dehumidification units required
in Room D were also provided. Two new salt-

(Neg. No. W-V-263-5)
Interior of Generator Room “F” — Station 2200.
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water pumps furnished water to the system from
a new 16-inch well reservoir filled from the ex-
isting Navy cube intake structure on the shore.

The generators in the Generator Station
were air-cooled, and the radiators were ducted
to the 2% -foot or 314-foot-square exhaust open-
ings. The fumes were exhausted through piping
to flapper gates located just above the fill over
the building.

The generator exhaust and intake blast
doors were pneumatically operated from two
signal activated solenoid controls located in
Room E. A control was utilized for all the vent
doors in each room. A manual by-pass system
was included. A coaxial cable air dryer was in-
stalled in existing Room A and piped into the
existing manifold in Room B.

The electrical facilities were rehabilitated
to the “as-built” condition, with several changes
and additions., Two 35-kw and one 25-kw
generators were installed in Room E to provide
instrument power, and two 100-kw generators
were installed in Room F for utility power. The
two utility generators were connected through
disconnect switches to a common bus to allow
parallel operation. Each of the instrument gen-
erators were on individual buses. The distribu-
tion panels feeding the instrument, control, and
lighting panels were connected by three double-
throw disconnect switches to the generator buses.
By combination of switch positions, any gen-
erator could be selected as the power source.

New circuit-breaker distribution panels, one
for control power and one for instrument power,
were added in Rooms A, B, and C. Two instru-
ment and one control power panel as well as
normal lighting and convenience outlets were
installed in the new Optical Room D. Common
telephone, field telephone, and intercom cables
were installed from within the station to the
trailer parking area. New power outlets were
installed for additional trailers.

STATION: 2210

SITE: Tare

USER: UCRL

PURPOSE.: Coax Connector Pit

PARTICIPATION: 11, 12, and 13
DESIGN PSI: 155 psi
CONSTRUCTION: 1-29-58,6-7-58

The connector pit consisted of an earth-bar-
ricaded, re-inforced concrete structure 15x28x13
feet. The front wall, erected to ensure that the
structure would be stable through all events,
was sloped 1% to 1 and was 16 feet thick at
the base. The other walls and floor slab were
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214 feet thick and the roof was 5 feet thick. The
room within the building was 10 feet square
by 5 feet high with entry through a 4-foot-
square opening in the roof. Removable stepped
concrete plugs provided the closure for the open-
ing. A canvas-covered, wood-framed weather
shield, 8-foot-square by 7-foot-high, was includ-
ed over the roof opening.

{(Neg. No. W-V-212-1)

Figure No. 2-58. Station 2210 —
90% Complete.

STATION: 2220

SITE: Tare

USER: UCRL
PURPOSE: Kennel Bunker

PARTICIPATION: None
DESIGN PSI: 185 psi
CUNSTRUCTION: None

This station was designed as a two-struc-
ture facility connected by 45-foot-long, 25-inch-
diameter pipe. One structure was to be 19x26x13
feet high with 3-foot-thick concrete walls, a
sloped front wall 14 feet thick at the base, and
315-foot-thick floor slab. The structure was
divided into two compartments, each with three
lay?rs of 20-inch-thick removable slabs for the
roof.

The other structure was to be 19x35x18-
foot-high with 7-foot-thick concrete walls, a
sloped front wall 19 feet thick at the base, and
a 414 -foot-thick floor slab. The structure con-
tained a single compartment with five layers
of removable roof slabs stacked to compose a
714 -foot-thick roof.

All compartments of both structures were
to contain lead lining interlocked against shield-
ing leaks. The requirement for the station was
cancelled prior to construction.



STATION: 2230.01 and .02
SITE: Tare

USER: UCRL
PURPOSE: Doghouse Detector

PARTICIPATION: 11, 12, and 13
DESIGN PSI: 350 psi
CONSTRUCTION: 2-6-58/6-7-58

Station 2230.01 was a reinforced concrete
bunker 14x20x15 feet high. The walls were
4%, feet thick, and the floor slab was 4 feet
thick. Entry into the station was through the
roof which consisted of three layers of 2-foot-
thick removable slabs that covered the entire
station. A 10-inch pipe sleeve through the for-
ward wall led to a User-furnished lead tube 50
feet long. The tube was supported on a con-
crete slab 4 feet wide and 48 feet long. The
building was level with the top of an earth-fill
at Elevation +17. Within the building a User-
furnished lead shielding structure was placed
to house a detector.

(Neg. No. W-V-235-9)

Figure No. 2-59. Station 2230.01 —
90% Complete.

Station 2230.02 consisted of a reinforced
concrete bunker, 1514x2x21x1414 feet high. The
walls were 514 feet thick, and the floor slab
was 4 feet thick. Entry into the station was
through the roof which consisted of three layers
of 2-foot-thick removable slabs that covered the
entire station. A 24-inch pipe sleeve was set in
the forward wall on a 12° slope. The pipe was
10 feet long and terminated on the outside with
a hinged, domed aluminum blast cover. The
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structure was in an earth fill which necessitated
an extension to the earth shielded 24-inch pipe.
This extension consisted of a 10-foot-long, 42-
inch-diameter corrugated metal pipe which ter-
minated just outside the fill and afforded ac-
cess to the 24-inch pipe. A concrete slab sup-
ported the 24-inch pipe. Within the building a
User-furnished lead structure was placed to house
a detector. About 10 feet of additional lead wall
waTl procured to increase the shielding of one
wall.

Both stations were provided with wood-
framed, canvas-covered weather shields over the
roof entry.

STATION: 2240

SITE: Sugar

USER: UCRL

PURPOSE: Radio Detector Station

PARTICIPATION: 3 through 9
DESIGN PSI: None
CONSTRUCTION: 3-3-58,/4-19-58

A steel platform and a copper disc were
placed over a concrete slab. The slab was 15
feet square with a 2-foot-cube concrete pit in
the center covered over with a steel plate. The
platform was 314 feet square, 5 feet high, and
was constructed of steel angle. A 6145-foot-dia-
meter copper sheet over plywood was placed on
the frame, and copper wires were fastened every
15° around the circumference of the sheet. The
wires extended radially down to grade and were
fastened to a screw anchor.

STATION: 2250

SITE: Sugar

USER: UCRL
PURPOSE: Diagnostic Tower

PARTICIPATION: All Bikini Events
DESIGN PSI: 4.5 psi
CONSTRUCTION: 1-29-58/4-26-58

A 150-foot-high, top-guyed steel tower with
cab was located on top of Station 2200, Room
D. The tower was constructed with the bottom
four 25-foot bays and the top two 25-foot bays of
a standard 300-foot shot tower. The cab on top
of the tower was a standard shot-tower cab,
but the doors and siding were omitted. Three
platforms and the cab were located on the tower.
A fourth platform was designed but was sub-
sequently cancelled. The cancelled platform (No.
6) was to have been located at the 3715-foot
level of the tower and was to have contained
the 20-foot-square tower cross section plus a
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10-foot extension at each end to form a 20x40-
foot platform. A 13-foot-square by 10-foot-high
metal shelter was to have been provided near
the center of the platform and two baffles,
Stations 2252.01 and .04, were to have been
included. The platform requirement was delet-
ed prior to erection of the cab and baffles.

The cab structure was originally designed
to include a superstructure on the roof (Plat-
form No. 1), but the requirement as well as
development of the cab (Platform No. 2) was
cancelled. The cab framing structure was re-
quired to support the elevator system.

Platform No. 3 was located at the 13715-
foot level and was 20x40 feet in plan, including
a 10-foot extension on each side of the 20-foot-
square cross-section. The steel framing was
covered with l-inch steel grating, and handrails
were provided around the perimeter. A steel
shelter, 13 feet square by 10 feet high, was
provided near the center of the platform. It con-
tained removable metal wall panels on three sides
for equipment access to the structure from the
elevator and for field of view to the barge
sites at Charlie and Fox. The roof of the shelter
was tied into the cab floor frame for stability.
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R (Neg. No. W-V-235-1)
Figure No. 2-60. Tower Station 2250 Showing Platform Station 2251.

Platform No. 4 was located at the 75-foot
level; it was 20 feet square, and was covered
with steel grating with a removable handrail
around the perimeter.

Platform No. 5 was located at the 50-foot
level; it was 20 feet square, and was designed
to provide a 10-foot-square storage space for
lead shapes. A concrete shelter and a two-ton
jib crane was installed on this platform. It is
described under Station 2251.

Steel plate cable guides were welded to
the tower legs up to the 137%-foot level. Coaxial
cables packed in place with foam rubber and
banded to the column legs by stainless steel
straps were located within the guide plates. A
concrete elevator pit was located at the base
of the tower in the earth fill over Station 2200.
The hoist foundation for the elevator was also
located on the fill. ’

Power was provided from two 100-kw util-
ity engine generators inside Station 2200. A
75-kva, 208-440-v, step-up transformer was used
to provide power for the elevator. Control of
the elevator was by TVL System. Lighting was
installed for all platforms and the cab, and
floodlighting was installed at the tower base.



Common telephone outlets were provided
in the cab and at the base of the tower. Field
telephone and intercom outlets were installed at
each platform and connected to those in Station
2200. Coaxial cables from the tower were run in
conduits to the Optical Room of Station 2200 for
connection by the User.

STATION: 2251

SITE: Sugar

USER: UCRL
PURPOSE: Detector Station

PARTICIPATION: 11, 12, and 13
DESIGN PSI: 4.5 psi
CONSTRUCTION: 3-24-58/4-19-58

A concrete shelter was located on the 50-foot
level of the tower, Station 2250, and adjacent to
the metal shelter. The station was 6x9x5 feet
high. The side, end walls, and the floor slab
were one inch thick. The front wall was 20 inches
thick and contained an 8-inch pipe sleeve. There
was no concrete roof on the station, but the
interior was lined with lead 6 to 10 inches thick
and &-inch-thick sections of lead covered with
plywood formed the top of the structure.

A two-ton capacity jib crane located ad-
jacent to the concrete station was used to hoist
lead shapes into place. A canvas-covered, ply-
wood-framed weather shelter was provided over
Station 2251. A pair of adjustable saddle sup-
ports seated a User-furnished coillimator pipe
in line with the concrete shelter and aimed to-
ward the Tare barge site.

STATIONS: 2252.01 through .06
SITE: Sugar

USER: UCRL

PURPOSE: Detectors

PARTICIPATION: None
DESIGN PSI:
CONSTRUCTION: None

Stations 2252.01 and .04 were to be large,
steel-framed baffles at the 3714-foot foot level
of the tower, Station 2250. They were 14 feet
wide, 16 feet high, of steel angle frame with
canvas facing. Both baffles were to be fastened
using bracing angles to the 50-foot level.

Stations 2252.02, .03, .05 and .06 were to
be 16-foot-high by 15-foot-wide plywood-covered
wood baffles located about 60 feet above grade.
Each baffle was to utilize one side of two 25-foot
bays of a standard shot tower for support, in-
cluding ladders and cages. These panels were to
be guyed at the 25- and 50-foot levels. Two

0.5 psi
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6ly-foot-square spread footings and four 8x514-
foot-deep concrete anchor blocks were required
to support each structure.

Al of these stations were cancelled prior
to construction.

STATION: 2253

SITE: Sugar

1JSER: UCRL

PURPOSE: Cerenkov Detector

PARTICIPATION: 11, 12, and 13
DESIGN PSI: 4.5 psi
CONSTRUCTION: 4-7-58,/4-18-58

This station was located at the base of the
tower, Station 2250, in the earth-barricade over
Station 2200. An 8-inch concrete slab, 51%x71%
feet, supported a lead brick structure, 315x6x2
feet high. Two compartments were formed by
exterior walls of 2-inch lead, a front wall of 4
inches, an interior wall of 6 inches, and a roof
of 2-inch lead. Wood framing contained and sup-
ported the lead. A 6-inch-diameter steel pipe
16 feet long extended from the front wall and
was supported on adjustable steel frames on
concrete footings. Three feet of sandbags over
the structure provided additional shielding.

STATION: 2260

SITE: Tare

USER: UCRL
PURPOSE: Converter Tower
PARTICIPATION: 11, 12, and 13
DESIGN PSI: None

CONSTRUCTION: 4-7-58/4-26-58

A 1014 -foot-square wood frame supported
a User-furnished graphite plate. The plate was
4x515 feet located about the center of the frame
and supported by three 4x6-inch timbers. The
frame was mounted on a ball joint mechanism
for adjustment of the frame in all planes. The
assembly rested on a 2l4-foot-square wood
platform supported on a concrete slab for sta-
bility. After the frame was positioned, it was
braced to maintain alignment.

STATION: 2270

SITE: , Tare

USER: UCRL _
PURPOSE: Coax Splice Box

PARTICIPATION: 11, 12, and 13
DESIGN PSI: 600 psi
CONSTRUCTION: 2-6-58,/4-26-58
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Station 2270 was a concrete structure,
9x10x10 feet, with 3-foot walls and slabs. The
top of the structure was set flush with grade
and had provision for entry through a domed
steel hatch cover in the roof. Sandbags were
placed to a height of 3 feet above grade for ad-
ditional protection. The front wall contained a
4-inch pipe sleeve with special fittings to connect
a 4-inch vacuum hose for cables to the barge
site.

(Neg. No. W-V.212-4)

Figure No. 2-61. Station 2270 —
80% Complete.

STATION: 2300

SITE: Peter

USER: UCRL

PURPOSE: Scientific Photo Bunker

PARTICIPATION: All Bikini Events
DESIGN PSI: None
CONSTRUCTION: 11-15-58/4-26-58

REDWING Station 2300 was used for this
bunker station. In addition to the rehabilitation
of the station, a 12-foot-long concrete extension
of the third floor outside the 20-foot drop door
was provided for the width of the building. To
insure minimum deflection of the extension and
non-expendability, the extended level was de-
signed as the top of a concrete box with front
wall, side walls, and two interior cross walls
all supported on a mat foundation located on
top of an earth fill built up to the second-floor
level. The structure was integrally tied to the
existing re-inforcing steel of the building. A can-
vas-covered pipe frame sheltered the exterior
third-floor level. The pipe frame was designed
to be non-expendable. A 5-ton jib crane was
provided at one end of the new extension and
was mounted on the structure wall. New access
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ladders to this extension and the roof were pro-
vided. The existing 14-inch steel bracing beams,
which supported the top story for horizontal
loads, were protected from the sun to minimize
deflection of the building caused by temperature
change of the steel beams. This was accomplished
by installing plywood panels, painted gloss white,
over the length of each steel beam. A two-walled
timber and pile bulkhead were included at the
side of the building to protect a 60-kw generator
from possible wave damage from lagoon events.
The bulkhead was 22x30 feet constructed of
4-inch timbers braced 5 feet on centers. One
wall of the bulkhead terminated at the corner
of the generator room in the rear, and the other
wall terminated at the toe of the return on the
new earth-fill at the front.

Of two existing 35-kw generators originally
located in the station, one was installed as stand-
by power. The other unit was replaced by an out-
side 60-kw generator located in the bulkhead
area. The power and existing air-conditioning
were shut down by remote timing signal. Me-
chanical modifications were accomplished to
provide a more efficient drop-door snubber sys-
tem and to provide new salt water pumps for the
air-conditioning system.

STATIONS: 2410.01 through .03
SITE: Fox '

USER: UCRL

PURPOSE: Phonex Collimators
PARTICIPATION: 8, 9

DESIGN PSI: None

CONSTRUCTION: 3-9-58/4-18-58

Earth-barricaded timber structures 12x15x8
feet high comprised these stations. The walls
and roof were framed with heavy timbers to
support the retained earth. A rear entry tunnel
of timber construction provided access through
the fill. The tunnel was 4 feet wide, 8 feet high,
and was L-shaped for lengths of 8x24 feet. A
22-foot-long wood tunnel port provided a view
through the front of the fill from the center
of the structure. The interior of the tunnel was
20 inches square for a 12-foot length and 36
inches square for a 10-foot length. The flocr of
the rear access tunnel was a 6-inch slab thick-
ened at the edges. The floor of the main struc-
ture was 3 feet thick and contained two troughs
for access to vertical lift jacks. These User-
furnished jacks adjusted a User-furnished col-
limator block that was provided with lead brick
shielding on the sides and top. Two steel braces
were anchored in the floor slab and braced the
collimator against movement from overpressure.
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Figure No. 2-62.

STATIONS: 2420.01 through .02
SITE: Tare

USER: UCRL

PURPOSE: Phonex Collimators
PARTICIPATION: 11, 12, 13

DESIGN PSI: None

CONSTRUCTION: 3-9-58,5-17-58

A 13x15x2-foot concrete slab supportea a
User-furnished collimator block similar to Sta-
tions 2410.01-.03. Shielding of two opposite
sides of the block was accomplished by 2-foot-
thick concrete and scrap metal walls, 6 feet high
and 9 feet long. The two walls were braced
against overpressure by three removable steel
struts between the top of the walls. About one-
half the floor slab was thickened to 3 feet to
contain steel bracing members supporting the
collimator blocks against overpressure. Lead
brick shielding was provided on the top and
front wall of the collimator block. Access holes
in the slab were provided for the User-furnished
vertical lift jacks used for adjustment. The en-
tire structure was earth covered for protection
against early events. The fill was later removed
and replaced to provide a sand-bagged opening
in the fill for line of sight.

STATION: 2430

SITE: George

(Neg. No. W-913-3)
Station 2300.

USER: UCRL
PURPOSE: Phonex Collimators
PARTICIPATION: None
DESIGN PSI: None

CONSTRUCTION: 6-6-58,/6-6-58

This station consisted of a 6-foot-high earth
mound with a sand-bagged forward face. Three
1%-inch-diameter, 8-foot-long pipes were set
on existing grade in the fill so that one end was
clear of the front face.

STATIONS: 3231.01 through .06
SITE: How

USER: SC

PURPOSE: Rocket Launcher Pads
PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 3-1-58,4-10-58

A stabilized area 40 feet in diameter con-
tained a 6-foot-square concrete slab in the cen-
ter. A brass cap was provided on the slab, and
a survey monument was established 60 feet from
the slab.

With the relocation of the ABMA Program,
this facility was abandoned after completion of
construction.
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STATIONS: 3240.01 through .03
SITE: Nan, Peter, Uncle
USER: SC

PURPOSE.: Midot Stations
PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 2-21-58/4-10-58

Each of these stations consisted of a 450-
foot-square cleared area containing five 6-inch-
diameter steel pipe posts about 3 feet high. Four
antenna support posts were equally spaced along
the circumference of a 418-foot-diameter circle.
The fifth post was located in the center and was
the reference point for the other four posts.
Cable trenches were provided from each antenna
pole to the center pole.

With the relocation of the ABMA Program,
this facility was abandoned after completion of
construction.

STATION: 3241.01
SITE: Nan
USER: SC
PURPOSE: Telemetry
PARTICIPATION: None
DESIGN PSI: None

CONSTRUCTION: 4-8-58/4-9-58

This station was located on top of the fill
over Station 70, Nan, and utilized Room 18 of
that station. Two 5-foot-square concrete ped-
estals were installed about 6 feet high supported
on the Station 70 roof slab and rising through
the fill over the slab. A conerete pedestal, 1x414
feet tapered to 3x4-14 feet at the base, was in-
stalled between the other two pedestals. Tops
of pedestals contained adjustable mounting
plates which were grouted in place under User
supervision.

With the relocation of the ABMA Program,
this facility was abandoned after completion of

construction.

STATION: 3250

SITE: Mike

USER: SC

PURPOSE: Launching Site for Wind
Velocity Measuring
Rockets

PARTICIPATION: None

DESIGN PSI: None
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CONSTRUCTION: 3-17-58/4-10-58

The launching facility consisted of an 8x14-
foot concrete slab, an 8-man tent, and a sand-
bag revetment. The slab contained a survey
monument, and another monument was located
about 50 feet away on the high tide line. The
sand bag revetment was 6 feet high and was lo-
cated about 400 feet from the slab.

STATIONS: 3260.01 - .06
SITE: How

USER: SC

PURPOSE.: Launching Pads for

Instrument Rockets
PARTICIPATION: None
DESIGN PSI: None
CONSTRUCTION: 1-22-58,/4-10-58

The stabilized area, 70 feet in diameter,
contained a working area 36 feet in diameter.
Six concrete survey monuments were placed
within a fenced area 18x36 feet located at one
end of the outer stabilized area. An additional
monument was placed 25 feet from the opposite
side of the larger area.

Within the inner stabilized area was a 10-
foot-square, 6-inch-thick concrete slab, thickened
at one end to 3 feet in a 5-foot-square area. Two
additional slabs, 4x12x2 feet deep, were located
adjacent to the other slab. Each of the slabs
contained threaded inserts or anchor bolts to
tie down the launcher which rested on all three
slabs. Three tents were provided in the vicinity
for storage, assembly, and administrative space
for these stations.

With the relocation of the ABMA Program,
this facility was abandoned after completion of
construction.

STATIONS: 3261.01 and .02
SITE: How

USER: SC

PURPOSE: Launching Pads for

Instrument Rockets
PARTICIPATION: None -
DESIGN PSI: None
CONSTRUCTION: 1-27-58/4-10-58
Except for the size of the slabs, these sta
tions were similar to the 3260 series.. One wa
5 feet square and 2 feet deep; the other two

slabs were 3x10x2 feet deep. No tents were pro-
vided.



(Neg. No. W-V-234.2)

Figure No. 2-63. Rocket Launcher Station
3261.01 — How — 80% Complete.

With the relocation of the ABMA Program,
this facility was abandoned after completion of
construction.

STATION: 3262

SITE: George

USER: SC

PURPOSE: Photographic Building
PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 3-1-58/4-10-58

This wood structure, 12x17x8 feet high,
had a double pitched movable roof. Each
pitched roof section rolled down guide tracks
on rafters on each side of the ridge line. The
operation of the sliding roof sections was ac-
complished by the use of two explosive links
actuated by a remote signal. A hand winch was
provided on the building to raise the sections
again to the closed position. Hinged-down shut-
ters were provided on the two 17-foot walls just
under the eave. Nominal lighting and receptacles
were also included in the design.

The structure was originally designed to be
constructed on the existing concrete slab of
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REDWING Station 913. However, it was de-
termined in the field that the cost of repairing
and removing embedded items in the slab would
exceed the cost of a new slab and consequently
the building was relocated close by.

With the relocation of the ABMA Program,
this facility was abandoned after completion of
construction.

STATIONS: 3482.01 through .92
SITE: Off Yvonne

USER: SC

PURPOSE: Lagoon Floating

Fall-out Station
PARTICIPATION: 1 and 15
DESIGN PSI: None
CONSTRUCTION: 7-24-58/8-4-58

Located in the lagoon off Site Yvonne, this
series of stations was an array of User-furnished
floats. Two marker buoys were placed in the
array utilizing two of the Program 2.4 buoys
and anchor blocks. One marker buoy was near
Station 3482.75 and the other was near Station
3482.81.

STATION: 3401

SITE: Yvonne

USER: SC

PURPOSE: Balloon Release Station
PARTICIPATION: 1 and 15

DESIGN PSI: None

CONSTRUCTION: 7-21-58/7-24-58

A 20x50-foot stabilized area was covered
with a tarpaulin staked to the ground. A con-
crete beam 1-foot square, 50 feet long, flush
with the ground bisected this area. A 2x6-inch
timber was shot-pinned to the beam along the
center line.

STATIONS: 3402.01 and .02

SITE: Yvonne

USER: SC

PURPOSE: Photo Theodolite Stations
PARTICIPATION: 1 and 15

DESIGN PSI: None

CONSTRUCTION: 7-21-58/7-24-58

Station 3402.01 was a concrete slab, flush
with the ground, 5 feet square in plan and 6
inches thick along the edges. The center sec-
tion was 3 feet deep. A 4-inch steel pipe was
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imbedded 2% feet in the concrete with 424
feet projecting.
Station 3402.02 was a 4-inch pipe, 424

feet long projecting above the roof of Station
1520.

STATIONS: 3440.01 - .07

SITE: Utirik, Wotho, Kwajalein,
Rongelap, Fred, Nan,
Ujelang

USER: SC

PURPOSE: Microbarograph Station

PARTICIPATION: All Events,
Except 1 and 15

DESIGN PSI: None
CONSTRUCTION: Sta. 3440.01,
3-8-58/3-24-58;

Sta. .02, 3-7-58 /3-20-58
Sta. .03, 2-18-58.3-18-58;
Sta. .04, 3-7-58,3-26-58;
Sta. .05, 3-8-58./4-23-58;
Sta. .08, 4-7-58 /4-12-58;
Sta. .07, 3-22-58,3-25-58

No Home Office engineering or dJobsite
construction. See Chapter II, Section 1, Sur-
veying, for work done on these stations.

STATION: 3480.01
SITE: Off Yvonne
USER: SC
PURPOSE: Control Shack
PARTICIPATION: 1 and 15
DESIGN PSI: None

CONSTRUCTINN: 7-20-58,/8-2-58

A 10x10x7-foot wood shack was constructed
on the west end of a Navy-type YCV Barge
anchored off Site Yvonne. One 3x7-foot door,
two plywood shutters, and one work bench were
provided in the structure.

Power was supplied to lights and receptacles
in the shack from a 10-kw, 120/208-v, 3-phase
generator mounted on the barge deck. Two
floodlights were located on the corner of the
facility to provide deck illumination. Power was
furnished to Stations 3488.01 and .02 from this
station.

STATION: 3481

SITE: Yvonne
USER: SC
PURPOSE: Snatch Block
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PARTICIPATION: 1and 15
DESIGN PSI: None
CONSTRUCTION: 7-20-58,/7-26-58

This station was a concrete deadman, 3x3x3
feet, with two 34-inch lifting lugs and one
34-inch hairpin anchor.

STATIONS: 3483.01 through .42
SITE: Yvonne

USER: SC

PURPOSE: Monitoring Stations
PARTICIPATION: 1and 15

DESIGN PSI: None

CONSTRUCTION: 7-21-58/7-24-58

Each station was a 2x2-inch wood stake
54 inches long with 24 inches embedded below
grade.

STATIONS: 3484.01 through .08
SITE: Yvonne

USER: SC

PURPOSE: Sticky Pan

PARTICIPATION: 1 and 15
DESIGN PSI: None
CONSTRUCTION: 7-21-58/7-25-58

A 2-foot-square, 14-inch-thick plywood
panel supported at an an Elevation of +-8 by a 2-
inch-diameter, Schedule 40 pipe, was erected for
each station. The 2-inch pipe was grouted in a
6}/2f-inch-diameter by 18-inch-deep hole in the
reef.

STATIONS: 3485.01 through .14

SITE: Yvonne

USER: SC

PURPOSE: "Continuous Monitoring
‘ Stations

PARTICIPATION: 1and 15

DESIGN PSI: None

CONSTRUCTION: 7-20-58,7-31-58

Stations 3485.01 through .08 were eight
2x2-inch wood stakes 5 feet long with 2 fee
driven below grade. Stations 3485.09 througl
.14 were six 2x2-inch wood stakes 3 inches long
fastened to the deck of a YCV barge moored off
Site Yvonne by an angle iron bracket.



STATIONS: 3486.01 through .15
SITE: Yvonne

USER: SC

PURPOSE: Sticky Pan
PARTICIPATION: 1and 15

DESIGN PSI: None

CONSTRUCTION: 7-21-58/7-30-58

Each station was a 2x2-foot plywood panel
supported on a 2x2-inch wood stake 30 inches
above grade. The wood stake was set 24 inches
into the ground.

STATIONS: 3487.01 through .61
SITE: Yvonne

USER: SC

PURPOSE: Sticky Pan

PARTICIPATION: 1and 15
DESIGN PSI: None
CONSTRUCTION: 7-19-58,7-31-58

Stations 3487.01 through .16 were %-inch
steel pipes set 24 inches in the ground with 30
inches above grade. The remainder of the stations
were l4-inch standard pipes 30 inches long
welded to the deck of the four barges anchored
off Site Yvonne.

STATIONS: 3488.01 through .05
SITE: Yvonne

USER: SC

PURPOSE: Air Samplers
PARTICIPATION: 1and 15

DESIGN PSI: Nome-

CONSTRUCTION: 7-20-58/7-31-58

Each of these stations was a User-furnished
air sampler fastened to the deck of a barge
moored in the lagoon off Site Yvonne. Stations
3488.01 and .02 were located on YCV 9. Sta-
tions 3488.03, .04, and .05 were located on the
YCV barges 1415, 1416, and 1417 respectively.

Power for Stations 3488.01 and .02 was
supplied from the power panel in Station 3480.01.

STATION: 3489

SITE: Yvonne
USER: SC
PURPOSE: Sled Shelter

PARTICIPATION: 1 and 15
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DESIGN PSI: None
CONSTRUCTION: 7-20-58/8-2-58
This station consisted of a concrete deadman

3 feet on a side set with the top 1 inch above

grade; a ditch 4 feet deep by 8 feet long; and a
10-inch-diameter log 8 feet long on the crest of
a berm 115 feet above grade 10 feet forward at
the ditch.

STATION: 6001

SITE: How

USER: ABMA

PURPOSE: Rocket Firing Pad
and Tower

PARTICIPATION: None

DESIGN PSI: 8 psi

CONSTRUCTION: 10-21-57/4-9-58

An enclosed mobile tower. an auxiliary pad,
and a firing pad area comprised this station. The
tower was of bolted steel frame construction, 24
feet square and 90 feet high, covered with cor-
ugated galvanized steel roofing and siding. There
were six platform levels, each framed with steel
and covered with aluminum grating, designed
to allow the tower to be moved to enclose the
missile in a vertical position.

- ‘R\n
B e

] o S ihs & (AL TR
‘VT—JJ-—L—’— gz -

1

T e,
(Neg. No. W-877-1)

Figure No. 2-64. Power Plant for
Station 6001 — How.

A platform at the 4-foot level was utilized
for access to the ladder and elevator to the upper
level platform. The plan opening in this plat-
form was 15x17 feet, and the remaining portions
were covered with grating. An extension, 5x24
feet, was provided at this level, outside the
siding, on each of two opposite sides. The ex-
tensions were used to support concrete ballast
blocks which stabilized the tower.
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Figure No. 2-65.

Platforms at the 12-foot, 41-foot, 50-foot,
and 64-foot levels contained a 624-foot-diameter
opening in the center, and the portion of the deck
from the front edge of the platform to the open-
ing was designed as-a pair of hinged platform
sections which were counterweighted for manual
operation. Additional cutouts were made in the
grating around the opening at the 12-foot level
to allow clearance for the missile fins and pods.

A platform was provided at the 77-foot
level to seat the elevator-hoisting equipment.
Checkered plate flooring covered an area 8x24
feet. Louvers, 3x5 feet, were installed on four
sides of the tower at each of four levels. A pair
of swing doors, 7 feet high, provided a 14-foot-
wide opening on the bottom of the front face
of the tower. A 9-foot-wide rolling door hung
from mechanically operated trollies. The door
extended from the top of the swing doors to the
top of the tower and was supported laterally
?t tlge 12-foot, 41-foot, and 64-foot platform
evels.

A personnel elevator, 4 feet square, operated
to all levels. Interlocked safety gates were pro-
vided at each platform level as well as other
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Stations 6001 and 6002 — How.

standard safety featurs. An access ladder ex-
tended the full height of the tower on the inside.

The tower was supported on four 4-wheel
trucks equipped with hydraulic brakes. Move-
ment of the tower was effected by a simple
winch and cable system between the firing anc
auxiliary pads located 400 feet apart. The winct
was located just beyond the auxiliary pad but
was controlled from within the tower.

Power was supplied from three 150-kv
diesel generators located about 600 feet from th.
firing pad. The power connection was made
through a cord located on the tower and plugge?
into a receptacle on the firing pad. The elevato
however, was operated from a separate generatc.
to alleviate the high starting current required
to drive the elevator motor. Lights and recep-
tacles were provided at all the platform levels.

The firing pad was a 200-foot-square sta-
bilized area with the tower located in the center.
The foundation for the tower at the firing a
auxiliary pads consisted of 12-inch steel beari:
pile clusters with concrete caps 8x11x4 feet deep.
Provision was made to tie down the tower to
its foundation when it was subjected to hi



winds or overpressure. This was accomplished
through the use of bolts connecting the tower
wheel trucks to metal plates embedded in the
foundation.

Two pairs of rails were laid between the
firing and auxiliary pad for moving the tower.
The tracks were laid on wood ties and gravel
ballast. Two concrete revetments for trailers
were located about 125 feet from the firing pad
and about 90° apart. They were 14 feet high
with one 25 feet long and the other 30 feet long.
Each had 12-foot-long wing walls and about
5 feet of earth fill in front. Each of two small
concrete revetments were located in diagonally
opposite corners of the firing pad area about
120 feet from the pad centerline. They were 12
feet long, 614 feet high, with 10-foot-long wing
walls and were to be used to house fire protection
water nozzles. The nozzles were subsequently
relocated to the 25-foot-long trailer revetment
to furnish water to the center of the firing pad
in the event of a fire. Two salt water wells and
diesel-driven pumps provided the water.

Concrete cable trenches were located be-
tween the firing pad and 30-foot-long revetment,
between the two revetments, and from the first
trench to the diagonally opposite corner of the
pad. These trenches were 2 feet wide, 114 feet
deep, and were provided with steel cover plates.

Close to the firing pad a timber personnel
shelter, 24x26x8 feet high, was placed. The
shelter was skid-mounted and contained re-
ceptacles and lights circuited to a portable plug,
whdich connected to a power receptacle on the
pad.
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A skid-mounted portable wood shelter was
provided for use as weather protection during
a possible horizontal check-out of the missile. The
shelter was 16x35x17 feet high with open ends
and plywood roof and sides. The entire firing
pad area and the railway between it and the
auxiliary pad were illuminated by floodlights.
Receptacles were provided throughout the pad
area for trailers and miscellaneous equipment.

With the relocation of the ABMA Program,
this facility was dismantled and moved to the
new site at Johnston Island.

STATION: 6002

SITE: How

USER: ABMA
PURPOSE: Control Bunker
PARTICIPATION: None
DESIGN PSI: 1.5 psi

CONSTRUCTION: 10-18-57/4-10-58

An earth-covered, reinforced concrete struc-
ture, 43x53x10 feet high, had 12-inch walls, a
14-inch roof, and a 6-inch floor. The forward wall
was 14 inches thick. The walls were supported
on spread footings. There were four rooms with-
in the building, two instrument rooms, a stand-
by room, and an equipment room. There were
1x115-foot cable trenches with steel cover plates
along the interior perimeter of both instrument
rooms and along two walls in the stand-by room
and one wall in the equipment room. A concrete
cable duct extended out of the building through
the fill from the interior cable trenches. Cables

(Neg. No. W-V-175-1)

Figure No. 2-66. Station 6002 — How — 489 Complete.
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from the bunker extended from the trench to
the firing pad by means of wood, cross-stake
cable hangers.

The ceilings and upper half of the walls of
the building were soundproofed through the use
of acoustical tile nailed to furring strips. Entry
to the structure was through a steel blast door
and access to the top of the roof fill was accom-
plished by means of a wooden stair. A 3-foot-
wide by 1-foot-high double-plate glass window
on the forward wall afforded a sight of the firing
pad 400 feet away. by the use of a mirrored wood
periscope up through the fill.

The building was air-conditioned and de-
humidified. Salt water was provided by means
of two wells and electric driven pumps located
just outside the entry. The fresh water was
stored in a small tank in the equipment room.

Electrical receptacles were provided along
the cable trenches as well as on the walls, and
lighting of the rooms was accomplished with
fluorescent fixtures. The fire protection system at
the firing pad was operated by a control located
in the bunker adjacent to the window on the
front wall. Steel rack supports were provided for
25 instrument racks and were located adjacent
to the cable trenches in the building.

With the relocation of the ABMA Program,
this facility was cancelled.

STATIONS: 6003.01 through .03
SITE: How

USER: ABMA

PURPOSE: Beat-Beat Station
PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 1-27-58,/3-28-58

Each station utilized a cleared stabilized
area 100 feet square. At Station 6003.02 a gen-
erator shelter was provided which was 5 feet
square, 4 feet high constructed of steel frame
with removable plywood panels.

A 30-kva, 120/208-v transformer for Sta-
tion 6003.02 and a 3-kva transformer for .01 and
.03 stations, supplied from the three 150-kw
diesel generator plant on the island, was pro-
vided at each station as well as a trailer re-
ceptacle signal and telephone lines. User-fur-
nished coax cables were installed between the
.01 and .02 stations and between the .02 and .03
stations.

With the relocation of the ABMA Program,
this facility was cancelled.
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STATION: 6004

SITE: How

USER: ABMA
PURPOSE: Dovap Transmitter
PARTICIPATION: None

DESIGN PSI: None
CONSTRUCTION: 2-17-58,3-28-58

A cleared area 100 feet square was supplied
with signal and telephone lines. Power was sup-
plied from the three 150-kw diesel generator
plants on the island.

With the relocation of the ABMA Program,
this facility was cancelled.

STATIONS: 6005.01 through .03
SITE: How, Nan

USER: ABMA

PURPOSE: Dovap Receiver
PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 1-27-58/3-26-58

Each station consisted of a cleared and
stabilized area 100 feet square. Stations 6005.01
and .02 on Site How were provided with 9-kva
120/208-v transformers supplied with power
from the three 150-kw diesel generator plants.

Station 6005.03 on Site Nan was supplied
power from the main distribution line to a 9-kva
120,/208-v transformer. Signal and telephone
lines were also provided.

With the relocation of the ABMA Program,
this facility was cancelled.

STATIONS: 6006.01 - .02
SITE: How
USER: ABMA
PURPOSE: LOX Plant
PARTICIPATION: None
DESIGN PSI: None

CONSTRUCTION: 10-8-57/4-8-58

Both of these stations consisted of a 50x100-
foot cleared area to be utilized for siting a LOX
plant. Power was supplied from the three 150-kw
diesel generator plants through a 30-kva trans-
former. Fire protection was provided by use of
a pair of wells with diesel driven pumps which
supplied water to a hydrant.

With the relocation of the ABMA Program,
this facility was cancelled.



(Neg. No. W-877-3)

Well and Pumps for Station
6006 Fire Protection System — How.

Figure No. 2-67.

STATION: 8007

SITE: How

USER: ABMA
PURPOSE: Alcohol Storage
PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: 12-14-57/4-8-58

A 50x100-foot cleared area was used for
missile fuel storage. A 30-kva, 120/208-v trans-
former powered by three 150-kw diesel generator
plants furnished power for two trailer receptacles.
A wood frame with canvas cover weather shelter
was provided for drum storage. The fire pro-
tection system for Stations 6006.01 and .02 also
served for Station 6007.

With the relocation of the ABMA Program,
this facility was cancelled.

STATION: 7410

SITE: Nan

USER: AFOAT
PURPOSE: Seismic Project

PARTICIPATION: All Events, Except
1.2, 15, 16 and 25

DESIGN PSI: None
CONSTRUCTION: 2-24-58 4-19-58

) This station occupied Room 29 of the re-
inforced concrete structure utilized in previous
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operations as Timing Station 70. New construc-
tion consisted of adding a 6-pair signal cable
and terminal cabinet from Room 1 and one
telephone.

STATION: 7420

SITE: Bruce

USER: AFOAT
PURPOSE.: Electromagnetics

PARTICIPATION: All Events, Except 1, 2, 10,
15 through 17, 22 through
25, 27 and 37

DESIGN PSI: None
CONSTRUCTION: 3-22-58/4-19-58

An antenna used as a REDWING station
was rehabilitated. New construction included
three 25-kw diesel generators which supplied
power to four trailer outlets and an operational
tent. Signals and telephone were provided.

STATION: 7421

SITE: Elmer

USER: AFOAT

PURPOSE: Communications with

Johnston Island
PARTICIPATION: J-40, J-41
DESIGN PSI: None
CONSTRUCTION: 6-5-58/7-14-58

Four User-furnished antennas were pro-
vided with four 2-foot-cube concrete foundations.
The tower cables were attached to 1l-inch-
diameter by 5-foot-deep steel rods.

STATION: J-70
SITE: Johnston Island

USER: EG&G
PURPOSE: Timing Station
PARTICIPATION: J-40, J-41
DESIGN PSI: 1.5 psi
CONSTRUCTION: 6-5-58/6-12-58
OCCUPANCY: 6-24-58

Special requirements for Station J-70 con-
sisted of a signal terminal hox, a wood cope
tray 12 feet long, and 20-kva service at a junction
box. In addition, foundation and anchor blocks
were provided for each of two User-furnished
“crank-up” antenna towers located at the
westerly portion of the island. The foundations
were 3-foot concrete cubes, and each tower had
three 2-foot concrete cube guy anchor blocks.

This station was located in Station J-6002.
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STATIONS: J-172.01, .02 .03
SITE: Johnston Island,

Sand Island
USER: DOD/BRL
PURPOSE: Pressure Time

Measurement
PARTICIPATION: J-40, J-41
DESIGN PSI: None

CONSTRUCTION: 6-2-58 6-20-58

Station J-172.03 consisted of a User-fur-
nished ground gage on Johnston Island. Sta-
tions J-172.01, Johnston Island, and .02 on Sand
Island each consisted of a User-furnished pipe
tower 10 feet high which was embedded in a
concrete footing 6 feet deep.

STATION: J-260

SITE: Johnston Island

USER: DOD/NRL

PURPOSE: Telemetering Receiving
Station

PARTICIPATION: J-40, J-41

DESIGN PSI: 1.5 psi

CONSTRUCTION: 4-24-58/7-7-58

This station was located in the Station
J-6002 Equipment Room and in Room II. Spe-
cial requirements were 12-kva power service and
extension of the cable duct on the floor.

STATION: J-261

SITE: Johnston Island

USER: DOD/NRL

PURPOSE: Electronic and
Shop Trailers

PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 4-29-58/6-27-58

The trailer-loading dock at this station
was about 45x35 feet in plan, and T-shaped to
receive two trailers. The dock was constructed
of timber and provided with an access ramp 13
feet long on one end. Two 16x32-foot tents were
constructed, and power was supplied to the tents
and two trailer receptacles.

STATION: J-540

SITE: Sand Island (Johnston
Island)

USER: DOD/WADC,/NASWF
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PURPOSE: MSQ and M33 Radar
Installation

PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 5-8-58/5-15-58

This station consisted of User-furnished
trailers and generators located on a cleared and
level area, 150x60 feet, near the beach.

STATION: J-600.02

SITE: Sand Island (Johnson
Island)

USER: DOD/AFCRC

PURPOSE: Ionospheric Recorder and
Transmitter

PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 6-13-58/6-13-58

A User-furnished trailer and an antenna
array, placed along the diagonals of an area
60x50 feet comprised this station. A 35-foot
wood pole set 5 feet in concrete provided one
corner of the antenna wire support. A 6-foot-
high pole set 2 feet in concrete was located in
each of two corners while the trailer provided
the fourth corner. Antenna wire extended from
the top of the 35-foot pole to each of the other
three corners and from the trailer to the two
shorter poles.

STATION: J-611.01

SITE: Johston Island

USER: DOD/AFCRC

PURPOSE: Absorption of Cosmic
Noise Signals

PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 5-15-58/6-2-58

This station consisted of a User-furnish-
ed shelter and antenna. Scientific line power of
5-kw was provided to the site.

STATION: J-612

SITE: Johnston Island
USER: DOD/ESL
PURPOSE: Rocket Launcher
PARTICIPATION: J-40, J-41
DESIGN PSI: None

CONSTRUCTION: 5-12-58/5-29-58
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(Neg. No. W-899-1)

Figure No. 2-68. Rocket Launchers, Stations J-612 and J-910.

Station J-612 shared a 10-inch concrete
slab 28x125 feet with Station J-910. The slab
was utilized as a launching pad and contained
numerous projecting anchor bolts.

STATION: J-613

SITE: Johnston Island
USER: DOD/ESL
PURPOSE: Recording Station

PARTICIPATION: J-40, J-41
DESIGN PSI: None
CONSTRUCTION: 5-1-58/7-7-58

The concrete basement of Building T-249
with the superstructure previously removed was
used for this station. The basement was utilized
also for Stations J-3230.01, J-3241.01, and
J-3440.01. Tt was 21x72x10-feet-deep with the
concrete roof about flush with grade. Concrete
stairs located on one end and on ane side pro-
vided entry. The building was partitioned into
four new rooms. The end wall stairway led to
the equipment room, 21x24 feet. This room
division was provided by an insulated wood
stud partition across the 21-foot width. A 16-
ton-capacity compressor and a receiver were
located in this room.

Station J-613 was located in an area, 21x-
111 feet, adjacent to the equipment room. The
insulated wall of the equipment room and a ply-
wood-covered stud wall opposite enclosed the
area, and each wall contained 6-foot double
doors. A ceiling-hung unit provided the air-
conditioning. New lights and power receptacles
were also included.

(Neg. No. W-960-1)

Figure No. 2-69. Dehumidifiers and Air
Conditioners — Station J-613.
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STATION: J-660.03

SITE: Johnston Island
USER: DOD/ESL
PURPOSE: Radar Set
PARTICIPATION: J-40, J-41
DESIGN PSI: None

CONSTRUCTION: 5-9-58/7-7-58

This radar station occupied the waiting
room of the existing underground hospital,
Building P-405. The buildilng was a concrete
structure, 34x106 feet, with additional portions,
24x28 feet and 24x45 feet, at one end. Three
concrete tunnel ramp entries provided access.
The building had been previously partitioned
into several rooms and areas. The waiting room
was 14x16 feet and was modified for use as the
station. Power from the existing panel in the
room was carried to a new junction box. The
door openings were sealed, and the room was
air conditioned by a new 1200-cfm unit located
outside the building on the ground surrface. A
314 -foot-square concrete block was placed out-
side the building to support a User-furnished
antenna.

STATION: J-831

SITE: Johnston Island
USER: DOD/EG&G
PURPOSE: Zenith Tracking
PARTICIPATION: J-40, J-41
DESIGN PSI: None

CONSTRUCTION: 6-2-58/6-21-58

The 10-foot-square concrete slab at this
station had clear lines of sight to Stations 40
and 41. A 20x10-foot area behind the slab was
stabilized. Scientific line power was furnished
to the area.

STATION: J-910

SITE: Johnston Island
USER: DOD/CDC
PURPOSE: Rocket Station
PARTICIPATION: J-40

DESIGN PSI: None

CONSTRUCTION: 5-12-58/5-29-58

This station originally utilized the slab for
the Station 612 and is described under Station
612. However, prior to the TEAK event, this
station was relocated to the extreme southwest
end of the island.

STATIONS:
SITE:

J-930.01, .02, .03
Johnston Island
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USER: DOD/EG&G
PURPOSE: Photo Station
PARTICIPATION: J-40, J-41
DESIGN PSI: None

CONSTRUCTION: 6-1-58,6-5-58

Each station consisted of a 10-foot-§quare
stabilized area located on each of three sides of
the Station 6001 working point.

STATIONS: J-947.01 and .02
SITE: Johnston Island
USER: EG&G,/DOD
PURPOSE: Photo Station
PARTICIPATION: None

DESIGN PSI: None

CONSTRUCTION: None

These 8-foot-square support areas were de-
signed to support camera equipment. Station
J-947.01 was to be a concrete slab on the west
end of the island. Station J-947.02 was to be
an 8-foot-square steel plate placed on the pro-
posed barge, Midot Station 3240.03, but with
the cancellation of the barge station, both J-947
stations were subsequently cancelled.

STATION: J-1030

SITE: Johnston Island

USER: LASL

PURPOSE: Optic and Recording
Station

PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 5-8-58/7-7-58

This station utilized a new structure in
joint occupancy with Station J-1810. The build-
ing was 48x64 feet, varying in height from 8 to
12 feet. A 12-inch-thick concrete slab support-
ed the timber framed structure. The roof was
insulated with sheets, and the exterior walls were
covered with plywood on the outside. Station
J-1030 occupied an area 23x54 feet and was
divided into six rooms, all air-conditioned. The
two collimator rooms “A” and “B” were located
along the front of the building; Room “A” was
10x27 feet, Room “B” was 10x15 feet. Colli-
mator Room “A” was insulated with Celotex,
contained a double 6-foot door and 36 feet of
4x4-inch plywood cable duct. The front wall
contained 4-foot-square hinged-down plywooc
shutters. Two sliding panels, 8x10 feet and
8x15 feet, were located in the roof over the
room.
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(Neg. No. W.902-7)
Figure No. 2-70. Stations J-1030 and J-1810 — 75% Complete.

(Neg. No. W-915-12)
Figure No. 2-71, Equipment Shelter — Stations J-1030 and J-1810.
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The roof section in this area was placed
on a 2:1 slope with framing members extending
down to the ground to provide track support
for the sliding roof panels. These roof panels
were released by a mechanism utilizing wire
signals to a solenoid for each panel. Hand-
operated winches were fastened on the roof to
reposition the panels. The room was grounded
using copper screening on the walls, ceiling, and
floor. The floor screen was protected with ply-
wood cover.

Collimator Room *‘B” was separated from
Room “A” by an open stud partition which
had a double door. The wall was used to sup-
port the screen of Room “A.” Collimator Room
“B” was not screened, but it was insulated with
Celotex throughout. Hinged-down shutters on
the front wall and an 8x14-foot sliding roof panel
were included similar to that provided in Colli-
mator Room “A.”

The Spectrograph Room 12x17 feet, was
located directly behind Collimator Room “B.”
It was separated from Room “B” by a 2-foot-
high, 1-foot-thick concrete wall with 1%-foot-
high insulated plywood panels above and stud
wall above the panels. The wall was insulated
only on the Collimator Room side. The wall
opposite was not insulated. A door was provid-
ed in the wall containing the concrete.

Adjoining the Spectrograph Room and Colli-
mator Room “B” was the Photometric Room,
10x22 feet, with double-door access to the Spec-
trograph Room. This room was air-conditioned,
but no insulation was provided. The walls were
covered with plywood, and the roof rafters were
exposed. The room had a 6-foot double-door en-
try from the outside and a workbench, 22 feet
long.

Located behind Collimator Room “A” and
adjacent to the Spectrograph Room was Elec-
tronics Room “B,” 12x15 feet. The room was
grounded by use of aluminum sheet placed over
plywood for the floor and three walls and over
Celotex insulation for the ceiling. The fourth
wall utilized copper screen on open studs to
complete the ground system.

The Electronics Support Room was 10x12
feet and was also located behind Collimator
Room “A” but adjacent to Electronics Room
“B.” No insulation was provided on the walls,
but the ceiling utilized Celotex. Entry was pro-
vided from the outside of Collimator Room “A”
and Electronics Room “B.” The room was air-
conditioned with large units necessitated by the
heat load from electronics equipment; although
these units were located in the support room,
they exhausted into Electronics Room “B.”
Since the wall separating the two rooms was
screened on open studs, both rooms were cool-
ed. A small workbench was also provided in the
room.
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A User-furnished motor generator set was
located under a shed roof outside but adjacent
to the building, This unit, as well as two com-
pressors and two pumps for the air-conditioning
units, was placed outside to reduce vibration
to the building. The electrical power and light-
ing panels were located on exterior building wall
under the same shed roof as the eqipment.

A personnel shelter was provided outside
the building. The shelter was 5x6x7 feet high
and was constructed of re-inforced concrete.
About one-half of the building was below grade.
It contained only a bench and a light and
served as an emergency shelter for two people.

(Neg. No. W-957-1;

Figure No. 2-72. Sliding Hatch Mechanism —
Stations J-1030 and J-1810.

STATION: J-1711

SITE: Johnston Island

USER: LASL

PURPOSE: Generator Shed and
Trailer

PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 5-2-58,7-7-58

A User-furnished trailer and three antenn:
were all placed in line, and a User-furnishe
motor generator set was located in a shelter.
Two 100-kw, 3-phase generators supplied the
power. The motor generator shelter was 8x8:
feet high and of wood construction. The thr
trailer receptacles provided were located on the
exterior of the building. Instrument power in
the trailer was supplied from the motor generat
set which in turn was supplied power from t :
100-kw generators. User-furnished starter and
regulator were installed for the motor generator
set.



STATION: J-1810

SITE: Johnston Island
USER: NRL:LASL
PURPOSE: Recording Shelter
PARTICIPATION: J-40, J-41
DESIGN PSI: None

CONSTRUCTION: 5-8-58,7-7-58

This station utilized a new structure in
joint occupancy with Station J-1030. The build-
ing was 48x64 feet, varying in height from 8 to
12 feet. A 12-inch-thick concrete slab support-
ed the timber framed structure. The roof was
insulated with fiberboard sheets, and the exterior
walls were covered with plywood on the outside.
Station J-1810 occupied an area 25x64 feet and
one additional room. The room, Electronics
Room “A,” was 10x23 feet located adjacent to the
Photometric Room of Station J-1030. It con-
tained a double door at each end, one to the out-
side and one to the Camera Room. The framing
was exposed on two walls, but insulation board
was placed on the two exterior walls. The room
was air-conditioned.

The remainder of Station J-1810 was di-
vided into two 64-foot-long rooms. The room
adjacent to and behind Station J-1030 and
Electronics Room “A” was the Camera Room.
The walls and ceiling of the room were covered
with insulation board. The room behind was the
Tracker Room, and the wall separating the two
rooms was constructed of 12-inch thick concrete
to a height of 5 feet. The wall contained thirteen
14-inch steel pipe sleeves 4 feet 1% inches on
centers with flanges on one end. Three sleeves
had flanges on both ends. A stud wall above the
concrete was sloped 1:1 toward the Camera
Room. This was done to provide sight from
points within the Tracker Room through the
roof to Stations 40 and 41. A light-tight entry
from outside was provided in one end of the
Camera Room, and the Camera Room was made
light-tight.

The Tracker Room floor was 115 inches
lower than the remainder of the building. The
walls and ceiling consisted of exposed framing.
The roof included a series of removable panels
over 4x9-foot openings which were lined with
14-inch pipe sleeves of the concrete wall. Wood
shutters, 3x4 feet, were placed in the rear wall
of the Tracker Room to provide sight alignment
from the mirrors in the Tracker Room to Station
J-1812 light array on Sand Island. A track
assembly was provided on the floor of the room
to support User-furnished mirrors. The track
was constructed of steel angles the length of the
room. Entry to the Tracker Room was provided
at each end from the outside. This was the only
room of the building that was not air-condi-
tioned.
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STATION: J-1811

SITE: Johnston Island

USER: NRL,LASL

PURPOSE: Thermal Radiation
Measuring

PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 5-11-58,5-30-58

This 6-inch-thick concrete slab was 20 feet
square. User-furnished shelters and motor gen-
erator sets were located on the slab.

STATION: J-1812

SITE: Sand Island (Johnston
Island

USER: NRL,LASL

PURPOSE: Aiming Light

PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 4-14-58,7-7-58

A 13-light array was placed 15 feet above
grade. It was utilized to provide a light source
for aligning the mirrors in Station 1810. The
array was mounted on three guyed wood poles.
Power was supplied from a 10-kw generator
placed at the station.

STATION: J-3230.01

SITE: Johnston Island
USER: SC

PURPOSE: Recording Station
PARTICIPATION: J-40, J-41
DESIGN PSI: None

CONSTRUCTION: 5-1-58/7-7-58

Occupying a portion of existing Building
T-249, this station was located within the same
area as Stations 3241.01 and 3440.01. The space
was adjacent to that occupied by Station 613
and was 21x25 feet. Work benches were provided
along the walls for a length of 46 feet. Power
receptacles were located over the benches 2 feet
on centers. The room was air-conditioned by a
ceiling-hung unit which also fed air through a
duct passing Station 613 and into the equipment
room on the other end of the building. The end
room adjacent to the 21x25-foot room was 21x11
feet in size and was used to house instrument
racks. Existing wood studs in the area were re-
moved, and three power receptacles were added,
as well as lights in this and other rooms of the
building.
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STATIONS: J-3231.01 through .08
SITE: Johnston Island
USER: sC

PURPOSE: Rocket Launcher Pads
PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 5-3-58,6-20-58

Each of these stabilized launching areas
were 20 feet in diameter. In the center of each
area a 6-foot-square concrete pad was placed
with a survey monument. An additional survey
monument was placed 60 feet in front of the pad.
No power was supplied to these pads but a
screened shelter was provided on the west end
of the island where Stations J-3231.01 and .02
were located apart from the other launcher pads.

The screened room was 15x20x8-foot-high
with a trussed rafter roof that was sheathed.
Copper screen was fastened to the lower chords,
and the walls were exposed studs covered on the
inside with copper screening. The structure was
skid-mounted with no floor and was grounded to
rods at two corners.

STATIONS: J-3240.01 through .03

SITE: Sand Island (Johnston
Island)

USER: SC

PURPOSE: Midot Station

PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 5-26-58,7-7-58

Stations J-3240.01 on Johnston Island and
.02 on Sand Island each consisted of a cleared
level area 450 feet square with antenna support
poles. Each station had nine 8-inch-diameter
steel poles about 2 feet high. Four poles were
located 90° apart, 209 feet from the center, four
poles were located on the same lines but 139 feet
from the center, and one pole was located at
the center. User-furnished cable was placed from
each pole to the center, and a protective barrier
fence was provided along the cable runs for Sta-
tion J-3240.02 only.

Station J-3240.03 was designed to be placed
in the reef area east of Johnston Island with a
similar installation. However, since the area was
presumed to be in shallow water, the poles were
higher and the User-furnished instrument trailer
was to be placed on a sunken barge to be located
near the center of the antenna area. Field investi-
gation of the reef area indicated the construction
was not feasible, since only isolated coral heads
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Midot Station J-3240.01.

Figure No. 2-73.

existed, none large enough to suitably site the
facility. Consequently, Station 3240.03 was

cancelled.

STATION: J-3241.01
SITE: Johnston Island
USER: SC

PURPOSE: Telemetry
PARTICIPATION: J-40, J-41
DESIGN PSI: None

CONSTRUCTION: 4-14-58/7-7-58

This station occupied the same space as
Stations J-3230.01 and J-3440.01 in Building
T-249. Details of the modification are discusse
under Station J-3230.01. In addition, two 534
foot-square by 15-inch-thick pads were placea
on the roof over the station room below. These
pads contained adjustable antenna support base

STATIONS: J-3260.01 through .06
SITE: Johnston Island
USER: SC

PURPOSE: Launching Pad for

Instrument Rockets
PARTICIPATION: J-40, J-41
DESIGN PSI: None
CONSTRUCTION: 5-19-58/6-9-58

Each of these 70-foot-diameter stabilized
areas contained a working area 36 feet in dia-
meter. Six concrete survey monuments w g
placed within a fenced area, 18x36 feet, loca 1
at one end of the outer stabilized area. An ada-
tional monument was placed 25 feet out from
the opposite side of the larger area.



Within the inner stabilized area was
a 10-foot-square, 6-inch-thick concrete slab,
thickened at one end to 3 feet for the 5-foot-
square area. Two additional slabs, 4x12x2 feet
deep, were located adjacent to the other slab.
Each of the slabs contained threaded inserts or
anchor bolts to tie down the launcher that rested
on all three slabs.

STATIONS: J-3261.01 and .02
SITE: Johnston Island
USER: SC

PURPOSE: Launching Pad for

Instrument Rockets
PARTICIPATION: J-40, J-41
DESIGN PSI: None
CONSTRUCTION: 5-19-58,6-4-58

Except for the size of the slabs, these sta-
tions were similar to the J-3260 series. One slab
was 5 feet square and 2 feet deep; the other two
were 3x10x2 feet deep.

STATION: J-3262

SITE: Johnston Island
USER: SC

PURPOSE: Photographic Building
PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 4-21-58/7-7-58

A wood structure, 12x17x8 feet, with attach-
ed storage room, 10x12x8 feet, was required for
this station. The pitched roof of the main portion
of the building was removable in two sections,
each section sliding down tracks from either side
of the roof ridge. The operation of the sliding
roof sections was accomplished by the use of
two explosive links actuated by a single remote
signal. A hand-winch was provided on the build-
ing to raise the sections again to the closed
position. Hinged-down shutters were provided
on the two 17-foot walls just under the eave.
Nominal lighting and receptacles were also in-
cluded in the design.

STATION: J-3440.01

SITE: Johnston Island

USER: SC

PURPOSE: Microbaragraph Recording
Station

PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 5-1-58/7-7-58

CHAPTER Ii, SECTION 3

This station occupied the same space as
Stations J-3220.01 and J-3241.01 in Building
T-249. Details of the modification are discussed
under Station J-3230.01.

STATION: J-6001

SITE: Johnston Island

USER: ABMA

PURPOSE: Missile Firing Pad and
Tower

PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 4-14-58/7-7-58

This station consisted of a mobile tower,
an auxiliary pad, and a firing pad. The tower
had been previously erected on Site How, but
was dismantled and relocated with modifications.
It was of bolted steel frame construction 24 feet
square and 84 feet high, The existing roof struc-
ture, roofing and siding, wall louvers, girts,
sliding and swing doors were not re-installed.
There were six platforms, each framed with steel
and covered with aluminum grating on which
plywood was placed to close the grating spaces.
The platforms had been designed to allow the
tower to be moved so as to encompasss the
missile in a vertical position.

The platform at the 4-foot level was utilized
as access to the other platforms and the elevator.
The plan opening in this platform was 15x17
feet, and the remaining portions were covered
with grating. An extension, 5x24 feet, was pro-
vided at this level outside the main tower fram-
ing on each of two opposite sides. The extensions
were used to support concrete ballast blocks
which stabilized the tower.

The platforms at the 12-foot, 41-foot, 50-
foot, and 64-foot levels contained a 624-foot-
diameter opening in the center, and the portion
of the deck from the front edge of the platform
to the opening was designed as a pair of hinged
platform sections which were counterweighted
for manual operation. The existing 624-foot-
diameter opening in the 12-foot level platform
was increased to 9 feet because a new orientation
of the missile fins necessitated additional clear-
ance cut-out. The plywood on top of the grating
at this level was field cut to fit the contour of
the missile and fins. A platform was provided
at the 77-foot level to seat the elevator hoisting
equipment. Checkered floor plate covered an area
8x24 feet. Because the siding was not re-installed,
all platform levels were provided with pipe posts
and cable handrails.

A personnel elevator, 4 feet square, operated
to all levels, Interlocked safety gates were pro-
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vided at each platform level, as well as other
standard safety features. An access ladder ex-
tended the full height of the tower on the inside
of the framing.

The tower was supported on four 4-wheel
trucks equipped with hydraulic brakes. Move-
ment of the tower was effected by a simple
towing winch and cable system between the
firing and auxiliary pads located 150 feet apart.
The winch was located just beyond the auxiliary
pad but was controlled from within the tower.

Power was supplied from a generator plant
located near the site. The power connections
to the tower was made through a cord located
on the tower and plugged into a receptacle on
the firing pad. Lights and receptacles were pro-
vided at all platform levels.

The foundation for the tower at the firing
and auxiliary pads consisted of a concrete mat
36 feet square and 21 feet thick. Provision was
made to tie down the tower to its foundation
when it was subjected to high winds. This was
accomplished through the use of bolts connect-
ing the tower wheel trucks to metal plates em-
bedded in the foundation. Approximately one-
half the number of connector bolts proposed for
use at Site How was used because the removal
of the tower siding reduced the uplift. Each pair
of tower rails between the two foundations was
set on concrete 8 feet wide and 11} feet thick.
The tracks were placed on 8x8 timber seats
spaced 8 feet on centers, then concreted in place.
Two sandbag revetments for trailers were located
about 100 feet from the firing pad and about
40° apart. They were 13 feet high, with one 20
feet long and the other 30 feet long. Each had
12-foot-long wing walls. Each of two small con-
crete revetments were located 80 feet from the
firing pad and 50° apart on the windward side
of the pad. They were 12 feet long, 61 feet
high, with 10-foot-long wing walls and were used
to house fire protection water nozzles.

The fire protection system for this station
was supplied with sea water from two vertical
turbine diesel engine-driven fire pumps mounted
on an intake structure located at the edge of
the lagoon with intake lines extending into the
lagoon. Each of these pumps had a capacity of
1000 gpm at a discharge pressure of 100 psi
which gave a total fire-fighting capacity of 2000
gpm with both pumps operating. The pumps
were manually started and operated continuously
while fire protection was required, maintaining
a constant pressure in the fire lines. Ample diesel
fuel storage and supply for the engines were pro-
vided. The discharge from the pumps was run
through a surface-installed fire line terminating
at the two concrete fire protection revetments.
Two fixed monitor type fire nozzles were mount-
ed on each revetment to direct the water stream
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(Neg. No. W-958-12)

Figure No. 2-74. Fire Protection Revetment
at Station J-6001.

directly on the firing pad at the base of the
missile.

Water was supplied to these nozzles by re-
mote control with the operating switch located
in the Bunker, Station J-6002. This switch ener-
gized an electric solenoid air pilot which supplied
air to pneumatic valve operators. Air for the
valve operators was supplied by an automatic
air compressor installed behind one of the con-
crete revetments.

Additional fire protection was provided by
a fire hydrant installed in the area with an ad
jacent hose house containing required hose
nozzles, and other necessary fire fighting equip-
ment.

Cable ditches were provided between th
trailer revetments, between the firing pad ana
the 30-foot trailer revetment, and to Station
J-6002. Pipe sleeves were placed in the concret
track support where the ditches crossed th
tracks. A concrete pull box was provided to the
end of the cable ditch at the edge of the firing
pad tower foundation. Three 12-inch-diamete
pipes extended from this pull box to three quac
rants of the foundation. An 8-inch pipe conduit
was placed from the 20-foot trailer revetment
to one of the 12-inch pipes at the tower found:
tion.

A skid-mounted timber personnel shelter,
12 feet square and 7 feet high, was placed close
to the firing pad. It contained receptacles an
lights circuited to a portable plug which connec
ed to a power receptacle on the pad.

The entire firing pad area was illuminate
by floodlights, as well as the railway between
and the auxiliary pad. Receptacles were providea
throughout the pad area for trailers and miscel-
laneous equipment.
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(Neg. No. W-903-3)
Figure No. 2-75. Tower Tie-down Detail — Station J-6001.

(Neg. No. W-915-11)
Figure 2-76. Transfer Cable Arrangement — Station J-6001.
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STATION: J-6002

SITE: Johnston Island
USER: ABMA
PURPOSE: Control Bunker
PARTICIPATION: J-40, J-41
DESIGN PSI: 1.5 psi

CONSTRUCTION: 4-21-58/7-7-58

An earth-covered, re-inforced concrete bunk-
er structure, this station was 43x53x10-feet high
and had 12-inch thick walls, a 14-inch roof, and
a 6-inch floor slab. The forward wall was 14
inches thick. The walls were supported on spread
footings. There were four rooms within the build-
ing: two instrument rooms, a stand-by room
containing Station J-70, and an equipment room
containing Station J-260 and a latrine. There
were cable ducts on the floor along three walls
of each instrument room, along two walls of the
stand-by room, and one wall of the equipment
room. The ducts were formed by placing incre-
ments of 31%-inch-high angles on the floor to
contain cables and to support continuous ply-
wood covers. A concrete cable duct extended
out of the building through the fill from the in-
terior cable ducts. Cables from the bunker ex-
tended from the duct to the firing pad and were
laid in an earth ditch.

L

The ceilings and upper half of the walls
of the building were soundproofed through the
use of acoustical tile nailed to wood strips em
bedded in the walls and ceilings. Entry to th
structure was through a steel blast-resistan.
door existing in stock at Jobsite. The design of
the concrete at the door was modified to allov
utilization of this door to expedite constructior
and door fabrication time. Access to the top o.
the roof fill was accomplished by means of a
wooden stair. A 3-foot-wide by 1-foot-higl
double-plate glass window on the forward wal
provided sight to the firing pad. The earth-cove.
in front of the wall was sloped out of the line of
sight.

The building was air-conditioned and de
humidified. Salt and fresh water required for the
system was obtained from the existing water
distribution system nearby and was piped int
the structure.

Electrical receptacles were provided along
the cable ducts as well as on the walls. Lightin;
of the rooms was accomplished with fluorescen
fixtures. The fire protection system at the firing
pad was operated by a remote control located
in the bunker adjacent to the window at th
front wall. Steel rack supports were provided fo
25 instrument racks and were located adjacen.
to the cable ducts in the building.

(Neg. No. W-978-3-J)

Figure No. 2-77 Station J-6002 — 55% Complete.
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(Neg. No. W-900-8)

Figure No. 2-78. Equipment Room — J-6002.

STATIONS: J-6003.01 through .04 DESIGN PSI: None

SITE: Johnston Island CONSTRUCTION: 5-15-58,/6-2-58

USER: ABMA This station consisted of a User-furnished
PURPOSE: Beat-Bedt Station trailer. Signal and telephone cables were placed

to the station as well as power from a trailer

PARTICIPATION: J-40, J-41 receptacle fed from a 60-kw geélerator which also
d Stati J-6007.01 .02.

DESIGN PSI: None served Stations an

CONSTRUCTION: 4-15-58/6-5-58

. . STATIONS: J-6006.01 and .02
Stations J-6003.01, .02, and .03 each utilized
a generator shelter 5 feet square, 4 feet high SITE: ~ Johnston Island
constructed of steel frame with removable ply- USER: ABMA
wood panels. A survey monument was provided )
at each end of the four stations, but Station PURPOSE: LOX plant
J-6003.04 was not used. PARTICIPATION: J-40, J-41
STATION: J-6004 DESIGN PSI: None
SITE: ABMA CONSTRUCTION: 4-15-58/7-7-58
USER: Johnston Island Station J-6006.02 consisted only ofha parking
. . area for two User-furnished trailers. The trailers
PURPOSE: DOVAP Transmitter were to be utilized as stand-by units for two
PARTICIPATION: J-40, J-41 trailers of Station J-6006.01.
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Station J-6006.01 consisted of parking for
seven trailers used in the production and storage
of liquid oxygen. The area was lighted by four
floodlight arrays. Power was provided for two
trailers by distribution from the 150-kw genera-
tor power plant.

(Neg. No. W-955-11)

Figure No. 2-79. Fog Nozzles at
Station J-6006.

The fire protection system for Station
J-6006.01 was supplied with sea water from two
vertical, turbine diesel engine-driven fire pumps
mounted on a structure built out from the main
Cargo Pier with the pumps taking suction direct-
ly from the lagoon. Each pump had a capacity
of 1000 gpm at a discharge pressure of 100 psi,
which gave a total fire-fighting capacity of 2000
gpm with both of the pumps operating. The
pumps were manually started and operated con-
tinuously while fire protection was required,
maintaining a constant pressure in the fire lines.
Ample diesel fuel storage and supply for the
engines were provided: The discharge from the
pumps was run through a steel surface installed
fire line to the LOX Plant area to supply four
overhead-mounted fog nozzles arranged for com-
plete coverage of the LOX generating and storage
trailers.

Water to the four fog nozzles was remotely
controlled by a switch which energized an electric
solenoid air pilot which supplied air to pneumatic
valve operators. Air for these operators was sup-
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plied from an automatic air compressor installec
at a safe distance from the LOX plant.

Additional fire protection was provided by
a fire hydrant installed adjacent to the LOX
Plant area with an adjacent hose house contain-
ing required hose, nozzles, and other necessary
fire-fighting equipment.

STATIONS: J-6007.01 and .02
SITE: Johnston Island

USER: ABMA

PURPOSE: Alcohol and Fuel Storage
PARTICIPATION: J-40, J-41

DESIGN PSI: None

CONSTRUCTION: 4-16-58/6-26-58

Station J-6007.01 was a canvas-covered
wood-frame shelter for the storage of six 55-
gallon drums, and power for the mixing of alco-
hol. The power was fed from the 60-kw generato:
whichusupplied Stations J-6007.02 and J-600:
as well.

Station J-6007.02 consisted of a canvas
covered, wood-framed shelter for 146 fuel drums
A shelter was provided also over the User-fur-
nished trailer on the site.

STATION: J-7410

SITE: Johnston Island
USER: AFOAT
PURPOSE: Seismic Project
PARTICIPATION: J-40, J-41
DESIGN PSI: None

CONSTRUCTION: 5-5-58,7-7-58

Located in existing Building P-233, thi
station was an underground concrete structur
about 20x90x7 feet. Four 12-foot-long work-
benches were provided in the portion of the
building occupied by the Station. A wood-stuc
partition was located across the building widtl
allocating 45 feet to Station J-7410. The area
was air-conditioned by a unit placed on top of
the fill with inside ductwork throughout th
length of the structure. New lighting was in
cluded for the entire building.
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Station 44 Layout — Eniwetok Ocean.
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Scientific Plot Plan — Gene — Helen — Irene.
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Figure No. 2-86. Scientific Plot Plan — Kate.
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Figure No. 2-87. Scientific Plot Plan — Lucy.
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Figure No. 2-89. Scientific Plot Plan — Olive — Pearl.
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FIG Events — Yvonne — (On-shore) Sheet 2 of 4.

Page 173 -174



CHAPTER It. SECTION 3

%

¥,
%

HIGH T1DE LINE ==

sTA 21001

STA 24104

STA 24103
— I —WP STA 1617

STA 241 05-

SAND BAG WALL
~5TA B710l

STA B7102 X ?E’ILVWOOD MARKE" L \”‘NEU‘RQN DETECTOR CABLE o
“'N D ORANGE- ~3/8" WIRE ROPE . USER FURNISHED |

CLEAR 20 FT WIDE AREA FOR CABLE

T |

— APPROX COAX CABLE BERM C L P

STA 29105 - - - - | e STA 29107 ‘
STA 87002 . q 1
e - —= b
STA 21012 ew p Sia TGS  MELICOPTER PAD STA 2-;113;
e . ALPHA BLDG STABILIZED AREA ) \
e 5§ P R e - ]
e R o " ~ ROAD !
o @ w P STA L e

1320

8 o
| ‘ 16 FT X 32 FT TENT . |

“ =14 FT X 14 FT. TENT

\“—HIGH TIDE LINE

T e et
; ~ &
7 g X

Figure No. 2-94-B. Scientific Station Locations for the QUINCE and
FIG Events — Yvonne — (On-shore) Sheet 3 of 4.

Page 175-1768

o]

LEGEND

AERIAL SURVEY MARKERS
MEASUREMENT STATIORS
TOTAL GAMMA DOSE STATION
UNDERGROUND STEEL SHELTERS
STEEL TRANSPORTAINERS
THERMAL DETECTORS

W p. OF OTHER STATIONS

BAFFLES

P - . . -

. - -— .

. - . -
. 1

M1

|

Ty

.

N

Ik

TR



CHAPTER 11, SECTION 3

SRS A A

HIGH TIDE LINE

AR A S AR §

"

/ ~. /
—STA 213105/ —STA 24109 ~/ /
N 7 \\ / \
0 T / \ [
'SER FURN  3/8" WIRE ROPE. / \ o
JSE WIRE ROPE CLIPS TO FORM / \ /
LOOP AT END OF EACH WIRE ~——STA 24107 | ~~sTA. 24108 L STA 1616— /
ROPE AS SHOWN —; . | | V4 // | /« /
| |
- o \ \ Ve | / / v T - - -
AN . \ PPy Lo 7T FIR
’ TWO D8 CATERPILLARS | ( o 7 I8 / - ‘e .
o7 ONE AS SPARE | // / .
/ . N
N a
£ capie for N i // /E
NEUTRON 4 ~ g 2
DETECTOR \ / / 5
\ 7/ Y, 3
S
A

TorTTI T Oy AR

o TOTAL GAMMA DOSE STATIONS
© MEASUREMENT STATIONS
® w P OF OTHER STATIONS

STA. 29120 /fSTA 297

/
/
/

/ ’ /

AN
I A
i 16 x 32" AR -
. _DISPATCH TENT /
! AN

L Srvonns TR G S (SR

X\\ \\
A N
N /
\%‘ - 7 g 'PB \\\
/ \< ey AP \k/ - o N S S . - -
. N . = X - -
A G plo N >/ ~N . J ‘k

Figure No. 2-94-C. Scientific Station Locations for the QUINCE and
FIG Events — Yvonne — (On-shore) Sheet 4 of 4.

Page 177-178



i

CHAPT!I ", SEC‘I‘\DN 3

S O

S S
¥ 3
3 2
IS <
hod
‘Q) - M T

O

o
URtAH
NAVY

Plan — Uriah.

2-85. Scientific Plot

Figure No.
page 179 180



[ CHAPTER il, SECTION 3 L B - H 1R

N 76,500
N 76,000
N 75,50C
N 74,500
N 74,000

E
»
3
|3

; 0 C E oA N 4 o

]
=
-
=1
>

A BRUCE

- 141,000 I -
—HIGH TIDE LINE
/ |
GENERATORS — |
L L2 am ool L S BN
I | \ | T T TTY AR
i FUEL TANK -— " [ N
|
\
ANTENNA - i IVY STA 804 ok
% PLATFORM < Y
o \ 2 > ~N
\ - AN
\ \ L
TRIRS & TENT— .
) N HELICOPTER
#4.40,500 W PAD EEN | ) e e e e - Y‘ . ]
© sTA 1710 L — i N S PO

REDWING \

\
STA. 1630 °, | :
ANTENNA A\ /0

PLATFORM ~

- — LATRINE
.
R R A ST L R o I
/ _— ke — 4 e e s
)
/ N
LSTA 17425 Nl GEN & GEN. FUEL
35'HIGH POLE STOR. TANK L A G 0 O N
% 40,000 o B _
(=4 o o o (=3 8
a s a 8 8 g
w R N 2 3 b I
z z z z z z P - - \
N Aa . s l... t
o
Figure No. 2-96. Scientific Plot Plan — Bruce,
Page 181-182
- - - - v - '



‘ CHAPTER I1, SECTION 3

4

r HELICOPTER PAD .

L0 smaoTH STABILIZED
I , ROADWAY—.
@

- 14 0
‘ -
i 0
I
{TENTS DO.D. 1D 54011/
(f FROJ 68 7 REQD

~TRAILERS - DO D 5401
LPROJ 68 3 REQ'D

|

Lo H A |
m P - \
N /
COCONUT GROVE & UNDERBRUSH \\\ -~ “
W CLEARED AREA

e

~ —

T BLDG 149 & VICINITY ' f
| TO BE OCCUPIED BY PROJ 6 8 \\ ///

M R I NN | - IO
/| AR :
/

| /

/

T BASEBALL BACKSTOF ANY i y/
/L/»ANTENNA ye) W\

° 7 2102 RECEIVER STA

LAGOON

>

[‘A & FREIGHT DOCK]

-

Figure No. 2-97. Scientific Plot Plan — David.

Page 183- 184

——
-

1

r

E Hla

I 1k



L3
|
L. o

WY

| § V.|

oA R

o

CHAPTER I, SECTION 3

N 33,000
- - o N 32,000
N
L A G O O N
\ STA. 940
"""" - — =N Af\ N 31,000
\/ ] ‘\—/\
HIGH TIDE LINE STA. 940-A GLENN
o C/E A N \
N 30,000
i
|
3 3 8 S =4 o o
o o [=3 [=] o =3 <3
o S S S = S o
) ~ ) o o - )
~ ~N N ~ © = b
w w w w w w w

Figure No. 2-98. Scientific Plot Plan — Glenn.

Page 185-186




00

SLCy -
LANDING

E 67,000

CHAPTER |l, SECTION 3

E 68,000

Figure No. 2-99. Scientific Plot Plan — Henry — Irwin.

Page 187-188

E 69,000

—— e ——— e

O

E 70,000

N

N 33,000

i LCM. - LCU

I
|
|

STA. 131.03

LANDING

7

N 32,000 |

E 71,000

STA. 12102 ——
S

— SERVICE ROAD

STA. 160.01

/
/
/

N

E 72,000

E 73,000

j‘STA 163.03

—LOS sTA
945 TO 121.02 -

—STA. 945

~PROJ. 3.8
LOOKOUT
MT. LAB.

HIGH TIDE LINE

HELICOP




CHAPTER 1lI, SECTION 3

STA. 131.04 LCM - t.CU. '

/ LANDING

141,000

40,000 |

HIGH TIDE LINE

LCM™M -LCU ~
LANDING

39,000 L e [
= J( (I '
3! 3| g
51 2[ el i
. M | J
0
N 38,000
C 2 S8
&
4
N
. N 37,000

HIGH TIDE LINE

|
1/—srA 131.01

Jmfs

Figure No. 2-100. Scientific Plot Plan — James — Keith.

E 60,000

Page 189 - 190

E 61,000

E 62,000

E 63,000

[ v — 1 L oy
- - ~r T i i -
v v L4 L4 v r" I
. ' 8 1
b4 - R4 r r r r
' '
. . - = . .

3

i

P

-

M

| St

¥



el

8]

Figure No. 2-101.

HIGH TIDE UINE

CHAPTER li, SECTION 3

B N 72,000
N
ALUM. BLDG —=
A
[
IVY STA. 52—~
s
vy
STA. 531.06—4 ]
N 71,500

00S'IE 3

Scientific Plot Plan — Leroy.

000°Z¢ 3

Page 191-192

—~—

A B -

W o v -
s e N
e



? 180,000

2150 STATIONS

(=]

o

[~}

<

©

_i\r,,.#

I
I
i

NAMU

./ (CHARLIE]

CHAPTER 11, SECTION 3

-

BOKORORYURU
(BRAVO)
OKOAETOKUTOKUY %
— /Ei_ﬁ: —— _ S —
OURUKAEN /|

(ZEBRA)

E 100,000

UORIKKU

(EASY)
jUROCHl"\ //

(DOG) %y

R
rE’A‘F‘B‘m

4

33'.03/4°
TYPICAL

1
- !
e ™~ - - WP STA 1)
ARRHK AN / By a|g
—e e 4 o=
I (YOKE) ) W.P. STA'S. BiE
CHIEERETE . N2 [13 2
CHIEERETE é - ] §7.00-09 E
(WILLIAM) Y 81.1118112/81.13) 'S %ﬁmzso
€.
- )
_RUKOJI 150"
00,000 (VICTOR) -
ENIRIKKY N
ol (UNCLE) 8
=3 O N\
3 ENINMAN L BIGIIUN J‘,_j | ARUKIULL
i (TARE) {ROGER) ~ \ (OBGE)
w % tu
REERE _ AIRUKIRARU
(SUGAR) (PETER)
Figure No. 2-102. Scientific Stations — Bikini Lagoon.
Page 193-194

| E 140,000

|
N
o
g
3
|
[
l
\
0 C | E A N

\ﬁfg———' NP V. . N 160.000

G

15°-0"7

—~, . BIKINI
-. . |
“\“"\--.., (HOW)
e
WP STA 12 |
|
i
N 87.00.09 E |8OKONFUAAKY
| 7O TWR. 2250 TEM) o v
| YOMYARAN
NG)
wp sTA. 13 | (e
/ !
| ENIAIRO
A —
N 87.00-09 09 E_ 'Y (KING)
70 TWR. 2250
ROCHIKARAI i
{LOVE) N 120,000
O
I__IONCHEBI
(MIKE)

ENYU
(NAN)

o
o
a
o
°
w

LR

)4



CHAPTER 1, SECTION 3

! !

_._N7mooo ;

I [

STA 4 —

_ . N169,000 |

i HIGH TIDE LINE -

N 168000 |

REDWING
STA 268.01

REDWING |

REDWING AT STALSIY I

STA. 150.01

=

'

g

-

..l __ REDWING
‘ STA. 21201
_ N167.000 I €
‘ |
CASTLE i
STA. 1341 ’ |
I
! \
N 166,000 ‘
_N166,000 S B e | _
= o ol o
S| 3 8| g
2“ ~ o o
- w bt w w

Figure No. 2-103. Scientific Plot Plan — Able.

Page 195-196

.



T

CHAPTER II. SECTION 3

CASTLE

N 174,000 o
':‘ g N I i s S — H
~©
‘éovew RAIL ‘ 3
\ < STA 1200
| | &
r | ¢ HIGH TIDE LINE
| | Y
1 |
ﬂ 0 |
N 173,000 ] ) !
ety —_— 4_—‘%_._‘_—____.5_ S - ~—
1 NOTE:
sm 2150.01 THRU .04 &
RECOVERY RAILS WERE C H A R L | E
STA. 2150.02 USED IN CONJUNCTION
] WITH STA. 3 ONLY. STA 17702
TIMING STA. 78.01—
/
N 172,000 REDWING STA. !319/
—1 - - — e — -
| 1 gé
1-‘ ’ \ / HELICOPTER PAD
STA 174.32
EA 2150.01 K
| = .,
\ S \\ AN WIND SOCK
" RECOVERY RAIL /,’/ —
B N 171,000 MARINE LANDING
=~ - | ]
I STA. 3 :
‘\— N-STA. 2150.04 o © N
’a STA. 2150.03 b G
. STA. 7 -/ STA. 58 6
l A%
N 170,000 |
© [=) 2 o o o
i g g 8 g 8 g g g
< w~ S o ) = o -
~ ~ ~ ~ w @ @© @
I w ['%] i w - w w
! Figure No. 2-104. Scientific Plot Plan — Charlie.
& Page 197 -198

™

ai

LB

{1



E 116,000

E 117,000

|
|
|
i
[

|
DWING STA. 22201

CORAL

[

| 3

Figure No. 2-105.

CHAPTER i, SECTION 3

.~ REDWING

STA. 312.04

E 119,000

E 120,000

o
o
ou
~
w

|
l

|

SHIFTING BARS
& CHANNELS\
TN\

l
TIDE LINE
i

STA. 5024 +

REDWING STA. 75.01

Scientific Plot Plan — Dog — Easy,

Page 199 - 200

E 122,000

E 123,000

N 168,000




13

N ]

i.

-

e

1

4 1 1

- N ;4.
’

a b s

Y i i

-~ .

im

.

00069t N

000°04L N

k<
>
bt
(8}
I
s
r4
m
»
m
m
4
m
>
7 -t
000 IZIN o
> m
Qo
m i
1N
Q
[+
)

0007891 N

[
|
|
|

ooo’tzt 3 |
000221 3




STA. 63005—

STA. 2410 037/'

STA. 630.04

7
/

STA 5005 — /
/

|

SEE PRECEDING PAGE

N
~STA 81003

CH_UINE

IMAT
-

£ 124,000
E 125,000

LsTA. 50.06

ISTA

I'“sta 241001

STA. 50.04 |

I
/

215103~

/
/
/

i

STA. 2151.027

| ~ STA_ 215101

J

E 126,000 =

STA. 9 —_
-~

CHAPTER Il, SECTION 3

STA. 50.01

E 127,000

\ STA

HIGH TIDE LINE

E 128,000

Figure No. 2-106. Scientific Plot Plan — Fox — George.

Page 201 - 202

=

| Na7m,000

E 129,000 ‘

STA

- - At Autuh

—~HIGH TIDE LINE |

2430.00

N 170,000

1 N 169,000

| N 168,000

E 130,000

£ 131,000 ‘

REDWING
STA 76

—STA 3262

/‘J' STA. 1810

"STA. 1030

=3
<3
<
o~
bl
w

N 167,000

B
I
] "

r

2

o

v

T

—

ok |

 —

|

| S



~ y
TR -
~. STA 326003 / T / / -
e STa 326002 . 1 Tstorade agea~ BLOG 5.1 1.2 /
- [ sTa 326004 | /7 s1a 7502,/
STA 323106 2 o LT ek REDWING
sTa 3231.05—— 0/ o ) 326001, /7 $TA75.02
STA. 323104 . ’
STA 323103 /
STA 323101 ‘ /
;. STA 323102 ARMING POINT ™o
P ASSEMBLY AREA \)‘Z"oo
~. STA. 3261.00 hal
STA. 3261.02
e AL
A. P a £ty
y/4 e,
~
\ﬁ 7 - \/74\\ /
A
< 005.01 / £, ,
. \'00 /
/ Yo /
.
& ~
e
SN,
o Figure No. 2107 Scientific Plot Plan — How.
i

STA 910
~. REDWING

STA 26101

STA. 326005 .. ‘

\ STA 6004

CHAPTER I, SECTION 3

/STA 930 010

STA 6001 }%(

STA 92 01 TOWER
STA 151403 CaB
REDWING 574 1516

<

/
STA 26001 /
STA 6002/

STA. 930.02

/

S = IAPANESE
. MEMORIAL

/
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>