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FOREWORD

FOREWORD

The pr-inwn purpose of this report is to present pertinent data from
Operation H.4RDTACK, Phase I, conducted at the Eniwetok Proving
Ground from Yfarch through September, 1958, that will provide useful in-
formation for rhe AEC-ALO in planning future testing operations.

co~nizanc< has been taken of the various official reports of the Com-
mander, Joint Tasli Force Se\~en, to the Joint Chiefs of Staff, and of the
Completion Report prepared for the U. S. Atomic Energy Commission by
Holmes & Xaner, Inc., Architect-Engineer-Construction-Management Con-
tractor.

The report is confined to resumes of Task Group 7.5 responsi-
bilities, the means utilized to accomplish objectives. rind recommendations
for attaining comparable aims in future operations. Highlights of general
interest contained in other widely distributed xeports of Operation HARD-
TACK. Pha:+ I, are included for reference purposes.

Four principal sections comprise this report:

PART I. “General Account” — contains general information about
the operational sites, scope, schedule, organization and
CCJTirni3.IYd relationships, and the functional responsibili-
ties of ‘TG 7.5.

PART II. “scientific Account” — contains a brief summan of gen-
eral data contained in the TG 7.1 report, excluding any
yield data or descriptions of specific devices.

PART 111. “Managerial Account” — covers the general administra-
tive aspects of the Operation.

P.4RT 11-. “conclusions and Recommendations” — prepared by the
Nfanager, Albuquerque Operations, \vith respect to acti-
vities which affect TG 7.5 functions.
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CHAPTER 1

OPERATIONAL SITES

1.1 The .4tomic Energy Commission’s Eniwe-
tok Proving Ground (EPG ) is comprised

of the complex of islands in the Eniwetok and
Bikini Atolls. During Operation HARDTACK,
Phase I, Johnston Island was added to the com-
plex of EPG to prol-ide a firing site for two high
altitude bursts (TEAK and ORAh’GE) which
\vere originally s~heduled for launching from Site
How, Bikini Atoll. (See Fig. 1-5, Sphere of
Operations).

1.2 Detailed geographical layouts and land
areas of the Eniwetok and Bikini AtoIl

and Johnston Island are shown on Figs. 1-1, 1-2,
1-3, 1-4, 1-6. and 1-7. TG 7.5 provided construc-
tion and semice acti~’ities to 33 islands in the
Eniwetok Atoll and 20 islands in the Bikini
Atoll.

1.3 On 5 April 19.58, prior to the first nuclear
detonation of the H.%RDT.4CK series,

..4EC officially established a danger area around
EPG (See Figure 1-5) to avoid possible damage
to transient aircraft, fishing craft, and surface
shipping vessels, The danger area encompassed
the Eniwetok Pro~ing Ground and ocean areas
hounded by 18’30’N, 156’00’E; 18’30’N,
170’00’E; 11’30’N, I? O-OO’E; 11’30’N,166C16’E;
10’ I.5’N, 166’16’E: and 10’1.5’N, 156’00’E, ex-
tending North to 18 C30’N, 156 C00’E. This area
\vas declared s.aft on 8 September 1958, whereas
the operational phase of Operation HARD-
T.4C’K, Phase I, was terminated 15 September
19=s.

1.4 Three separate danger areas were esta-
hlish~d for the Johnston Island area:

1.4. I In its Newsreel Operations Order, JTF-
S e v e n established a “Missile Danger

Area”” in which no aircraft would fly from H
minu - 3 miautes until H-hour. Arrangements
~~e.re made for the JTF-Se\’en Missile Flight
Safety Officer to take emergency flight termi-
nation action to prevent impacting of an erratic
missile outside of this area. The missile danger
area was described by JTF-Seven as “that sur-
face area encloxd by a circle of 200 nautical
miles radius and centered at the launching pad,
excluding that part of the circle beyond a Line
perpendicular to the launching azimuth ( 180°
true) and 40 nautical miles to the rear of the
launching pad. The launching pad is located at
16-44’32”N. 169- 30’53’’W,’”

PART 1, CHAPTER 1

1.4.2 Aircraft were excluded from the “Air
Closure Area” which was defined as a

circle 520 nautical miIes in radius, centered on
Johnston Island. Arrangements for this area
were made by representatives of JTF - Seven in
conference! \vith members of the 6th Regional
Office, Civil Aeronautics Administration, and
with the concurrence of the latter’s headquarters.
It became effective upon notice of an impend-
ing “live” shot by JTF - Seven. This information
was then disseminated by the 6th Regional
Office, CAA, to each of the Air Route Traffic
Control Centers feeding traffic into this area.
It was the responsibility of each Center to en-
sure that all air traffic was outside this circle
at the planned H-hour and that in-bound ttific
would not be cleared into that area until- the
detonation had taken place or a definite post-
ponement had been received. This air claiure
area applied at all altitudes from 5000 fwt, the
the minimum over-water clearance altitude, and
up.

1.4.3 Effective 25 July 1958, a “Surface Dan-
ger Area” was established for the John-

ston Island area by JTF - Seven Operation Order
( Hydropac 601 ~58ABCD) which designated the
danger area as “a circle with a 400-mile radius
c e n t e r e d a t Latitude 16=45’N, Longitude
169-31’W.” The danger area restriction was
lifted 25 August 1958.

1.5 JTF - Seven was responsible for aIl Rad-
Safe and weather information; however.

TG 7.5, in its support capacity, performed vary-
ing degrees of construe? ion and provided camp
support operations and or maintenance to the
various outlying stations listed below, as directed
by JTF - Seven.

Utiri.k

Kusaie

Kapingamarangi

Nauru

Tarawa

Ponape - ou~:xl by U. S. Wexither

Truk - Operated by U. S. Weather
Bureau

Page 9
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sITE

FRED
JANET
EL\lER
SALLY
yvOXNE
D.4\-ID
PE.4RL
TILDA
lREXE
URSULA

OLI\%
GLEXN
HEXRY
VER-4
BELLE
IRJYIX
BRUCE
KEITH
GEXE
ALICE
D.41SY
JAIIES
LUC y
K4TE
\WL\fA
HELEN
LEROY
\l.\RY
SASCY
EDX.4
RUBY
CL.\RA
VA>-
REX
PERCY
URI.\H
CL\-DE
AL\-IN

‘-TO>I
SA31

40 Sites

@ljMwxitik4w
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.~

sQ. FT.
ACRES

——

1.1,019,200
321.84

H,657,600
290.58

9,5’i4,200
219.79

4,323,600
99.26

4,071,600
93.47

3,430,400
78.’75

2,358,000
54.13

2,263,500
51.96

1,989,000
45.66

1,’762,200
40.45

1,758,600
40.37

I,758,600 (EST. ) 40.37

1,758,600
40.37

l,645,~oo
37.77

1,328,400
30.50

1,328,400 (EST.)
30.50

1,108,OOO
25.44

1,088,000 (EST.)
25.44

1,008,000
23.14

974,700
22.38

924,300
21.22

885,712 (EST.) 20.34

884,725
19.39

69~,4~~ 15.90

630,000
15.83

689,400
14.46
13.56

590,475
50.5,625

11.61

480,600
11.03

429,300
9.86

357,300
8.20

298,800
6.86

f))5,825 6.56

231,775
5.32

209,400
4.81

167,1,50
3.84

134,100
3.08

95,025
2.18

80,000
1.84

39,350
0.90

2.83 Sq. Mdes
1,808.96

Figure 1-?. Land Areas — Eniwetok Atoll.
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HOW (Nw)
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UNCLE

cHARLIE

FOX

sUGAR

PETER

OBOE

ABLE

vICTOR

DOG

GEORGE

IYILLIAM

TARE

KING
LOVE

ROGER

EASY

ZEBRA

ALFA

JIG

BR.\~O

hlIKE

YOKE

25 Sites

SQ, FT.

12,684,932

11,106,666

12,972,603

9,444,444

5,755,500

2,097,222

2,081,081

2,013,889

2,000,000

1,404,000

1,561,644

1,513,514

1,444,444

1,287,671

1,087,000

1,067,485

702,703

619,718

581,081

310,811

310,811

270,270

270,270

180,556

155,406

2.62 Sq. Miles

ACREs

291.21

254.97

297.81

216.81

132.13

48.15

47.78

46.23

45.91

32.23

35.85

34.75

33.16

29.56

25.00

24.51

I
.4

16.13

14.23

13.34

7.14

7.14

6.20

6.~o

4.14

3.57

1,674.15 Acres

Figure 1-4. ~nd Areas — B&ini Atoll.
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PART 1, CHAPTERS 1 and 2

*Rongelap

“M’otho

*Ujelang

*At these locations Rad-Safe informa~ion
was pro~’ided by LT.S. Pu51ic Health Service
personnel, inrlependcnt of the JTF - Seven
lVeather Service staff. .411stations provided Raci-
Safe servic~ as a protection to the inhabitants.

H&X jwrformcd new construction on
Truk, Rongclap, Pon~pe, and Nauru, 660, 250,
;70, and 770 noutical miles respect i~’ely from
Enit!etok Atoll. Rehabilitation and or new con-
struction v;ere also provided at the other off-atoll
sites. The camps at IVotho, l.ljelang, Utirili, and
Rongelap were operated by H&N, tvhereas the
other off-atoll locations were operated by JTF-
Seven.

CHAPTER 2

MISSION — TASK GROUP 7.5

~.1 The principal
Seven to TG

follo~ving JTF-Seven

tasks assigned by CJTF-
7,5 were detailed in the
publications:

a. Administrative Plan 1-58

b. Operation Plan 1-58

c. Operation Order 35-58
(HARDT-%CK-,Johnston Island
Phase)

d. Operation Order 45-58
(Interim Phase Operation Order)

Based on the aho~-e documents, CTG 7.5
published the folIo\ving:

a. CTG 7.5 Opera: ion Order 1-58

b. Standard Oper=ting P~{Jcedure Task
Group 7.5

c. Spr[ial instruc~~ons for each event

The follo~~ing is a brief summary of the
responsibilities of TG 7.5:

a.

b.

c.

d.

e.

f.

Provide the necessary structures to
meet diagnostic and milita~ effects
test requirements.

Construct and operate camp or base
facilities at Jok.nston Island, Bikini
Ate! and all islands of Eni\vetok
Atol!. except Si~es Fred and David. 2.4

Operate all util~ties at Bikini .4toll,
Eni~{etok Atoll. and Johnston Island,
except the POL farm on Site Fred.

Con=t]uc-t camp and operating facil-
ities at off-atoll Weather and Rad-
Safe SIations.

Operate and ~aintain ~ommunica -
tions ctnters to serve TG 7. I and
TG 7.5.

Operate Znc? maintain telephone
sy;tems requlrc 3 at Eni\vetok and
13iliini .AIo!ls. e>.rept Site F~ed.

g

h.

i.

j.

k.

1.

m.

n.

support TG ~,1 Rad-Safe organiza-
tion by providing personnel, equip-
ment, and facilities.

Operate pass and badge system for
EPG.

Operate guard system for the protec-
tion of restricted areas.

~;;dle reception, custody, secu~ity, ~
movement of test dewces,

~vnapons, and classified materials ;
~vlthin the EPG.

Operate and maintain TG 7.5 boat
pools at Sites EImer and h’an, and at
Johnston Island.

Provide stevedoring and trucking
operations.

Participate in Task Force pre-shot
and emergency post-shot e~’acuation
plans.

Provide .4ir Priorities Agents and
cargo handling personnel to expedite
and control the shipment of personnel
and cargo betwe& Eniivetok and
Bikini Atolls and bet~veen Eni\\etok
Atoll and the l~eather and Rad-
Safe Stations.

Three maior obstacles ~vere encountered
in accomplishing the mission of TG 7.5.

(1) The late receipt of criteria from
the Users and the advancement of
the Operation starting date from
1 \fay to 15 hlarch 1958 compressed
the construction schedule into one
that \vas approximately three
months less than that of Operation
REDI$’IXG. It should be noted
that since the Laboratories did not
have a firm delivery schedule for
all devices to be tested in sufficient
time to provide diagnostic require-
ments and criteria to H&N, con-

Page 18



(2)

(3)

PART 1, CHAPTERS 2 and 3

siderable hardship in meeting con-
struction deadlines was experienced.

The dismantling of the completed
VH.4 Scientific Stations on Site
Ho% and their movement and re-
construction on Johnston Island
diverted considerable quantities of
perc+rinel, materials, equipment, and
ships from Eni~vetok and Bikini
Atolls.

The siz: of Operation HARDTACK,
Phase 1, embracing 35 events as
compared with 17 for Operation
REDf’~ING, required considerable
additional construction, particularly
shot-bzirges.

2.5 It was neces:ary to institute several emer-
gency measures to perform the tasks of

TG 7.5. Critical materials and equipment ~~ere
procured at premium prices on a “crash” basis
and transported to Jobsite by air. H&N was
authorized by the CTG 7.5 to use essential

craftsmen, such as structural steel ~orke~,
!ve]ders, electricians, pile drivers, cable crew,
plumbers, carpenters, and boat crews 12 hours
per day, seven days a w’eek, In emergency
situations, such as laying ‘2,000,000 feet of cable
which had been delayed in shipment, the Con-
tractor was authorized to use super~”isory person-
;;\e:nd others to meet the prescribed ready

2.6 No attempt will be made to report in
detail the accomplishment of each of the

tasks assigned to TG 7.5. In brief, all assigned
tasks were completed satisfactorily. It shotdd
he noted, however, that delays would have been
experienced in meeting established scientific
ready dates if both construction and scientific
~ersannel had not worked long hours of over-
time. “Crash” construction was generally attri-
butable to late delivery of supplies and lack of
approved construction drawings at critical times.
One note~vorthy improvement over Operation
REDWING was in communications at Eniwetok
Atoll and between Eniwetok and Bikini Arolls.

CHAPTER 3
*
—

AUTHORITY

3.1 D\L4, by TJT’X-NR-S88, dated 20 Feb-
ruary 1955. stated that the President

had approved the HARDT.~CK program as
submitted by the Commission and had also
authorized the es~nditure of the special nuclear
materials required for the HARDTACK test
devices.

3.2 Th,e followilg is quoted from a memo-
randum frcm DMA to the Manager,

ALOO, dated 7 Jfarch 1958, subject “De~iama-
tion of Senior .%tomic Energy Commission
Representative for Operation HARDTACK:”

“The Con-.m.ission, with the concurrence
of the Department of Defense, has desig-
nated Major General Alvin R. Luedecke,
Commander. Joint Task Force Seven, as
its senior representative at the Eni~vetok
Pro~-igg Grcund, effective .March 15 (Eni-
wetok-time I 1958, with full authority to
act for the Commission in all matters
concerning the successful execution of
Operation HARDTACK. The terminal
c?~te for tb.is authority cannot no~v be
:+t, but it should coincide with the end
of the operational phase of HARDTACK.
A copy of :he Chairman’s letter request-
ing General Luedecke to accept this
authority is attached.

“YOU ax-e F.zrebY authorized to ship to the
SSN matc~als accountability station at

EPG the amounts of special nuclear
materials required for the sixteen LASL
and DOD shots which were enumerated
in my January 29, 1958, message. includ-
ing materials for such spares as may be
required. You are also directed to transfe:
custody of the nuclear devices in~rol~ed
in those sixteen shots, including the ex-
pendable and spare nuclear materials re-
ferred to above, to General Luedecke.
Commander, Joint Task Force Seven.
under his delegated authority as Senic~
Atomic Energy Commission R,~presenta-
tive at the EPG. This transfer of custod -
will be made effective on hlarch 15 (ERi -
wetok time) for those devices and corc -
ponent.s on hand in the EPG, on arrival
at the EPG for those devices and corr,-
ponents enroute on March 15 (Eni\vetoL
time), and at. the time sub.wquent to
March 15 (Eniwetok time) and ~lace in
the continental United States that the
devic~< and components are delivered
plane-side for shipment to the forward
area, and will terminate with the delive~
of the unexpended devices and compo-
nents to the authorized AEC courier in
the continental United States on return
from the forward area, or with the end cf
the operational period which will also ter-
minate the delegation of authority to th~
Commander, Joint Task Force Seve~.
whichever is sooner.

Page 19 ~
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PART 1, CHAPTERS 3 and 4

“During the op~’rational p~)riod. the .Com-
mander, Ta+ Group 7.5 (As.~l~tant
Manager for Test Opera tion.~. ALOO) ~vill
hale physical custody of and he account-
able to the Senior AEC Representative for
all nuclear devices and their components
on hand or enroute at its start, as Ivell as
for those pIaced in his custody during
the operational period. The Commander,
Task Group 7.5, wiI1 also be responsible
for the operation of the SSN materials
accountability station for the EPG. At
the end of the operational period the
.Assistant hfanager for Test Operations,
ALOO, ~vill resume complete custody and
be accountable to the hfanager, .\LOO,
for the nuclear de~-ices and their com-
ponents still on hand as of that date.

“Our delegation of authority to the
Commander, Joint Task Force Se~en for
both Operation I-LARDTACK and the
EPG during the operational phase of
H.~RDTACK is necessary for his success-
ful conduct of that operation. It is recog-
nized that ~ve have thereby withdrawn
from you. for the pe;iod involved, certain
responsibilities which had been previously
beep delegated to you. Nevertheless, it. is
desired that you retain your long term
responsibility for the EPG and by means
of direct liaison wirh and reports from

Joint Task Force Seven, assure }oursclf
that you w~ll, be able to resume your
original posltlon of responsibility with
respect to the EPG upon the termination
of General Luedecke’s special authority.

‘{A:) to the fiscal aspects Of the operation,
agreements already in force between
.+LOO and the Joint Task Force will
apply. In addition, you will support the
operational needs of Joint Task Force
Seven to the limit of the funds currently
made available to you for that purpose,
noting that General Luedecke has been
instructed to consult with the Commission
in case operational necessity should re-
quire the expenditure of AEC funds in ex-
cess of those available to you.

“The Commission is aware of the many
temporary adminis~rative adjustments
and compromises required for the success
of Operation HARDTACK. We believe,
ho~vever, that cooperation between you
and the Commander, Joint Task Force
Seven, as in the past, w-ill solve any ~
difficulties that may arise.” —

3.3 In accordance tvith TJJ7X-NR-1013,
dated 24 September 1958 from DMA, the

operational phase of Operation HARDT.4CK,
Phase 1, was terminated 15 September 1958.

CHAPTER 4

ORGANIZATION

4.1 During the interim, the pIanning, the
bui~d-up, and part of the rolI-up periods

relating to Operation HARDTACK, the main-
tenance and development of EPG were the re-
sponsibility of the Assistant Manager for the
Office of Test Operations as delegated to him by
the \fanagcr, ALO. (See Fig~. 1-8 and 1-9).
During lh~-. periods. the CJTF-Seven exercised
no direct jurisdiction over EPG activities. He
Nas. ho~vever, responsible ior performing opera-
tional planning and coordination.

4,2 The JTF-Seven organization heca.me re-
sponsible for ‘-all facets of O~L~ration

H.~RDT.iCK on 15 ~larch 1958, w-hen the
operation:’: pha<e officially started. Command
and functional relationships are depicted on
Fig. 1-10. The C.JTF-Seven was the senior AEC
representative at EPG during the operational
period.

4,3 For Operation H.+ RDTACK, TG 7.5
was organized as sho~vn in Fig. 1-11.

4.4 At the beginning of the opc’rational
period, the .k~i.~ta~t Llanager for Test

Operations, ALO, AEC, asssumed the duties and
responsibilil ies of the CTG 7.5. The Director,
Pacific Operations Division. ALO, was the
Deputy Commander, and the ~hief, Eni~vetok
Branch, AEC, was the Chief of Staff. The person-
nel for the staff came from the Office of Test
Operations, ALO; the Eni~vetok Branch Office,
AEC; the Las Vegas Branch Office, AEC; and
H&N.

4.5 The various Task Unit: of TG 7.5 com-
priwd the regular divisions of HKN’s

EPG organization. augmented by personnel for
the build-up and operational periods.

4.6 Security officers for E-2 operations were
obtained on a loan basis from -ALO, SAN,

and L.4SL.

4.7 }Tith the advent of Johnston Island
e~’ents, transfers irom ~~ithin TG 7.5 were

made without augmentation of personnel or
overhead.

4.8 Detailed duties and responsibilities of the
Commander, Deputy Commander, Chief

of Staff, Resident Nfanager, H&-N, staff office=,

Page 20
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CONFIDENTIM

controller. and safety and
ricers wert> deter-mhed and
0102, Standard Operating

PART 1, CHAPTERS 4 and 5

fire protection cngi- ment of materials, and construction of scientific
published in Chapt~r test structures. Copies of correspondence were
Procedure. TG 7.5. transmitted to all offices concerned, In Novem-

4.9 In September 1957, the Director, POD,
her 1957 liaison engineers from the H&N Los

ALO, authorized direct communications
Angeles Office were placed on TDY at LASL

between the Users and H&N’s Los Angeles Office
and UCRL. This system materially assisted the

to expedite the completion of design, procure-
Contractor in meeting construction ready dates.

USER

ABMA

AFCRC

AFSWC

BRL

BuAer

CW7L

DBM

DMA

DOD

DOFL

DT31B

EG&G

H&N

LASL

MDL

Y.4 SIV F

X.41-CEL

N EL

NNIL

NOL

NRDL

NRL

ONR ‘“

R IV

Sc

SCEL

S10

SRI

UCRL

JVADC

CHAPTER 5

PARTICIPATING AGENCIES

Army Ballistic hlissile 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 Biology and Medicine .

Division of Military Application, AEC

Department of Defense

Diamond Ordnance Fuze Laboratory

David Taylor Model Basin, U. S. Navy

Edgerton, Germeshausen and Grier, Inc.

Holmes & Narver, Inc.

Los Alamos Scientific Laboratory

Missile Des’elopment Laboratory

Xaval

Naval

Naval

Naval

Naval

Naval

Naval

Office

Air Special V_eapons Facilities

Civil Engineering Laboratory

Electronics Labomtory

Lfateriel Laboratory

Ordnance Laboratory

Radiological Defense Laboratory

Research Laboratory

of hTaval Research

Ramo-Wcmldndge Corporation

Sandia Corporation

Signal Corps Engineering Laboratory

Scripps Institution of Oceanography

Stanford Research Institute

University of California Radiation Laboratory

W’right Air Development Center

Page 25
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CHAPTER 6 (
SIGNIFICANT EVENTS .

(-

JOHNSTON ISLAND

6.1 DMA, in a letter to LASL cn 22 March
1958, first questioned the propriety of

detonating two atomic devices over EPG for the
ABMA program (sponsored by DOD). Innumer-
able conferences and voluminous correspondence
among all elements of the HARDTACK organi-
zation preceded the decision in early April 1958
to abandon the Site How ABMA launching site
(substantially completed on 6 April 1958) and
to relocate the facilities on Johnston Island.

6.2 Following the official notification on 10
April 1958 that faciMies would be mov-

ed from Site How to Johnston Island, numerous
conferences were held among all participant in
the ABMA program to determine the scope of
activity. Since the Users were at EPG, H&N

r
rformed all engineering design at Site EIrner.

t waa determined that engineering design could
be most efficiently expeditzd at EPG using en-
gineering personnel w h o w e r e cognizant o f
ABMA program problems experienced at the
Site How instdatiom

6.3 An ins
r

tion of the utilities at John.
ston Is and disclosed that most of them

were in need of repaiq hence, extensive main-
tenance was performed prior to housing the full
complement of personnel required for the two
events scheduled there. Operation of aU major
facilitiea at Johnston Island was assumed by
I-I&N prior b 13. May 1958.

6.4 The logistics problem was one of the
major difficulties encountered during the

construction build-up. The channel had to be
cleared of coral heads to permit entry by LST’S;
a coastal tug was ~ured from the Navy and
operated by an H&N crew, and a beaching ramp
was constructed for ZSI% In order to maintain
the anticipated construction schedule, it was
necessary to transship aU 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 b MATS and commercial

r
(

air freight to Hono UIU for transshipment to
Johnston Island. During the construction period, (
a total of 35,194 measurement tons (5580 long
tons) were received at Johnston Island by sur-
face craft and 2,193,955 pounds by air.

t

6.5 A 60-hour extended work-week was w
quired during the construction phase to

maintain the accelerated construction schedule.
‘*

Scientific Stition constmction was initiated on
2 Ma 1958, and work continued at an accel- &

cl’crate pace until the completion of all Scientific -
Stations on 7 July 1958. Arrangements were
made with the Navy to secure from Hawaii “”
various items of hea

L
equipment required for

the Johnston Island p of Operation HARD-
TACK to avoid interference with progress “at
Eniwetok and Bikini Atolh “

6.6 The TEAK event, originally scheduled for
firing from Site How on 23 April 1958,

was detonated over Johnston, Islamd on 31 July
1958. The ORANGE event, ori@mlly scheduled
for firing from Site How on 7 May, was detonat-
ed over Johnston Island on 11’ Auguak

REPATRIAT~:~l~FSRONGELAP

6.7 Between Operations REDWING and
HARDTACK, 250 Rongelap natives were

transported from their temporary home at Ejit
Island, Majuro Atoll, and returned to newly con-
structed homes on Rongelap Atoll. Details of the
repatriation were published by H&N for the AEC
in a report entitled “Report of Repatriation of
the Rongelap People,” dated November 1957,
and distributed to all offices concerned.

Page 26
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CHAPTER 7

REFERENCES

‘7.1 The Report of the Manager, ALO, is
limited to those functions which are the

quiring further information relating to Operation
HARDTACK is referred to the following listed

responsibility of TG 7.5; hence, the reader re- reports:

~ 1.

2.

3.

4.

-5.

6.

7.

8.

9.

10.

11.

1~.

13.

TITLE

Final Report of the Commander, TG 7.1 (Scientific)

Final Report of the Commander, TG 7.2 (Army)

Final Report of the Commander, TG 7.3 (Navy)

Final Report of the Commander, TG ‘7.4 (Air Force)

Final Report of the Commander, JTF-Seven

Report on “Study of the Safety Aspects of UHA and VHA
for Operation HARDTACK” by Safety Working Group
(21 Oct. 1957 )

Final Report — “Operation HARDTACK Communications-
Electronics”

Completion Report, Operation H.4RDTACK, Phase I

Monthly Narrative Reports (January 1957- Octnber 1958)

“TG 7.5 On-Site Rad-Safe Report”

Long Range Improvement Planning at EPG, 1959 through
1962, (June 1958) - J’olumes I and II

AUTHOR

TG 7.1

TG 7.2

TG 7.3

TG 7.4

CJTF-Seven

AFSWP z

JTF-Seven

H&N

H&N

H&N, and OTO, ALO

H&N

Meteorogical Report on Operation HARDTACK (6 volumes) JTF-Seven

Status of WT Reports. AEC Technical Information
Service Extension,
Oak Ridge, Tennessee

Pages 27-28
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CHAPTER 1

GENERAL OBJECTIVES

1.1 The HARDTACK test series at EPG near future;
was designed to achieve the following ob-

jectives which are vital to the continued pro- b. To continue developmental research

gress in research and development of atomic on promising ~reapons;

weapons and in the improvement of atomic de- C. To continue long-range weapons re-
fense: search of new techniques, ideas, and

To test-proof certain weapons i n designs; anda.
stockpile or to be stockpiled in the d. To conduct a weapons effects ~ro-

gram required by DOD.

CHAPTER 2

TEST

ORIGIXAL CONCEPT

9J AEC Staff Paper 952 19 (Test Activities
for Calendar Year 1958) secured formal

approval for Operation HARDTACK, which in-
cluded the following atomic detonations:

FIRM LABORATORY SHOTS

8 sponsored by LASL — 7 on barges;
1 on surface

9sponso red by UCRL—allon
barges

CONTINGENCY LABORATORY
SHOTS

3 sponsored by L.4SL — 2 on barges;
1 in =hallow water or in a barge

DE140XSTR.$TION SHOT
(UN OBSERVERS)

1 shot on a barge sponsored by
AEC

DOD EFFECTS SHOTS

3 shots at high altitude
2_.shots underwater

These 26 shots were contemplated as of

EVENTS

1 May 1957.

SHOT EXPERIENCE

~.g The following is a summary of%hots
actually detonated at EPG during Opera-

tion HARDTACK (Operational phase 15 hjarch
1958 — 15 September 1958):

LABORATORY DIAGNOSTIC
SHOTS

LASL sponsored 13 barge shots. of
which one was a one-~oint safety
shot.

L.ASL sponsored 2 ground shots.

VCRL sponsored 13 barge shots.

UCRL sponsored 2 ground shots, of
which 1 was a “zero” shot.

DOD sponsored 2 undemater shots.

DOD sponsored 3 high aItitude shots.

Total — 35

2.3 Figs. 2-1.4 and 2-lB, entitled “Shot De-
Iay Chart,” include all of the e~’ent= of

Operation HARDTACK, Phase I, with an in-
dication of the various types of delays prelimi-
nary to the actual detonation.

CHAPTER 3

SUMMARY

Details of the original scientific concept
of the Operation. complete descriptions of test
devices, device yield. and performance data are
om;rrcd from this report, since details of this
information ha~e I-.;+n included in the Final Op-

OF RESULTS

eration HARDTACK Report of CTG 7.1 to
C.JTF-Seven. This information is available fro~
CTG 7.1 of JTF-Seven on a “need-to-kno%-
ba=is.

Pages 31-32
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PART Ill, CHAPTER 1

CHAPTER 1

PLANNING

1.1 P1ans for the improvement of EPG base
facilities (P.+C construction) were drawn

up and submitted to ALOO by the Contractor
in March 1957 for inclusion in the FY 1958
budget.

1.2 Formal plannin
%

for expendable t es t
facilities for the ARDTACK Operation,

scheduled for Spring 1958 at EPG, began late
in 1956, several mc,nths after the successful con-
clusion of Operation REDVTIhTG (last detona-
tion of this series ~vas 22 July 1956). Criteria
for test facilities began to be developed in late
Spring 1957.

1.3 Plans for a<vance procurement and ship-
ment of construction materials and equip-

ment began at the Contractor’s Los Angeles
Office and at Johsite in January, 1957.

T 1.4 Planning for all facets of TG 7.5 ope.ra-
t i o n a 1 responsibilities f o r Operation

H.4RDT.4CK at EPG began in earnest in Jan-
uary, 1957, ~vith t?e preparation of the budget
for FY 19.X. The ,cheduled PAC construction
assumed that Oreration HARDTACK would be
approximately the same size as Operation RED-
ITING.

1.5 .4s early as July, 1958, it became ap-
parent. based on a study of TG 7.1’s gen-

eral concept, that Operation HARDTACK ~vould
he at least 60rc larger than Operation RED-
\f_IXG; hence, a reviwd estimate of required
funds Ivas submitTed to DMA. Authority for
additional advance procurement was also re-
quested.

1.6 Coordination of all planning was effected
by .4EC .4L0 direct communications with

the various Scien: ~iic LTsers; conferences spon-
sored by CJTF-Seven; EPG Planning Board
mc[,t ings: Project Officers’ conference at Sandia
Base; engineering and construction conferences
tvith H&N and inspection trips to EPG.

1.7 In Oc~ober. ]957, after receipt and study
of the JTF-Seven Operation Plan, the

Pacific Operations Dilision, ALO, began the
preparation of TG 7.,5 directives. The Director,
POD, made a dec~ion to simplify the TG ‘7.5
Operation Plan through the use of a Standard
Operating Proced’. re. The bulk of routine in-
structions plus ne~- instructions on items, such
as the check -cashirz service, that were not classi-
fied were included ‘in the SOP and distributed
to ,JTF-Seven; all Task Groups; all AEC offices
direct]} concerned: Field Command, .4 FS}VP;

AFSJVC; LASL; UCRL; Sandia Corporation;
and all other agencies that participate regularly
in EPG operations.

1,8 The TG 7.5 Operation Plan 1-58 was
issued on 14 February 1958 and included

only essential classified information and in-
structions that could not be issued in the unclas-
sified SO1). Distribution was limited to offices
\vhich required this information.

1,9 The Chiefs, Financial Management, Se
curity, and Communications Branches of

OTO, ALIO, made detailed advance plans for
their respective operations at EPG. The Finan-
cial hlanagement Branch issued a classified
Chart of Accounts and detailed instructions on
the preparation of improved Cost Reports. Dr+
tails on Security and Communications plaim are
covered in Chapters VII and VIII.

1.10 E-3, TG 7.5, was assigned the responsi-
bility for TG 7.5 operational plans, includ-

ing evacuation plans. E-3 prepared, issued and
supervised the execution of detailed plans for
the e~~acuation of TG 7.5 personnel for each
event and coordinated the plans ~vith JTF-Seven
and other Task Groups.

1.11 Similarly, E-4, TG 7.5, was responsible
for the preparation and execution of plans

for TG 7.5 supply and transportation operations.
Plans for over-all requirements of supplies, ma-
terials, and equipment were prepared at Jobsite
and transmitted to the Los Angeles Office for
procurement and shipment to the EPG. Individ-
ual plans were made for the over-all supply
requirements for Bikini AtoIl and later for Johns-
ton Island. Changes and additions to the shot
schedule required an alteration of the supply
and transportation plans. Transportation plain
for supplies, materials, equipment, and personnel
by land, sea, and air were also continuous and
comprehensive. Brief reports on the transporta-
tion and supply operations of TG 7.5 are includ-
ed in Chapters IX and X.

1.12 Another major field in which planning
played an important part was in the en-

gineering, construction, operation, and main-
tenance of base facilities and scientific test
facilities. Detailed plans and cost estimates were
prepared, both at the Los Angeles Office and
at Jobsite. The Chief, LAXAngeles Branch, AEC.
supemised the work and approved plans for con-
struction at the Los Angeles Office. E-6, TG 7.5,
performed the same functions at Jobsite. For

Page 39
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information on these operations, refer to Chap-
ters 111 and IV.

1.13 Plans for JTF-Seven N’eather Rad-Safe
Stations called for the re-activation of

stations at Rongerik, Kusaie, Ujelang, Rongelap,
Wotho, Kapingamarangi, and Tarawa and the
construction of new facilities at Utirili, NTauru,
Ponape, and Truk. The Chief, Eniwetok Branch,
AEC, handled the negotiations for sites and
clearances directly with the U. S. High Com-
missioner, Trust Territories, Pacific; the British
Resident Commissioner, Tarawa; and the Austra-
lian Administrator, hTauru, Central Pacific Is-
lands. For entry to Nauru, it ~vas necessary to
obtain permission from the Australian Govern-
ment, through the U. S. State Department,
Washington, D. C. After considerable delay, per-
mission was granted and a lease agreement was
concluded in time to permit completion of
construction prior to the beginning of the Opera-
tion.

1.14 Detailed plans were made by HAN for
the recruitment of personnel, ore~ation

and management of camp and support facilities,
off-atoll operations, hostile action alerts, natural
disaster defense, and for the radiological safety
of its own personneI.

1.15 E-7, TG 7.5, assis:ed by the OTO Rad-
Safe Adviser and the AEC Rad-Safe

Officer, made detailed p?ans for TG 7.5 Rad-
Safe operations and supervised their execution.
This planning included the use of I B31 equip-

:1>,n’ ‘{ ;repare accurate and rapid Rad-Safe
r, ,!. ~?~fer to Chapter XI for details on TG
- 7 l?ic:-~]fe operations.

1.16 TG 7.5 natural disaster defense a n d
hoctile action alert plans were prepared

and included in the TG 7.5 SOP.

1.17 plans were also made for the roll-up of
the EPG and off-atoll ~~eather, Rad-

Safe Stations after the completion of Operation
HARDT.4CK. The roll-up of Bikini Atoll began
after the JLTNTIPER event and ~~as completed on
19 August. The roll-up of the off-atoll J1’eather
Stations began on 26 July with the departure of
the LST-618 for NTauru, and Tveather Station
roll-up was completed on 16 September 1958.
The roll-up of Johnston Island began on 14
August znd was completed by 19 September
195S. Enitvetok Atoll roll-up was essentially com-
plete by 1 October 1958.

1.18 A revised long-range plan for PAC im-
provements to EPG was submitted in

June 1958 in t~vo volumes entitled LONG-
RANGE IMPROVEMENT PLANNING—1959
THROUGH 1962 — ENIWETOK PROVING
GROUND. Volume I covers Site Elmer; Volume=
II covers Sites Fred and Rex. Some of the pro-”
jects described in the June 1956 publication of
the same general title were completed during
FY’s 1957 and 1958. The remainder of the con-
struction as then planned, together w-ith addi-
tional requirements, forms the basis of the new
report which augments long-range planning
through FY 1962.

CHAPTER 2

PERSONNEL PHASING

9J TG 7.5 manpower ~sas phased u-ith con-
struction and s u p p o r t requirements.

Construction personnel recruitment fell below
e~timaterf rates in 195’i. ( See Fig. 3- I ) . This re-
duced manpoiier requirement ~vas cau=d by
rescheduling the construc~ion program.

2,2 Due to recruitment difficulties, it became
necessary to work engineering and criti-

cal craft personnel Bp to 84 hours per week dur-
ing peak activity periods. This factor. together
~vith the extended build-up period. held the
TG 7.5 population helo~l- the estimated peaks.
TG 7.5 population fell off sharply during the
latter part of .4pril but remained higher than
originally planned due to an increase in the num-
ber of events scheduled azcf additional construc-
tion requirements, Another factor affecting the
TG 7.5 population level was the transfer of the
VHA events from 13i):ini to Johnston Island.
TG ?.5 rwak Dor)u]ation .zt Johnston Island was

~-3 Personnel of Tasli Groups supported by
TG 7..5 exceeded scheduled numbers by

a~proximately 150 and reached a peak of
2330 on 14 Tlay 1958. The personnel build-up
of Task Gro~ps supported by TG 7.5 was slightly
in aclvance of original predictions but reached
the peak as scheduled. The reduction of person-
nel of the various Task Groups was gradual,
until after the cancellation of the UN event when
numbers rvere reduced sharply.

~.~ lJ’ith the completion of the HARDTACK,
Phase 1, series, TG 7.5 began the roll-up

program and subsequently reduced personnel
strength. It ~vas planned that TG 7.5 strength
~vould be reduced to approximately 1200 by 1
October 1958. Plans also indicated that TG 7.5
interim strength would not falI below 900, as-
suming a normal 18-month interim period.

380 on i~ July ‘195g<
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(W-V-296-2)
Figure 3-2. Four 2-story Barracks, Site Elmer.

CHAPTER 3

ENGINEERING, CONSTRUCTION, AND
MAINTENANCE OF

GENER.AL

3.1 Late receipt of FY 1958 PAC and mis-
cellaneous construction funds resulted in

the postponement of 43 of the 130 authorized
construction projects until after the completion
of Op, ration H.$RDTACK. Critical facilities re-
quireci to support the test program were com-
pleted prior to the start of the operational period.
These included the erection of additional bar-
racks facilities on Site E’hner (see Fig. 3-2),
e~ten.~ions of the Site Fred run~vay (see Figs.
3-3 and 3-4 ), and additional aircraft park-
ing aprons, and the augmentation of the base
power facilities by tise of portable generators
horrotved from the U. S. N-avy. To conserve real
~ctate, four 2-story barracks ~vere constructed
of concrete and prefabricated aluminum, each
capable of billeting 128 men. To improve effi-
ciency in communications. a 600-line dial tele-
phone system was installed on Site Elmer and
a smaller automatic dial system was installed
on Site Fred. Additions to the salt water fire
protection system were made to provide ade-
quate fire protection to the facilities at Sites
Elmer and Fred, Despite the increased plant,

Page 42

BASE FACILITIES

the utility s}-stems and housing and feeding
facilities were taxed to capacity throughout the
EPG. .4dditional billeting space was provided by
use of eight-man tents at Site Elm~ r. and tents
were utilized for housing at all ofi. island camps.

ENGINEERING

3.2 H&N, the AEC’S A-E-C-Xf Contractor,
performed all design and engineering of

the facilities and structures added to the per-
manent base during FY’s 5’7 and 58 at its Los
Angeles Office. The Chief, Los Angeles Branch,
AEC, approved finalized dra~vings and specifi-
cations. Field revisions and engineering changes
were made at EPG and ap~roved by the AEC
Eni\vetok Branch engineering staff.

CONSTRVCTIOX

3.3 Nefv PAC construction generally was
hampered by a shortage of materials, most-

ly metal products which normally require a long
lead-time, and skilled labor which was utilized for
scientific construction. An interesting addition
to the base facilities on Site Elmer w-as the con-

w t
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Figure Z-3. .4ddition to Southwest End of Site Fred Airstrip.

Figure 3--$. Addition to Northeast End of Site

c~ ..- ...

(W’-859i)

Fred A?>trip.
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struction of a poured ~oncrct( IBM huilrling
\vith suspended acoustical ceiling, removable
floor panels supported on stringers, and a major
utilities plant to provide air conditioning both
overhead and under the floor. Two guest houses
~vere erected on Site E1mer to accommodate
visiting dignitaries. The base facility construc-
tion program also included a Butler-type admini-
stration building to house the Contractor’s of-
fices, concrete a n d prefabricated aluminum
barracks, warehouses, Communitl’ service
buildings, and se~eral laboratory buildings. The
Administration Compou~d ~vas enlarged and
pro~’ided with aluminum chain link fencing. A
large volume of modifica~ions to existing struc-
tures and additional construction ~vas accom-
nlished to provide some -measure of comfort to
Tasli Force pe~sonnel. For example, eight bar-
racks were modified to provide day rooms, and
newly constructed barracLc included day rooms.

Building construc~~on on Site Fred was
predominantly Pasco-type structures for ware-
housing. Ten major cone rete projects on Site
Fred included the airfield extension, a 200,000 -
gallon water storage r= ser~’oir, an explosive
storage building. two ?:mphouses, three con-
crete ramps, a double :{ ~nis court, and a de-
contamination storage bl;ilding.

Additional recreat~~nal facilities, such as
volleyball and basketball c,~urts. ~vere constructed
on Sites Fred, Elmer. and h7an,

h!.41NTES-.\YCE

3.4 H&N’ was responsible for the maintenance
of all buildings. gr~unds, utilities, and all

AEC-oivne 1 equipment. Although som[uhat cur-
tailed I]y tile construction effort, the maintenance
program was continuous throughout Operation
HARDTA(; K, Phase I, and was predicated on
pre~~entive maintenance, normal wear and tear,
and non-sf:hedu]ed repairs. Due to the critical
requiremer t for continuous operation, reefers,
generators, and pumps were checked daily, and
any break flowns were cause for immediate re-
pair, day ]r night. All construction equipment
w’as rigidl ~ scheduled for lubrication and in-
spection, and breakdowns were often forestalled
by timely replacement or overhaul of parts.
Preventive maintenance with respect to buildings
and structures included securing all doors and
shutters ir[ an open position to prevent shock-
wave dam,~ge during test events.

Du:.ing the operational phase, H&N was
also respo:lsible for the Preventive maintenance
and minor repair of all Military-owned vehicles,
except those located at Site Fred.

Th(: maintenance and repairs to marine
craft was confined to engines, bottom and hull ~
plating, r[ placement of stringers and stiffeners, -
and the replacement and repairs of propellers and
shafts, T sese repairs were accomplished by
either beaching the craft by use of a “Gilhoist”
or placing ‘the craft in a floating dry dock.

Th~ maintenance of utilities increased
proDortiorally with the increase in population
during th~ build-up period, when additional faci-
lities ~vere put into use.

CHAPTER 4

ENGINEERING, CONSTRUCTION, AND
MAINTENANCE OF TEST FACILITIES

GENER-4L

4.1 The increased SCOE+of Operation HARD-
TACK, Phase I, nzarlv twice the magni-

tude of Operation REDIt-IXG, required a heavy
expendable test construction program fc; both
Bikini and Eniwet@ Atolls. Criteria for scien-
tific structures ~rere not completely released by
the Laboratories until tks middle of January,
19.58. The procurement o! men and materials and
the task of t.ransportin~ them to the EPG
created multitudinous p:~l>lems for the AEC
Contractor. Nlaterial sto:age, fabrication, con-
struction, and in~pection. as well as the housing
and feeding of construc~~~n personnel, are but
a few of the manv efforts that result in a com-
pleted structure. Despite :Ihe many obstacles and
the rigid construction s:herlules. the job was
effectively accomplished EX H&hT.
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4.2 To maintain a dual-shot capability,
L?(2RL test facilities ~vere constructed at

Bikini Atoll and LASL test facilities at Eni[~etok
Ato!l. Ho~vever, adverse weather conditions in
the Bikini 4t011 area resulted in the transfer of
five shots to Eni\vetok Atoll. Twenty-foe; barge
zero stations and five LCU hull zero stations
~vere fabricated for Operation H.4RDTACK,
Phase I, using cargo-type barges and obsolete
LCU hulls procured from h’a~y and Army
sources. Subsequent to construction completion,
one of the barge zero stations ~as damaged
beyond repair while in tow from Eniwetok to
Bikini Atoll, and two were cancelled as a result
of a program change. Barge station construction
required the addition of a second floating dry
dock (AFDL) at Eniwetok Atoll and the con-
struction of a three-fingered barge slip at Site
Nan. Of the shots scheduled for Operation

4EONFWENT6AU
.
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HARDTACK, Pha=e I, 2 t~cre high altitude, 4
~~ere surface ground shots, I was a balloon shot,
2 ucre undemate~ or sub-surface, and 26 ~+ere
detonated on floating zero stations.

4.3 The high altitude events required an
entirely new test facility at Site How in

Bikini Atoll for the Army Ballistics Missile
Agency. This ne~v facility included the construc-
tion of 62 scientific stations, and was rushed to
completion in time for beneficial occupany only
through a “crash”’ program involving emergency
procurement and premium overtime payments.
At the end of llarch, 1958. ~~hen the facility
was substantially complete, it became apparent
that the entire ABYLA program should be moved
to Johnston Island for reasons of safety that
developed only as the pro~ram advanced. Once
the acquisition of Johnston Island from the
Pacific Air Force Command ~vas achieved by
CJTF-Seven on 10 April 1958, the gigantic
task of moving the entire ABMA facility from
Site How to its new location began. Construction
crews removed the .4BX!A facility and re-erected
it at Johnston Island in record time. Construc-
tion at Johnston Island was completed on 15
July, two weeks ahezd of schedule.

ENGINEERING

4.4 The engineering of test structures for
operation H.ARDTACK involved the

design and construction of more than 350 scien-
tific structures at various Iocations within the
EPG. UCRL requirements and criteria were in
the hands of the .~EC Contractor by the end of
December, 19.57, and those of LASL by the
middle of January. 1958. To ex~edite the neces-
sar-,- engineering design and planning require-
m~nts of the =ci~ntlflc program from initial
criteria to the r.lesse of approved plans for con-
~truction. H&.S a.==~~necfProiect Engineers from
its Los .Angelt-= Office to provide liaison ~vith
each of the major Scientific L,sers. At Jobsite,
the .4EC Contractor created the position of
Technical Facilities Coordinator to execute ne~v
and r~v~~erl engineering design requirements and
to pro~i~ie on-the -=pot liaison bet~seen the LTsers
and the Cont?actc~r”s .Jobsite Engineering Di~ri-
sion. Headed h> the Contractor’s Assi=tant
Engineering Sfan.. _z Uer and staffed ~vith Project
Engineerc. Design Engineers, and Design and
Senior Draftsmen from H&Y’s Los Angeles
Offir~,. thi~ group =tayecf in force at EPG from
.Januar~ until lat~ .4pril, 1958, at which time
the po~ition of Technical Facilities Coordinator
~~as sustained hv a Proiect Engineer until early
June. The Technical Facilities Group proved
verv effectil-e in the expeditious processing of
~.~r requirement. and changes jnitiated at EPG
and aided irnmea=.:rably in the over-all construc-
tion effort. Dra’.l-ing.< for Jobsite-designed test
facilities l~+re approved by the Eni~vetok Branch
engineering staff.

CONSTRUCTION

4.5 Expansion of the off-site Rad-Safe
Weather Station network called for the

construction or rehabilitation of facilities at
four other atolls in the Marshall Islands, Ron-
gelap, Ujelang, Utirik, and Wotho and at Ka-
pingama.rangi and Kusaie Atolls in the Carolines;
and at Tarawa in the United Kingdom Trust
Territory of the Pacific, as well as at h’auru in
the Australian Trust Territory. Weather Sta-
tions were also constructed at Truk and Ponape.
In most cases, materials were precut at Site
Elmer for assembly at the pertinent location.

4.6 The major scientific facilities at Eniwetok
Atoll were constructed at Sites Yvonne

and Janet and on the Gene-Helen-Irene complex.
These facilities were utiIized in the detonation
of 18 LASL and 5 UCRL shots. Among the
major scientific structures were Station 91, a
300-foot photo tower on Site Elmer; Stations
1130, 1611, and 1612 on Site Yvonne, and
Stations 1212.01 and 1?12.02 on the Gene-Helen-
Irene complex.

Station 1312, constructed for LASL and
EG&G, ~vas the largest scientific structure built
for the Operation (see Fig. 3-5). It was designed
as a Recording Station for uarticipatiori iti the
DOGIVOOD, PINE, OLIVE, OAK, ELDER,
YELLOIVWOOD, TOBACCO, and WALN1..T
events. For this station alone, a total structural
concrete pour of 3673 cubic yards was required.
The floor plan provided for five utility rooms,
connecting passageways, and an escape hatch
compartment to the outside and through th~
roof.

Station 2!1, the GZ Station constructed for
L.4SL for the KO.4 etent, consisted of two steel
tanks, one in~irle the other, and three sand-filled
boxes (see Fig. 3-6). The inner tank w-as 10 feet
in diameter and 1I feet high; the outer tank was
30 feet in diameter and more than 22 feet high
to maintain 10 feet of water abo~’e the inner tank.
Po\vcr ivas supplied by two 30-kw 120 20S-volt
motor generators.

47 Major scientific station construction at
Bikini Atoll was required on the Oboe-

Peter-Tare complex and at Site How. Station
~200, Sitp Sugar, was modified to add a gener-
ator room, and a 150-foot diagnostic tower wa~
constructed on top of the bunker and was des-
ignated as Station 22.50. In conjunction with the
ABhlA program, Stations 6001, a rocket firing-
pad and service tower, and 6002, a control bunk-
er, ~vere constructed at Site How. In addition to
the two major facilities at Site How, there were
60 stations constructed for participation in the
two high altitude shots. R%en it was determined
that the ABMA facilities would be reconstructed
at Johnston Island. all but ? of the scientific
stations originally located on Bikini Atoll were

Page 45

+V



~L
PART Ill, CHAPTER 4

---, .- . —~ . - =<.%’
L

...& G----- —- -a— .-~--”

-..A. _ ————c
—- . . . -----

ii. —’ ----

.-

--/

Figure 3-5. Station

rebuilt at the ne~v locati~n. On Site h’an, the
base camp for Bikini .~toll. the major facilities
constructed included a TG 7.1 Administration
Building: Building 2U4-Communications; a three-
fingered barge slip and assembly area; and
Assembly. Building 279, The rehabilitation and
modification of Stations 70 and 500 also re-
quired considerable construction effort.

4.8 ln addition to the many scientific struct-
ures. complex subrr.arme cable and elec-

trical distribution s>-ster-. ~ t~ere installed at
Eni~vetok and Bikini .\toI!s to service the vari-
ous major installations. Se”.-eral existing stations
at both atolIs were mcd~~ied to meet the re-
quirements of Operation l-i-~RDT.4CK, Phase I.

4.9 The late submission of criteria to the
Contractor resulted in a “crash” con-

struction program to mt,t target dates for sched-
uled events. Use of shot barges for the majority
of events provided a flexibility of location and
at the same time allo~~ed maximum utilization
of the scientific complexe=. Construction forces
[vere ~vorking on a T?-hour extended work -~veek
from March through .July in order to complete
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1312, Site Janet.

.

+-

-.
_..

(\v-8822)

test facilities on schedule. Additional events
were scheduled early in June and absorbed into
the construction program. The problems of emer-
gency procurement were met by ‘(crash” buling
in the United States and in the Hawaiian
Islands, and by the expediting of items by air
to ,Johsite. Construction starting and completion
dates for scientific stations are shown in Fig. 3-7.

hfAINTEN-4NcE

4.IO Prior to the build-up phase of Operation
HARDTACK, maintenance on scientific

structures was continuous, lvith records kept
reflecting the maintenance checks for each of
the stations. \faintenance Work Orders were
issued for the rehabilitation of certain of these
stations during the build-up period. The interiors
of such stations were cleaned or sandblasted
and painted and, in some cases, the blast doors
required extensive repair work. Following O~er-
ation H.ARDTACK, the majority of mechanical
equipment installed in stations remained in place,
with the provision that the equipment be opera-
ted even two !veeks for maintenance purposes.
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STATION

1

2

3

4

5

6

7

8

9

10

11

12

13

15

16

17

20

21

22

23

24

2.5

27

28

29

30

32

33

3-I

37

38

39

50.01-.06

50.07-.10

50.11-.13

Page 48

SCIENTIFIC STATION COMPLETION

D.4TE
STARTED

8-7-58

6-16-58

1-20-58

1-20-58

1-20-58

1-28-58

11-25-57

11-25-57

1-20-58

5-6-58

1-25-58

1-11-58

1-11-58

7-7-58

6-8-58

6-16-58

1-4-58

12-31-57

6-6-58

3-21-58

5-24-58

5-30-58

12-26-57

1~-~7-57

1-30-58

1-8-58

2-20-5.8

1-28-5S

1-15-58

2.23.58

~-]~-~~

~-~f-~~

3-~5.55

4-1-58

4-1-5s

DATE
COMPLETED

8-18-58

7-5-58

‘i-3-58

7-12-58

5-16-58

4-21-58

6-14-58

6-9-58

6-27-58

7-26-58

5-9-58

6-28-58

7-22-58

8-6-58

7-22-58

7-25-58

4-25-58

4-17-58

7-18-58

6-5-58

6-28-58

6-28-58

5-14-58

5-14-58

5-27-58

5-27-58

4-18-58

5-10-58

5.12-58

6-14-58

Cancelled

Cancelled

4-18-58

4-18-58

7-12-58

ST.4TION

50.14-.15

70

J70

71

72.02

73,01

74.01

74.02

75.02

76

77.01

77.02

78.01

80.01

8~.01

82.02

84.01

90

91

92.01-.02

92.03

92.04

105

110.01-.02

110.05

111.01-.08

121.02

125.01-.06

125.07-.09

131.01

131.02

131.03-.04

160.01

160.02

160.03

LIST

DATE
STARTED

4-1-58

3-6-58

6-5-58

2-5-58

2-14-58

3-3-58

2-17-58

3-31-58

3-17-58

11-23-57

2-26-58

12-24-57

11-11-57

3-5-58

3-3-58

2-24-58

3-7-58

4-1-58

10-2-57

1-22-58

12-2-57

12-2-57

3-3-58

3-23-58

3-23-58

3-4-58

2-19-58

4.~1-58

4-17-58

4-8-58

4-12-58

4-8-58

4-8-58

4-8-58

4-8-58

Figure 3-7A. Scientific Station Completion List I Sheet 1 of 4).

DATE
COMPLETED

4-18-58

4-19-58

6-12-58

7-10-58

4-20-58

4-17-58

5-29-58

4-5-58

4-4-58

5-8-58

4-11-58

5-16-58

4-18-58

4-19-58 ;

4-19-58

4-10-58

4-19-58

7-25-58

8-16-58

4-20-58

4-17-58

4-19-58

4-19-58

5-5-58

5-5-58

4-19-58

4-26-58

4-24-58

4-17-58

4-12-58

4-14-58

4-12-58

4-26-58

5-3-58

4-26-58



. STATION

163.01

163.03

163.04

163.06

1’70.01-.03

170,04-,06

171.01

171.04

J172.01

J172.02

178.01-.36

180.1

180.02

180.03

181.01-.03

182.01

182.02

190.01

190.02

201

203.01-.02

~04.ol.,513

210.01-.12

211.01-.36

231

~~~.ol

240.02

j~],(l:.,lo

242,01-.06

~~()

261

Q913.ol-,04

291.01-.36

3Q~03

322.02

kLJNFAAm-wd.

SCIENTIFIC STATION COllPLE’r ON LIST

DATE
STARTED

4-10-58

4-10-58

4-10-58

4-1o-58

3-10-58

4-2-58

3-11-58

4.2-58

6-2-58

6-11-58

7-7-58

2-7-58

2-15-58

2-19-58

3-11-.5s

3-~()-58

3-3-58

2-’7-58

2-13-58

7-20-58

7-19-58

7-19-58

7-19-58

7-24-58

4-8-58

~-~,j-58

~.~5.58

7-23-58

7-24-58

4-24-58

4-28-58

7-20-58

‘7-18-58

1-2’7-58

1-22-58

DATE
COMPLETED

4-26-58

4-26-58

4-12-58

4-26.58

4-26-58

4-20-58

4-19-58

4-20-58

6-8-58

6-20-58

8-2-58

4-24-58

4-24-58

4-24-58

4-20-58

4-11-58

4-18-58

4-17-55

4-20-58

7-27-.58

8-6-58

8-6-58

7-24-58

7-24-58

4-26-58

5-24-55

6-~o.5g

8-2-58

8-2-58

7-7-56

6-27-58

7-23-58

7-24-58

4-24-58

4-1-58

S’rATION..——
:3j2,03

:322.04

360.o1-.o2

500

540.01-.02

J540

541.01

541.02

541.03

J600

J611.0:1

J612

J613

630.01-.03

630.04

630.05

J660.03

681.01

681.02

681.03

810.01-.02

810.03

J831

860

861

870.01-,02

871.01-.02

872.01-.08

J91O

J930.01-.O3

940

9-I1

942

945

946.01

Figure 3-7B. Scientific Station Completion List
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(Continued)

DATE
STARTED

1-22-58

1-22-58

2-5-58

1-20-58

4-28-58

5-8-58

4-7-58

3-22-48

4-5-58

6-13-58

5-15-58

5-12-58

5-1-58

3-10-58

3-21-58

3-22-58

5-9-58

3-31-58

3-31-58

3-31-58

3-3-58

2-24.58

6-2-58

3-31-58

4-17-58

7-Q1.58

~-2~.~8

7-18-58

5-12-58

6-1-58

2-17-58

4-18-58

5-1-58

2-24-58

4-12-58

(Sheet 2 of 4).

DATE
COMPLETED

4-10-58

4-5-58

4-24-58

7-7-58

4-28-58

5-15-58

4-7-58

4-10-58

4-9-58

6-13-58

6-~-5g

5-29-58

7-7-58.--
4-26-58

4-18-56

4-18-58

7-’7-58

4-4-58

4-12-58

5-17-58

5-20-58

5.~3-53

6.~1-5S

4-5-53

4-26-5S

y-~:.~~

‘7-22-5s

7-2~.53

5-29-55

6-5-5S

4-26-53

5-3-53

5-7-5s

5-14-5s

4-19-5s
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STATION

946.02

lo~l

J103O

1130

1131

1210.01

1210.02

1211

l~lz.ol.,oz

1213

1216

1217

1218

lz~o,ol-,oz

1310

1311

1312

1314

1315

1316.01

1317.01-.02

13Q0

1330

1410

1510

1511

1512

1513.01

].<]3.02

151.;

1,-)20

l,j~~

1<523.01-.04

1~~~

1~~~
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SCIE\TIFIC ST.A.TION CO\fPLETl(N 1, ST

DATE
STARTED

4-12-56

2-25-5s

5-8-53

1-11-58

2-13-5S

2-3-5S

1-6-5S

1-29-58

1-14-5s

2-13-5S

1-7-5s

2-1’7-5S

1-24-5s

3-27-5S

11-12-57

1-23-5S

9-20-57

3-5-5.S

~-:-~g

2-17-58

4-4.55

4-8-56

~-2~-5S

l-~9-5~

4-1-55

1-11-5s

2-13-5s

?-96-55.-

12-24-57

3-3-56

1~.~-~:

~-lfj-,j~

2-]5.5s

1-6-55

1-22-5,5

DATE
COIIPLETED

6-14-58

4-19-58

7-7-58

4.~0.58

4-11-58

4-17-58

4-2 Cl-58

4-26-58

4-12-58

4-18-58

4-20-58

4-11-58

4-20-58

4-24-58

4.23-58

4-17-58

4-25-58

4-17-58

4-~@58

4-20-58

4-21-58

4-10-58

8-16-58

4-26-58

~-~5-58

5-31-58

4-4-58

4-11-58

5-24-58

3-8-58

4-~()-58

4-20-58

4-20-58

4-25-58

4-15-58

STATION-—..
15~6

1527

15~8.ol.,132

1610

1611

1612

1616

1617

1710

J1711

J181O

J1811

J1812

~13(j

~131.ol

2130.02

2130.03

2130.04

2130.05

2132

2150.01-.04

2151.01-.03

2200

2210

2230.01-.02

2240

2250

2251

2253

2260

2270

2300

2410.01-.03

2420.01-.02

2430.01-.02

{Continued)

DATE
STARTED

1-8-58

2-27-58

3-22-58

2-10-58

2-15-58

2-15-58

3-22-58

3-22-58

3-8-58

5-2-58

5-8-58

5-11-58

6-13-58

2-10-58

2-14-58

3-21.58

2-6-58

1-28-58

2-6-58

1-7-58

3-31-58

3-11-58

11-14-57

1-29-58

2-6-58

3-3-58

1.29-58

3-24-58

4-7-58

4-7-58

2-6-58

11-15-57

3-9-58

3-9-58

6-6-58

Fi~mre 3-7C. Scientific Station Completion List (Sheet 3 of 4).

DATE
COMPLETED

4-16-58

4-20-58

4-10-58

4-20-58

4-28-58

4-23-58

4-20-58

4-20-58

4-19-58

7-7-58

7-25-58

5-30-58

2-27-58

4-18-5%

4-20-58

4-20-58

4-20-58

4-20-58

3-8-58

6-23-58

6-10-58

8-1-58

6-7-58

6-7-58

4-19-58

4-26-58

4-19-58

4-18-58

4-26-58

4.26-58

4-26-58

4-18-58

5-17-58

6-6-58



ST.ATIOh’

J3230.01

J3231.01-.O6

J3231.07-.OS

J3240.01-.O2

J3~.41,01

J3260.01

J3260.02-.O5

J3260.06

J3261.01-.O2

J3262

3401

.2402

3440.01

J3440.01

3440.02

3440.03

3440.04

3440.05

J3440.05.4

3440.06
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SCIENTIFIC STATION ~ONII’LE”j” (IS 1,1ST (Continued)

D.4TE

5-1-58

5-3-58

6-2-58

5-26-58

5-1-58

5-19-58

5-22-58

.5-19-,5~

5-19-58

5-1-58

7-24-58

7-24.58

3-8-58

5-1-58

3-7-58

2-18-58

3-7-58

3-8-58

6-19-58

4-7-58

DATE
COXIPLETEI)

7-7-5s

6-20-58

6-20-58

7-i-58

‘i-l-58

6-9-58

6-9-58

6-9-58

6-4-58

7-7-58

7-~4-58

8-2-58

3-24-58

7-7-58

3-20-58

3-18-58

3.26.58

4-23-58

6-~Q-5~

4-12-58

STATION..—
3440.07

3480.01

34s1

3482.01-.92

3483.01-.42

3484.01-.08

3485.01-.14

3486.01-.15

3487.01-.61

3488.01-.05

3489

J6001

J6002

J6003.01-.O3

J6004

J6006.01-.O2

J6007.01-.O2

J741O

ya~()

7421

DATE
STARTED

3-22-58

7-20-58

7-20-58

7-24-58

7-21-58

7-21-58

7-20-58

7-21-58

7-19-58

7-20-58

7-20-58

4-24-58

4-24-58

4-24-58

5-15-58

6-12-58

5-24-58

5-5-58

3-22-58

6-5-58

Figure 3-7D. Scientific Station Completion List (Sheet 4 of 4).

DATE
COMPLETED

3-25-58

8-2-58

7-26-58

8-4-58

7-24-58

7-25-58

7-30-58

7-30-58

7-31-5/3,

7-31-58

8-2-58

‘i-7-58

‘7-7-5s..
;-5-58

6.2-58

7-’7-58

6-26.58

7-7-56

4-19-56

7-14-56



PART Ill, CHAPTERS 5 and 6

CHAPTER 5

OPERATION AND MANAGEMENT OF CAMP
AND SUPPORT FACILITIES

5,1 Camp management and operations ware
provided by H&N for the AEC at all EPG

camp sites, except Sites Fred and David, which
were operated hy CTG 7.2. Operation and
management included:

a. All camp services including subsis-
tence, quarters, laundry, mail, camp
stores, barber shops, refreshment
bars, medical and dental facilities,
insect and rodent control, and rec-
reation.

b. Utilities operation including salt and
fresh water semices, electric power,
sewage disposal, telephone, radio-
phone and telet}-pe.

c. lVa.rehousing and property account-
ing for all materials and equipment
shipped for CTG ‘i.5 and, in some
cases, for other Task Groups.

d. Stevedoring and cargo handling, ex-
cept on-shore at Sites Fred and
David.

5.2 Tempora~ camps were operated at Sites
Janet, Yvonne, How. George, Nan, and

Oboe. The permanent camp at Site Elmer was ex-
panded with the construction of -1two-story bar-
racks, 3 single-sto~ barrzcks, and 2 guest
houses. Each off-island camp provided services
identical to those supplied at the permanent
camp, although in reduced scope. A completely

outfitted laundry was operated at Sites Elmer
and Nan; however, ironing service was not pro-
vided at Site Nan. Home-type washing machines
were supplied at all temporary camps. Limited
camp semices were provided by the Contractor
in support of all scientific personnel at Ujelang,
\\’otho, Utink and Rongelap. Camp store items
were available at all sites including off-atoll
J1’eather and Rad-Safe Stations. In general,
only necessities were stocked; how-ever, limited
recreational gear, such as fishing equipment and
a few non-essentials, were provided.

5.3 Stevedoring operations at EPG were pro-
vided as specified in the agreement be-

t~veen the AEC and CJTF-Seven dated I June
1955, until modified and revised on 1 July 1958.
Under the former agreement, CJTF-Seven, :
through the facilities of the ATCOM, CTG 7.2,
rvas responsible for all port operations. l-Tnder the
new agreement, CTG 7.2 was relieved of the dot- ‘
umentation responsibilities, including Custom
Declarations, Landing Certificates, and docu-
ments of a similar nature, and they were as-
sumed by H&N. How’ever, preparation, inspec
tion, and performance of all security regulations
remained under the ATCOM’S control. Cargo
handling ~ras also the responsibilit}- of H&N
during Operation HARDTACK. As an indi-
cation of the volume of TG 7.5 cargo handled,
a total of 10,374 long tons (23,907 measure-
ment tons) rvere offloaded and backloaded dur-
ing Januarv. 1958, a peak month for steve-
doring acti~;ties.

CHAPTER 6.
OFF-ATOLL OPERATIONS

6.1 A1l W’eather and Rad-Safe Stations, in-
cluding nelr ccmstmction at Nauru, Po-

nape, and Truk, were completed prior to 15
Xfarch, the operational dare of HARDTACK,
Phase I. H&N operated all facilities at IVotho,
Utirik, Ujelang, and Ron,gelap, and provided
trained personne! for the maintenance and opera-
tion of equipment. hfaintenance at stations oper-
ated bv military pemonne!--Tarawa. Kapinga-
marang”i, h’auru, and Ku.=ie--became an ~n-
creasingly difficult problem as the Operation
progressed. Although a training program for
military personnel responsible for the opera-

tion of distillation and power equipment was
instituted prior to the activation of these camps,
the time devoted to such training was insufficient
to provide quaIified personnel. Many costly
maintenance support missions by H&N were
required as a result of excessive breakdowns
of distillation and power equipment.

6.2 Cargo-carrying capabilities of support air-
craft severely limited the Contractor in

his efforts to provide repair and maintenance
of the equipment necessary for the operation
of of f-atoLl sitis; support by ship was impractical
during the o~rationaI phase of the test series.
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CHAPTER ‘7

SECURITY, CLASSIFICATION, AND
PUBLIC INFORMATION

PLANNING

7.1 A series of conferences and the inter-
change of correspondence between I-?ead-

quarter>, JTF-Seven, and TG 7.5 contributed
to the establishment or reaffirmation of basic
security policies for Operation HARDTACK.
.$mong these policies were controls for access
to EPG; minimum security clearances for mili-
tary and civilian participants; designation of
security areas; strength and deployment of mili-
ta~y guards; security badge system; security
briefing media; control of photography; use of
couriers: and shipment of test devices and other
classified material= rind documents between the
Nlainland and EPG. These subjects, with the
exception of [he latter one, ~vere formalized in
the JTF-Seven SOP series. The shipping in-
structions are contained in Appendix 1 to Annex
C, JTF-Seven Administrative Plan 1-58.

~.~ The minimum clearances for HARD-
T.4CK participants at EPG were es-

tablished as “Confidential” for military per-
sonnel and “L” for AEC Contractor personnel,
as of the 1 yfarch 1958 “cut-off” date. This
date t~as later extended to 15 March 1958.

7,3 .4t the request of .4EC, CJTF-Seven
made the arrangements necessary to ob-

tain hfilitar~ Police from units having had pre-
t.ious experience in guarding nuclear weapons
=toragc areas. Due to economic limitations and
the inal)ilitv of the Department of the Army to
provide <uch experi~nced guard personnel in quan-
tities (,q~.ivaltint to those during Operation RED-
IYIXG. it was necessary to reduce the number
of ~~ili~arv Guards for Operation HARDTACK.
Thr REDJ1’Ih7G Iota] of 260 Military Police
(2.52 cnli<ted men and 8 officers) was reduced
to ] ~I “.Top Secret’’-clearerf NIP’s ( 133 enlisted
men and S officers) for H.\ RDTACK. This
d(.(r(fiq in fore:- necessitated the elimination
of c(rtain “tra~el control” points and the r~
rlu(tion of the ra:io of guarrl~ for contingency
u.w. .4 ioint .JTF-Seven and .4EC training session
\\”a= h(,lrf for s(~enal weeks in January, 1956, at
S:n{]ifi EI;I~e to train the Military Police in the
f~lndamc-ntals of tine AEC physical security pro-
(Aure< and in th.~ HARDTACK security badge
S}’.<tem.

‘7.4 .4 detachn-.ent of “Top Secret’’-cleared
~larin~,~ was assigned to TG 7.3, based on

the l’SS BOXER. and detailed to guard shot
barges at Bikini .+toll and to provide a military
guard for inter-a:oll water shipments of test
devic(s.

7.5 The normal complement of AEC security
personnel assigned to the Pacific Opera-

tions Division of the Office of Test Operations,
ALO, was increased to handle the anticipated
operational work load. This was accomplished
by obtaining personnel from other ALO offices
and from the San Francisco Operations Office.
For the most part, such personnel were inex-
perienced in test securitv problems; and, as they
ivere assigned to the EPG for varying perio~
of TDY, considerable on-the-job training was
required.

7.6 Test devices for the DOD-sponsored un-
denvater and high altitude shots were

transported to the EPG via the USS BOXER.
By agreement ~vith CJTF-Seven, the (’comman-
ding Officer of the USS BOXER was designated
an AEC Military Courier by the Manager, ALO,
to provide security protection to the Wclear
materials enroute to the EPG and to certain
items remaining aboard after arrival. Custodv
of the materials off-loaded from the “USS
BOXER at EPG was assumed by the AEC SS
hfaterials Accountability Representative (AC /S,
E-~. TG 7.5). Accountability for all HARD-
T.4CK SS materials was the delegated respon-
si}]ility of the .4EC SS hfaterials Accountability
Representati\’e.

7.7 Arrangements ~vere made with the US
Bureau of Customs to identify official

hull-i mail of TG 7.1 to eliminate customs inter-
ception and examination. ~rhich were encoun-
tered during Operation REDJTING.

OPERATIONAL PH.ASE

7.8 In addition to the Category 1 materials
brought to the EPG via the VSS

130XER, there ~vas a total of 52 special flights
used to transport the hulk of such materials
to the test site. ~Vhene~er possible, classified
spare test device com~oncnts were brought back
to the Mainland on “sample return” aircraft,
using armed officer couriers operating under the
provisions of SOP 205-4. hTine special flights
~vere required to return test devices or com-
ponents, which, for various reasons, could not
be sent on “sample return” aircraft. From a
security standpoint, there were no incidents to
cause concern. In the early phases of the Oper-
ation, some couriers of classified nuclear mater-
ials of subordinate exigency were not receiving
complete instructions on the Mainland regarding
where and to whom to surrender the nuclear
materials upon arrival at EPG. That condition
was quickly corrected by Headquarters JTF-
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Seven. Upon arri~al at the EPG, custody of
these materials lvas assumed by the CTG 7.5.
Military Guards were utilized to safeguard
movements of such materials outside guarded
security areas. AEC couriers accompanied all
intra-atoll movements and inter-atoll ai~ ship-
ments of Category 1 materials. Inter-atoll sur-
face shipments ~vere in the custody of CTG 7.3.
Certain scientific, technical and operational per-
sonnel of TG 7.1 ~~ere authorized in writing
to transport intra-atoll, in their personal cus-
tody, Categories II and III materials.

7.9 Due to the delay in the acquisition of
PAC funds and the shortage of stock-

piled construction materials, required physical
security installations, such as replacement peri-
meter fences for the Administration Compound
and the CMR area, Site Elmer; guard shacks;
and pertinent communications, were completed
at a critically late date. In some instances, emer-
gency measures had to be adopted to provide
suitable protection for classified materials and
documents ~vhich arrived at EPG prior to the
completion of the physical security plant.

7.10 The number of “rravel control” points
~vas reduced during this Operation. There-

fore, numerous =igns pointing out security areas
and badge requirements were posted. Military
and H&X guard patrols were utilized to enforce
access to such are~c; these guards also made
periodic checks to see that required badges were
~vom.

7.11 The HARDT.4CK -ecurit~ badge system
became operation; on 10 March 1958.

During the Operation, a total of 20,995 badges
~vas issued to e]] participants. This figure in-
cluded regular. special, and exchange badges and
replacements for broken or lost badges. The
badge system, as described in SOP 205-6, re-
quired minor modifications to change the de-
sign of the official obsem-er badge and to pro-
vide several new badge types to identify
observers from the United Kingdom, NATO, and
the [united Nations. Color layouts depicting the
security badge system were made available to
Headquarters, JTF-Seven. and all Task Groups
for orientation and information purposes.

7.12 A total of 18.5 H-ARDTACK security
badges were reported as lost and not re-

covered, constituting a ]oss percentage of 0.009.
Persons reporting their badge as lost were re-
quir 1 t o execute a “hst Security Badge
State-T. cnt.”

7.13 Exchange badges w-ere used to ensure
maximum security controls for access to

exclusion areas. such as the assembly areas and
barge slips at Sites Elmer and Nan and the
CMR area at Site Elmer. Comparison cards con-
taining photos ~vere utilized to control access to
storage bunkers for test dei-ices and components
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and 10 th[ zero points, both ashore and afloat.
Thtre were no security infractions associated
with contr,o]ling access to these areas; ho~fever,
in sm’eral instances the mechanics of control
iiere seriollsly in danger of compromise as a re-
sult of the failure of some scientific personnel at
zero locations to cooperate with the access con-
trols. This situation was intensified by a lack of
adequate numbers of experienced security per-
sonnel to provide frequent field reconnaissance.
Agreements reached betuen TG’s 7.1 and 7.5
later corrected this situation.

7.I4 A record of security infractions incurred by
personnel of TG’s 7.1 and 7.5 ~vas main-

tained. In each case, the individual responsible
was properly cautioned, and steps ~vere taken to
prevent recurrences. A total of 44 security in-
fractions ~vere committed b~~personnel of TG 7.1.
Thirteen of the 44 security-infractions we;e com-
mitted by military personnel assigned to TG 7.1.
Tlventy-four infractions were committed by per-
sonnel of TG 7.5, of which 23 were by HtkN
personnel and 1 by AEC. There were no security
violations committed by personnel of TG 7.1 or
7.5, as defined by AEC regulations.

7.15 An extensive locally-designed security ~
poster program was initiat~d by the H&N

security organization. These posters, suitable for
indoor or outdoor use, were placed at strategic
locations and were relocated at frequent inte.r-
~’als on a firm schedule. Color slides of some of
these posters were also shown periodically at the
movies operated by H&Y.

7.16 Emergency burr-barrels and burn-boxes
were fabricated and supplied for use as

required bv Headquarters, JTF-Seven, for ele-
ments of TG’s 7.1 and 7.5. h’ew incinerators of
advance design tvere prm.ided in the adminis-
tration compounds on Sites Elmer and h’an for
routine destruction of classified waste and docu-
ments.

7.17 The H&N security organization, in con-
junction with TG 7.1 and the .AEC of-

fices, compiled and coordinated with the Jfilitary
Police a location list of all safe files utilized by
TG 7.1 and the AEC offices for the storage of
classified documents and materials. During non-
working and lunch periods, the MP’.c made se-
curity checks of the repositories and adjacent
unattended office areas. Records were also kept
of H&N classified repositories which were similar-
ly checked by H&hT guards.

7.18 The only AEC “Top Secret” documents
at the EF’G ~vere several from L.ASL,

maintained in the custod>- of Dr. TY. E. Ogle,
Scientific Deputy, JTF-Seven. Several “ToP
Secret” teletypes were sent from DJIA, AEC,
1$’ashington, to General Luedecke, the senior
AEC representative: however, they were subse-
quently downgraded to “Secret.”
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7.19 AEC and H&IN security personnel ~~erc
assigmd to .Jrrhnston Island in Jurw, 19.58,

and TG 7.5 Pass and Badge Office was e.stahlish-
cd on 16 June 19.5S. All cleared JTF-Sevcm per-
sonnel at Johnston Island wore green badges,
and all others ~vere required to wear red badges,
Special “No Clearance” badges from the EPG
interim badge system were uszd to denote un-
cleared H&hT personnel working there as “Good
Security Risks.”

7,20 The controi.s on photography at EPG,
as set forth in SOP 205-5, ~vere followed

by both TG’s 7.1 and 7.5. At the request of this
Headquarters, CIC personnel of Headquarters,
JTF-Seven, conducted a sumey of all TG 7.1
photographic processing and issuance points.
Compliance with control regulations was gen-
erally sati~factor!-: however, certain deficiencies
~vere brought to the attention of the CTG 7.1
and later corrected. TG 7.5 photo processing
points ~vere checked by AEC security personnel
and ~vere found to comply with the prescribed
regu]atjonsm

~,~1 A security survey of AEC interests at the
EPG was conducted by inspectors of the

Office of Security. ALO, during the period 25
l!ay to 1 June 1959, and it was found that. in
general, the EPG security program was function-
ing satisfactorily.

ROLL-UP

7.22 The last te=t detonation at Bikini occurr-
ed on 22 .July 1958. All classified infor-

mation was remc-ed from that atoll, and the
hlilitary Police departed on 1 .~ugust. The Ma-
rine guards of TG 7.3 ~vere relieved from further
~uarcl responsihili:ies at EPG on 22 July.

:23 The last test detonation at Johnston Is-
land occured on 11 August 1958. All

classified activities of TG’s 7.] and 7..5 ceased
on ]8 .4ugust, at which time the militav se-
curity guards }vere no longer required.

:~~ The last =i-.at at Eniwetok .4to11 occurr-
ed on 18 August 19.58. The or)erational

phaw ivas concl~ded on 15 September 1958.
R{’~pon<ihility fo~ ihe custody, security, and ac-
count al,ility-fo~ .;:. cxcended test materials (SS
rn~terial< at the EPG reverted to the Manager,
.4L0. on the lattc-r date. All SS materials left
thf EPG for rc~um to the Mainland by 20
,Iuwst 1958. Clz.=sified documents and other
materials. other than those to he maintained at
thf EPG hy the .~EC and its Contractors, were
removed by the same date.

7.25 The Nfilitary Police closed their last guard
post at the EPG on 20 August 19.5S. and

departed for the States. The HARDTACK
har]ge system ua= deactivated on 9 .septcmber
19.5S, and \vas rsplaced by the EPG interim

badge system which had been suspended during
the HARDTACK, Phase I, operational period.

PUBLIC INFORMATION PROGR.4M

726 Responsibility for issuing all public in-
formation materials concerning Operation

HARDTACK, Phase I, rested with the Joint
Office of Test Information in Washington, D. C.
The staff of JOTI was made up of AEC and
DOD public information personnel, with a re-
presentative of AEC’S Division of Information
Services as Director.

7.27 In addition, a military public information
officer was assigned to the staff of the

Commander, JTF-Seven.

7.28 Public announcements of individual de-
tonations were generally confined to those

for which the ~ield was more than 200 kilotons.
During the series, a total of 16 detonations were
announced.

7.29 The Director of ALO’s Office of Informa-
tion w-as assigned as a Liaison Officer to

‘he Joint Task Force on the staff of JOTI for
the PINON (open shot) event of Opqration
HARDTACK, Phase I; however, the event was
cancelled during the latter part of the program.

CLASSIFICATION ‘“

7.30 Prior to Operation HARDT.4CK, Phase
I, repre~ntatives of the Classification Of-

fices of ALO, SAN, FC ‘AFSWP, L.4SL, UCRL,
and Sanc?ia Coloration met to retise and re-
write the Classification Guide for the Pacific
Test Operations, The revision agreed upon was
submitted to AEC, Washington, and AFSW’P,
and after their approval it was for~varded to
JTF-Seven ~vhere it was approved for use in
Operation HARDTACK, Phase I.

7.31 The Chief of the Classification Branch
of the Classification Division, .4EC, N7ash-

ington, was decia~ated as Chief Classification
Officers for JTF-Seven. His alternate ~as the
Chief of the Declassification Branch of the Clas-
sification Di!-ision. AEC, Washington.

‘7.32 Direct participation of the .4L0 Classi-
fication Division in the Ilarshall Islands

phase of the Operation was rather limited and,
in the main, was handled by communication with
Albuquerque. .4 representative of the ALO Clas-
sification Of fic{ was in residence at Eniwetok
and Bikini .Atolls as the Classification Officer
for TG 7.5 for a period of three weeks. Since
most classification problems arose w-ithin TG 7.1,
which had its own classification representatives,
there was relatively little demand for a resident
classification representative for TG 7.5 affairs.

7.33 Major involvement of the ALO Classifi-
cation Division started with the Johns-

ton Island phase of Operation HARDTACK
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with attempts to reso]ve classification problems of th~’ AL’O ~lassification Division ~vas loanecl
arising from the unexpected rapid establishment to LASL and [designated as C1assificat ion Officer
of Johnston Island facilities. ALO Classification for TG 71 throughout the Johnston Island
Division afforded the Contractor classification phase. Inasmuch as other Task Groups operating
advice and assistance within the limits of its at Johnston Island did not have resident classi-
authonty. Subsequent to the establishment of fication representatives, the$e groups were servic-
the Johnston Island facilities, a representative ed as required.

CHAPTER 8

COMMUNICATIONS — ELECTRONICS

GENERAL

8.1 TG ‘7.5 provided communications services
in accordance ~vith EPG SOP Manual,

Chapter 0270. This report summarizes briefly
the services provided and documents the re-
quired semice improvements. A detaifed techni-
caI report is included in the Contractor’s COM-
PLETION REPORT, OPERATION HARD-
TACK, PHASE 1.

GRGANIZ.ATION

8.2 It ~vas apparent during Operation RED-
JVING that the TG 7.5 organization to

support the communications mission was in-
effective because the communications functions
w’ere divided within the Contractor’s organiza-
tion. This led to confusion, misinterpretation of
instructions, and duplication of effort. Prior to
the build-up for HARDTACK, Phase 1. a Com-
munications Division ~vas established within
H&hT’s Eniwetok organization \vhich resulted in
the successful accomplishment of the communic-
ations rnivion. The scope of communications
work for H.%I?DTACK was se~’eral times that
of REDt\’IN’G but was performed with only a
22 Pc increase in communications personnel. A
reduction in AEC communications staff ~vas also
realized by shifting a larger portion of the com-
munications program supervision to the Con-
tractor. The organizational status of HAN’s
Communications Division at Jobsite will be con-
tinued, and it is planned that the cable installa-
tion and splicing function< wilI be transferred
to the Communications Di~-ision to provide im-
pro~ed coordination of User requirements and
professional supervision of the cable program.

DESCRIPTION OF FACILITIES

8.3 TG 7.5 provided telephone service on all
i.~lands, except Site Fred. At the con-

clusion of REDl\; ING, it was apparent the Site
Elmer telephone facility was inadequate, and
engin=ring was initiated to replace the existing
manual-type system before Operation HARD-
TACK.

8.4 On ] February 1958, a 700-line dial sys-
tem with three-at lendant cabinets was

placed in sewice with dia! rie-lines to the TG 7.2-

furnished unattended dial system on Site Fred.
This system provided adequate semice and no
further expansion is indicated, unless the poPu-
tion figures greatly exceed those of HARD-
TACK. Of the 686 lines available, a maximum
of 582 were installed, and it is felt that this
number of lines could be reduced without affect-
ing the grade of service.

8.5 Three 70-line PABX dial s~stems were
procured to extend dial serwce to three

Eniwetok Atoll camps; however, installations
~vere made only at Sites Yvonne and Janet. The
third PABX was placed in stock after the Site
Ursula camp was cancelled and ~ available t~.
equip a third camp at Eniwetok Atoll or it may
be utilized in Bikini Atoll after the conversion
of that atoll to dial service. The Sites Yvonne
and Janet evchanges were connected to the
Elmer exchange by dial tie-lines; thus, all sub-
scribe~s ~vithin Eniwetok Atoll could be reached
by direct dialing.

8.6 During t h e planning f o r Operation
HARDTACK, TG 7.1 could not be as-

sured that the off-island PABX exchanges
would ~vithstand the blast effects; therefore,
parallel semices were provided from the Elmer
exchange to a number of off-island locations by
direct lines. The PABX off-island installations
withstood the blast effects, howeve~, and func-
tioned properly throughout the shot series.

8.7 The telephone service for Bikini .~toll
was provided on a manual basis. II was

found that the increased requirements due to
dividing the two laboratory activities, placing
UCRL shots at Bikini Atoll and LASL shots at
Eniwetok Atoll, overcrowded the system, render-
ing it incapable of hancUing the traffic load on
Site Xan. Lfanual exchanges were installed and
operated on Sites Nan, Oboe, and How. TG 7.5
is currently planning to replace the B~
Atoll manual system with a dial system before
the next full-scale test operation.

8.8 TG 7.5 funded t h e reinstallation o f a
35-line dial system and radio equipment

aboard the USNS AINSWORTH at a cost of
approximately $65,000. This communications
equipment had been previously installed for RED-
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J~ING hut was removed after that C)pc’r:ltion.
l~hen it was det..mnined that the USNS AINS-
lVORTH would again be used for Operation
HARDTACK, TG 7.1 requested communications
services be provided to support the evacuations
of Bikini Atoll. After the equipment was rein-
stalled, it was requested that it remain installed
for possible future use. H&N maintained the
radio equipment aboard and operated the tele-
phone exchange. Personnel required to man the
TG 7.5 Corn Center during evacuations were
assigned from the Nan Corn Center.

INTER-ATOLL SERVICE

8.9 .4 12-channel tropospheric scatter radio
system ~vas developed during REDtYIhTG

to prot’ide inter-atoll communications services.
Requirements for H.4RDTACK greatly exceed-
ed those for REDIYING, and action ~vas taken
to obtain a system w-ith suitable band width to
accommodate the added requirements. A 72-
channel tropospheric scatter system, located
within a U. S. Air Force Base and determined to
be excess to needs, was loaned to the EPG in-
definitely. This system was moved from Stewart
AFB. N~w York, and installed at EPG. Sixteen
channels were utilized to provide private line
subscriber-to-subscriber type service. A 24-chan-
nels of encrypted voice (ciphony) service and two
channels of teletype service. Also. a channel was
allocated to TG 7.1 for use in passing Bikini voice
“count-down” to selected Site Elmer subscribers,
and a channel was allocated to TG 7.4 for the
coorclinai Jon of air traffic bet}veen the Eniwetok
and Bikini control towers.

8.10 A total of .51 ~oice equivalent channels
was utilized during Operation HARD-

TACK. The subs :riber-to-sub.~ criber-type pr-
ivate-line channels mere eliminated Ho~vever, the
Bikini Atoll dial s:stem. the additional 2-way
dial tie-lines hetwetn Eni~ietoIi and Bikini Atolls,
and the improvements in ciphony equipment to
permit good quality voice senice within the de-
signed 50-kc band width ( 12-channel equi~alent)
~vil] ensure an adequate number of channels for
future operations.

SHIP-SHORE SERI-ICE

8.11 The AX TRC-24-type radio equipment
obtained on loan from military sourc( .s

ria~ installed at Sites Xan and Elmer to provide
rarfint~~enhone and radio teletype ser~’ice to the
[“SS Br)~ER and the l’SNS AINS\fTORTH.
This equipment was alw utilized to extend
ciphony sen-ice to the USS BOXER. Radiotele-
phone channels were connected to Sites Elmer
and Xan sw-itchboards, and adequate service
~va,~obtained. The increased power of this type
transmitter and the use of higher gain directional
antenna ashore improved coverage and extended
reliable semice from as far as 40 to 45 miles from
Site Nan.

8. ]:! A nigh frequency circuit utilizing fre-
quencies and equipment formerly allocat-

ed to inter-atoll service was activated to provide
a s’nip-sho:re service with the MV ALOTO and
to pro,;de communications with HikN forces en-
gaged in constructing off-atoll Weather and Rad-
Safe Stat ions. Voice service was considered
marginal and procurement action has been ini-
tiated to obtain single side-band-type transmitt-
ers and receivers to improve voice quality,
thereby reducing the volume of CW message
traffic.

CONI CENTER AND CRYPTOGRAPHIC
SERVICES

8.13 TG 7.5 provided and operated Corn
Centers on Sites Elmer, Nan, How, and

during evacuation periods, aboard the USNS
AINSWORTH. The Corn Center on Site How
~vas deactivated when ABMA facilities were r~
located to Johnston Island. The principal Corn
Center was located in Building 208, Site Elmer,
and was equipped with on-line crypto circuits
to Los Alamos, and tQ the Sites Nan and Fred
crypto. In addition, circuits capable of handling
unclassified messages and messages encrypted
in off-line crypto systems were installed, con-
necting the Site Elmer Corn Center to Weather
Central, Fred relay, and the back-up circuit
to the USS BOXER. The average in-
station handling time for message of all pre
cedences was considerably higher than during
the REDWING Operation. This was due to a
33’( increase in traffic with no increase in opera-
ting trorli space. Crowded conditions led to low-er
operating efficiency and an increased number of
security violations. The space situation became
so acute that it was necessary to establish a
Corn Center Annex in the TG 7.1 teleconference
facility. This allowed more space for operators
to handle the traffic load, but it was not the
solution to the space problem. Separating the
Corn Center function increased supervision prob-
lems and the opportunities for committing se-
curity violations since it entailed carrying classi-
fied messages to and from the Annex. Action is
being taken to constmct an addition to Com-
munications Building 224 to accommodate a TG
7.5 Corn Center facility.

8.14 TG 7.5 was delegated installation and
operating supervision for the Corn Center

created to process news agency traffic resulting
from the PIRON event. The installation was made
in Building 224, with 8 teletypes machines and
I fa~simile machine to handle the traffic origi-
nated by news media representatives. The cir-
cuits were connected through military, transmitt-
ing facilities from Eniwetok b Hawau and were
terminated in H o n 01 u 1u commercial services.
After the PII$ON shot was cancelled, equipment
was removed and operating Wrsonnel were re
leased.
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SUBMARINE CABLE SERVICES

8.15 The submarine cable program cost ap-
proximately S2 mil!ion for Operation

HARDTACK. Two new 26-pair cables were in-
stalled around both atolls to provide required
pairs for the TG ?.1 timing and firing mission.
Additions were made to the telephone cable
plant to pro~ride a minimum of 16 pairs at most
off-island locations. Studies indicate that it costs
from s % to $ u miMon to main~in the sub-
marine cable system for each o~eration. TG 7.5
is considering micro~vave to back up and event-
ually replace major submarine cable runs utilized
to provide communications services. TG 7.5 has
also recommended that TU-5, TG 7.1, conduct
tests to determine the feasibility of eventually
replacing the cable timing and firin system with

8microwave. Micro~a~e has ~roved ependable in
te]ephone company cornmcnications and tele-
vision applications and is portable to meet the
changing requirements of test programs.

8.16 Augmentation of the Sites Elmer-Fred
cable plant was accomplished by installing

JTF-Seven-furnished telegraph carrier equip-
ment to derive additional teletype quality chan-
nels. Installation of JTF-Selen microwave pro-
vided the required additional telephone channels.
and back-up to the submar:ne cable plant, Both
of these facilities function: -1 as designed, pro-
viti, nga high grade of communications service.

MOBILE RADIO SERVICE

8.17 TG 7.1 was provided the following com-
mercial VHF mobile type communications

networks at a cost of approximately $200,000:

Command Net. . Both Atolls

TU-4 (Sandia) Net ....Both Atolls

Rad-Safe Net ...... ......Both Atolls

TU-1 (LASL) Net ....Eniwetik Atoll

TU-2 ([-CRL) Net... Bikini Atoll

Adrninistrati~’e yet. Bikini Atoll

8.18 In many cases, the= radios paralfed dial
telephone semice aT Eniwretok Atoll, and

in other cases radios on several different nets
were installed in an_ office to supplement tele-
phone semice. The numbEr of mobile-type in-
stallations was limited. Traffic studies taken
under varying operational conditions revealed
that only a small percentage of the system capa-
city was utilized.

8.19 VHF-FM tactical-t}-pe military r a d i o
equipment (AN, J-RC series), on loan

from military sources, was installed in TG 7.5
Boat Pools, TG 7.5 Air Dispatcher nets, and
TU-3, TG 7.] nets. Approximately 200 units
were installed, mostly afl~at. These units pro-
vided a flexible means of communications, be-

cause they could be pretuned to operate on
several different nets. All nets were considered
adequate.

INTERFERENCE DETECTION SERVICE

8.20 Since a considerable portion of the scien-
tific diagnostic data was obtained through

the use of microwave telemetry, it was of prime
importance that these channels be protected
from interference by radar and other radio sig-
nals. .At Site Elmer, a military-furnished inter-
ference measuring and Iocating set was installed
in REDM’l NG Station 1518. This installation
protected the telemetry circuits located on the
adjacent 300-foot tower. A similar installation.
made in Building 204, Nan, was transfened to
Johnston Island during June. Portable units
covering o-300 megacycles were operated at
both atolls, as required. This equipment was
utilized to locate radio interference to any
authorized radio facility. The interference de-
tection team identified the offending signal, pin-
pointed its location, and advised JTF-Seven
for regulatory action.

8.21 Considerable difficulty was experienced
in bringing the older type of equipment

UP to satisfactory operating standards. The
equipment furnished to protect the microwave
telemetry lacked the sensitivity and operating
efficiency of later model equipment. TG 7.5 is
investigating the availability of commercial-type
interference-detection equipment; it is planned
that such a system mounted in a trailer will be
procured for use in future Nevada and Eniwetok
programs.

NEWSREEL OPERATION
899--- .Mthough the original delineation of TG

7.5 communications responsibilities with
respect to the transfer of the TE.4K and
OR.4N’GE events to Johnston Island was very
minor, requirements increased as program plan-
ning developed. A telegraph circuit was esta-
blished between Johnston IsIand and Site Elmer
to handle traffic during the initial entry until
the projected military voice circuits were e-sta-
hlished in May. A harbor control station, using
HF and VHF radio equipment, was established
to handle marine traffic.

823 Approximately 25 VHF-FM-VRC-18 type
radio units were installed and maintained

to support TG 7.1. Ship-shore radiotelephone
service was provided the USS BOXER by in-
stalling AN,’TRC-24-type equipment and tele-
phone earner to provide four voice channels. In
mid-June. a requirement was received to Frovide
and install single side-hand HF transmitters and
receivers for a count-down circuit covering a 90-
degree sector bet~veen Johnston Island and the
Hawaiian I s 1a n ds. Emergency procurement
action was initiated by the Contractor’s Los An-
geles Office, and the equipment was purchased,
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inspected, airshipwd to Johnston lslan~. and
placed in operation 10 days prior to the User’s
deadline.

MOTION PICTURE SERVICES

8.24 Coincident with camp activation, TG 7.5
operated six open-air theaters during the

build-up and operational phases of HARD-
TACK. Theaters at Sites Elmer and Nan were
equipped ~Yith arc projectors, and those at the
smaller camps and aboard scientific houseboats
}vere equipped with lamp-type projectors. Films
\vere rented from the Armed Forces Lfotion Pic-
ture SeNice to provide a free showing of regular
or cinemascope feature movies se\’en nights a
week. The theater at Site Elmer was extremely
overcro\vded and interfered \vith night softball,
tennis, and hancfhalI activities. Plans ha~’e been
made to relocate the present theater and to con-

struct an additional theater before another
oper:~tion. Also, arc-type projection equipment
has been cbtained to replace all lamp-type pro-
jection eqlliprnent.

TELEVISION STATION

8.25 WX LE-TV operates as an Armed Forces
Teh?vision Station and is operated and

maintained by TG 7.5. The facility consists of
a combined studio and transmitter station in
Building 488, Site Elmer. The station operates
from 1730 to !2255 hours daily and from 1330 to
2255 hours on Sundays and holidays. Coverage
of the Sites Fred-Elmer-David area is excellent.
This staticm, as presently located, interferes with
official communications services, and plans are
being made to construct new studios at the south
end of Site Elmer to accommodate the television
as well as the amateur radio station.

CHAPTER 9

TRANSPORTATION

9.1 Au water transportation within the EPG
~vas provided lIY TG 7.5, with the suDport

of TG 7.3. LSD’s un{ier the control of CTG 7.3
~vere used extensively during the Operation.
T\vo LST’S and hfl” ALOTO provided shuttle
service bet~een Bikini and Eniwetok Atolls,
while intra-atoll ~vater transportation was accom-
plished by means of LCU’S, LC?WS, and
DUKW’S.

9,2 The addition of Johnston Island required
a major effort from both Ertiwetok and

Honolulu for the movement of construction
equipment and mate; ials. The major part of the
freight mo~-ement from Honolulu was accom-
plished by barge. Ships larger than an LST
could not enter Johnston Harbor; therefore, all
direct-lift cargo from the hlainland was stel’e-
dored outside the lagoon and brought in by
barge, It was powihlp to beach LST’S aft~r the
removal of coral heads in the channel and the
construction of an LST landing ramp. A major
increase in the support provided other Task
Groups was -made possible by the addition of
the MV ALOTO to the permanent craft at
Enit~,etok. It= presence in the EPG allowed con-
tinuous construction support by both LST’S at
,i{l[]y separated areas, such as Wotho and

h’auru Atolls. If it were not for the support
nroviderf between Eni\vetok and Bikini .4to11s
by the hW ALOTO. construction at such distant
locations as Xauru Atoll might well have fallen
behind schedule because of a lack of surface
craft. Inclement weather and other factirs fre-
quently d(-i~>ed construction at the off-atoll
sites, and thi: dela>- might have adversely affect-

?-

ed the scientific program at Eniwetok and Bikini
Atolls had the ALOTO not been available.”

9.3 In an attempt to solve the complicated
requirements for air support of all Task

Groups, an Air Priorities Agent, based at Site
Fred, was established under a JTF-Seven Opem-
tions order, to control and coordinate with
TG 7,4 all aircraft dispatching within the EPG.
Each Task Group provided a Transportation
Control Agent for coordination with the APA.
All aircraft were scheduled from Site Fred, with
the exception of liaison aircraft on D – 1 and on
shot days. Due to the greatly increased volume
of traffic from Site Elmer on these days, it was
agreed that traffic control would be handled
from that site.

9.4 The unanticipated extmsion of the
HARDTACK program posed major prob-

lems in the maintenance of ships at the EPG. It
~~as necessary to release one of the LST’S to Pearl
Harbor for repairs during the most critical part
of the move to Johnston Island. Repairs re
quired 10 days and resulted in the absence of
the LST from the EPG for more than 30 days.
An LSD was also absent for an extended period
for repairs at Pearl Harbor.

9.5 Inter- and intra-atoll shipping was under
the control of CTG 7.5. Jobsite pro-

cedures to prevent duplication of shipment
and to account for all materials shipped from
one island to another were revised to include
the experience gained during Operation RED-
IVING. CTG 7.5 and CTG 7.1 obsemed the
methods pro~tided by H&hT Jobsite Procedure
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D-14 (Inter- and Intra-.4toll Shipping), dated
20 Novemuer 1956. A representative of TG 7.5
stationed at each camp was responsible for the
receipt and shipment of all supplies and the
allocation of space aboard surface craft and
aircraft. Each Task Group Commander provided
TG 7.5 with the names of persons authorized
to make requests for shipments; requests of
authorized persons only were honored.

The volume of cargo originating at Site
Elmer during HARDTACK far exceeded that
of any previous operation:

Air freight to aIl lVeather and
Rad-Safe sites ................... . 96,402 lbs.

Air freight to Johnston
Island ............. ... ............. 1,048,304 lbs.

Air freight to Bikini Atoll ....389.048 lbs.

Air freight to Mainland ........369.999 lbs.

Surface freight to all Weather
Rad-Safe sites ..................... 8,198.8 LT

Surface freight to Johnston
Island .......................... 4,052.9 LT

Surface freight to Bikini
Atoll .................................... 28,130.2 LT

Intra-atoll freight
shipments ....................... . 92,149.5 LT

96 A joint motor pool system of dispatching
vehicles for all Task Groups was not

established, except at Johnston Island. At Eni-
\vetok and Bikini Atolls each Task Group main-
tained dispatch controls of their assigned vehi-
cles. Bus service was provided at Sites Elmer,
Nan, and Johnston IsIand, with routes and
schedules established jointly by CTG 7.1, 7.5,
and CJTF-Seven.

9.7 Surface and air-lift support by TG’s 7.3
and 7.4 from the Mainland to the EPG

and within the EPG was excellent, particularly
in relation to the move to Johnston Island.

CHAPTER 10

SUPPLY

10.1 supply requirements f o r Operation
HARDTACK were increased in magni-

tude over any pre~ious operation. In anticipation
of a program equal to REDWIhTG, procurement
of inventory supplies was initiated as far in
advance as procedures, regulations, and availa-
bility of funds permitted. The addition of a
number of events early in June led to a program
of “crash” buying; however, requirements were
met, and no delay in the program resulted from
a lack of materials. In general, basic materials
were aIready on hand and preliminary work
could proceed while awaiting delivery of more
critical items. Advance procurement before con-
struction plans were firm resulted in some ex-
penditures for ~ertain facilities at Truk and
Ponape which were Iater deleted from the pro-
gram. However, the existence at Jobsite of
material procured for these stations allowed in-
cr~’ased flexibility later in the program in accom-
modating additional scientific construction which
could not be foreseen, A proposal to increase the
basic invento~ by several million dollars in
anticipation of future programs has been sub-
mitted. A larger basic inventory will permit
greater leeway in design and construction during
an actual test period, and will reduce the
necessity for “crash” buying and a tremendous
amount of air freight. Orderly procurement in

accordance with Government policies for proper
documentation, expediting, and traffic control
will greatly reduce costs.

10.2 During the interim period, additional
warehouse space totaling 12, S00 square

feet was provided with the erection of a paint
warehou~, a general stores warehouse, and a
bulk storage warehouse. A considerable amount
of stabilized storage area was given up to other
activities, and new areas as yet have not been
completely integrated. However, a more compact
and efficient operation can be expected for fu-
ture test series. Warehouse facilities provided for
80,069 square feet of inside storage, 49,524
square feet of refrigerated storage, and 547,750
square feet of outside storage. Limited personnel
and equipment support from the J-4 Section,
TG 7.1, was provided at Eniwetok and Bikini
Atolls.

10.3 Roll-up of all of f-atolJ operations was
completed on 18 .August 1958, ~vith the

exception of Johnston Island which was com-
pleted on 19 September 1958. Equipment
necessary for the operation of these sites has
been returned to inventory at Site EImer. DOD
equipment and facilities for all ~Yeather and
Rad-Safe Stations have been turned over to the
AEC and will become AEC property.
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CHAPTER 11

RADIOLOGICAL SAFETY

GENERAL

11.1 On 15 March 1958, the beginning of
Operation HARDTACK, CJTF-Seven as-

sumed responsibility for the radiological safety
of all JTF-Se\ren personnel. Each Task Group
Commander was delegated the responsibili~y for
radiological safety for the personnel within his
particular Task Group.

11.2 On 1 April 1958, CTG 7.5 relinquished
to CTG 7. I the operational control of

the Rad-Safe facilities operated during the non-
test period by H&NT. This control was retuned
to CTG ‘7.5 on 3 September 1958, 15 days after
the last detonation.

11.3 The Rad-Safe personnel of AEC and its
Contractor functioned as an independent

Rad-Safe organization for TG 7.5. TU-6, the
Rad-Safe organization for TG 7.1, acted as the
Rad-Safe organization during the operational
period: ho~vever, to keep radiation exposure to
a minimum, TG 7.5 maintained control over
services a~d operations as they affected TG 7.5
personnel. Close liaison was maintained between
CTG 7.5 and CTG 7.1 on all Racl-Safe matters
of mutual interest. Facilities ~~ere shared. and
~vork on common problems, such as dosimetry,
decontamination, and equipment repair, was ac-
complished by agreement between the two TG
Commanders.

11.4 The Commander of TG 7.5 held Rad-
Safe responsibility for the personnel of

TG 7.5. Th~ CTG 7.5’s Racl-Safe .4d\’iser was
resnoncih]e for staff direction on all TG 7.5 Raci-
Safe policies. The AEC Rad-Safe Officer was
de~ignated : he -4ssistant Chief of Staff. E-7,
~~ith responsibilit~- to the TG 7.5 Deputy Com-
mander for supeni<ing the Rad-Safe operations
and recommending protection measu:es, The
C’ontractor”s Rad-Safe Officer functioned as the
Operations Officer and provided necessary sup-
port, During periods when neither the Racf-Safe
.Adviser nor the -AcCiCtant Chief of Staff, E-7,
~va< at EPG. the .%EC Racf-Safe .4sQ;stant acted
a< .Assiqtant Chief of Staff, E-7. This organi-
zational arrangement was most satisfactory. and
demon~trated that H&X could adequately supply
radiological safety services for TG 7.5. In pre-
vious te~t series, Rad-Safe personnel were in-
tegrated into TU-6, TG 7,1, and the CTU-6
became the Rad-Safe Officer for TG 7.5.

11.5 The operational chart of the TG 7.5 Rad-
Safe organization is shown in Figure 3-8.

RADIATION EXPOSURE
OPERATIONAL GUIDES

11.6 The total cumulative exposure to JTF-
Seven personnel authorized by CJTF-

Seven directive was:

a. Gamma--a maximum of 3.75 roent-
gens (r) for any consecutive 13-week
period, with a maximum of 5.0 r \vith-
in the period of the Operation.

b. Any exception to this guide was to
be on an individual basis and had to
be approved by CTG 7.5 and the
CJTF-Seven.

The gamma criteria for TG 7.5 personnel
was further restricted to 5.0 r for the calendar
year. >

11.7 A contaminated area, defined as a- radio-
logical exclusion area (RADEX), was as

follows:

FULL RADEX--an area in which the
gamma radiation contamination was
greater than 100 mr hr gamma, or greatez
than 10,000 counts per minute (cpm)
alpha using a portable surve}- meter with
a probe area of 55 square centimeters.

LIMITED R.4DEX--.4 radiation con-
taminated area with an intensity bet~een
10 and 100 mr hr gamma, or between
1000 and 10,000 cpm alpha, -with a probe
area of 55 square centimeters.

11.8 Entry of all personnel into contaminated
areas was controlled by CTG 7.1, TU-6.

Personnel were not permitrd beyond the Rad-
hSafe c eck point without a proper access pa=

issusrl by the TU-6 Plotting and Briefing Officer
which stated the purpose and the precise location
of the entry. H&N operated Rad-Safe check
points only when it was necessary for the control
of TG 7.5 personnel or when required to SUP
plement TU-6 personnel.

11.9 All parties entering FULL R.ADEX ar-=
were accompanied by certified monitors.

lVor!-i-party monitors were furnished by H&N-.
All persons were required to wear anti-contami-
nation clothing in FULL R.4DEX areas. TU-6,
TG 7.1, determined the kind of clothing to be
worn in a LIMITED RADEX area as the par-
ticular mission demanded. However, for TG 7.5
personnel, concurrence was obtained from the
Contractor’s Rad-Safe Officer.
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Figure 3-8. TG 7.5 Radiological Safety Organimtion.
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11.10 t’ehicles leaving contaminated areas were
monitored and decontaminated ~vhen tne

radiation levels were greater than 7 mr hr
gamma only, or 500 cpm alpha on the outside,
or 7 mr hr pamma plus beta, or 500 cpm alpha
on the inside.

1I.11 Personnel leaving contaminated areas
\vere monitored and decontaminated when

levels were greater than 7 mr hr gamma plus
beta, or 55 cpm alpha for outer clothing, or
greater than 1 mr hr or 100 cpm on the skin
or underclothing.

11.12 Construction activities in RADEX areas
were accomplished at. the discretion of

CTG ‘7.5and the AC, S, E-i’.

OBJECTIVES

11.13 The objective and mission of Rad-Safe
operations and support semices were as

follows:

a.

b.

c.

d.

e.

f.

g.

h.

i.

To turn over to TU-6, TG 7.1, the
responsibility of Rad-Safe operations
for the duration of the Operation;

To comply with all JTF-Seven di-
rectives and requirements relative to
radiation safety;

To pro~-ide buildings and equipment
for the Rad-Safe Centers;

To provide laundry facilities for de-
contar. inating clothing;

To provide the facilities for decon-
taminating personnel, vehicles, and
equipment;

To conduct training courses to qual-
ify Rad-Safe monitors for TG 7.5
operations;

To pro~-ide a pool of qualified moni-
tors to support Contractor opera-
tions;

To mzintain the records of radiation
exposure for all TG 7,5 personnel;
and

To assume the responsibility for Rad-
Safe =emices at the completion of
the Operation.

FIL\f BADGE PROCEDURES

11.14 All personnel within EPG were provided
~vith an Addressograph identification plate

and a film badge. These badges were attached
to and worn \vith the security badge at all
times. The badg~s were exchanged bimonthly
or upon return from a mission into a contami-
nated area. The AEC Contractor was responsible
for the issuance of identification plates and for

the CX:harge of film badges for all TG 7.5 per-
%Jnrl(?l,

11.1.~ IBhl cards corresponding to numbered
film badges were stamped using the in-

diwdual identification plates at the time the
film badge was issued. Using the IBM cards,
H&N maintained the records and tabulated the
indi~ idual dosage of all TG 7.5 personnel and
prepared the following reports:

Daily Dosage Report

Dady over 2r Report

Dady over 4.r Report

Bimonthly Summary Report

Monthly Report of History of all Film
Badges Issued

Quarterly Summary Report

The summary report at the end of the
Operation listed accumulated gamma exposures
for 3464 TG 7.5 personnel.

GAMMA EXPOSURES
%

11.16 Following an unexpected fallout over
Sites Elmer and Fred resulting from the

FIR and KOA detonations on 12 and 13 “May,
it became necessary to request that the guide
of 3.75r for a 13-week period be increased and
the 5.Or for the Operation be raised to 10.Or for
35 key H&N personnel whose absence from EPG
~vould have senously handicapped the Operation.
This fallout produced an additional radiation
dose to the end of the Operation ranging from
100 to 1500 mr, depending upon the length of
time a person remained at those sites. The r~
quest for increasing the guide limit for these
individuals was approved by CJTF-Seven.

11.17 Of the total of 3464 TG 7.5 personnel
listed on the summary report for Oper-

ation H.4RDTACK, the exposures can be
broken doum as follows:

DOSAGE

No Dosage

o-499mr

500-999 m-r

1000-1999 r-m

2000-2999 mr

3000-3750 mr

3751-5000 m

Over 5000 mr

Total

.---- -,

NUMBER PERCENT
IN DOSAGE

PEROStNS RANGE

676 19.5

493 14.2

378 10.9

1330 38.4

472 13.6

78 2.3

37 1.1

0 0

3464 100.0
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11.18 Four persons exceeded the 3.75r for a
]3-~veek-period guide; hoivever, none ex-

ceeded the 5r limit for the Operation. The high-
est exposure was 480.5 mr. One person, ho~vever,
did exceed the 5r for the period from 1 January
to 1 .4ugust 1958, receiving a total of 5036 mr.
All five of these persons r~ere on the list author-
izing o~’er 3.75r dosage for 13 weeks and up to
10 r for the Operation. The one individual who
received 5036 mr for the calendar year was re-
turned to the hlainland on 10 August and hence
received no further exposure during the calendar
year.

RADIOLOGICAL S.4FETY OPERATIONS

11.19 The Rad-Safe Department of H&N em-
ployed 14 persons d u r i n g Operation

HARDTACK. Of these, six fvere located at Site
Nan, Bikini .Atoll, and the remaining eight at
Site Elmer, Eni~vetok Atoll.

11.20 One electronics technician Iv?s stationed
at Site N-an and one at Site Elmer for

radiation instrument re~air. These nexons \vork-
erf ~’.ith TLT-6 technicians on all radiation meanvr-
ing equipment used at the two sites.

I I ,21 During certain i~eri~d~. H&N maintained
check-point monitors at the marine ramps

on Sites Elmer. Yvonne. and Tare. These were
special check-points established for the cont:ol
of TCI 7.5 personnel ,only.

! I ?? H&N orranized and trained a four-man
underrater monitoring team that perform-

(J(f unrler~vater monitoring prior to authorizing
fntry of ~ersonnel, such as divers and cable
(T(’JVS,into the area.

11.23 A limited en~-ironmental sampling pro-
gram was conduct~d a~ a joint function

\vith TCT-6, TG 7,1. Racf-Chem trailers at Sites
E!mer and Nan provided the laboratory facili-
ties for this ~vork. The majori[v of the samples
\verc rounted for gross beta activity; the remain-
der ~~ere counted for alpha activity. The follow-
ing is a summarv of the :<mples counted during
C)pcration HARDTACK:

Sea Jf’ater 463

Rain If-ater . .... .....29

Fresh Water ‘. . ... .........2

Alpha S1ripes 60

N(!=@ . . 200

Food 15

Soil . . 13

Urine (tritium) 20

hfarine Specimens 6

Plant Specimens .. .. 3
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1].24 .4re:i decontamination \vas necessitated in
two nstances. On Site Tare, Bikini Atoll,

backfilling ~vith uncontaminated coral sand mini-
mized the radiation dose H&N personnel received
w’bile replacing a sea wall. on Site Yvonne, Eni-
wetok Atoll, decontamination of the QUINCE
GZ allowed personnel to work in the area in
preparation for the FIG shot. Decontamination
was by removal of the top layer of sand.

11,25 At the request of Headquarters, JTF-
Seven, the Rad-Safe Adviser served on the

medical and technical team sent to Rabaul, New
Guinea, to report on the medical and radiological ~~
situation aboard two Japanese IGY ships that

e
&=

had been exposed b an indeterminate amount of r

radiation during a short rain-out. .:
.

11.26 The Rad-Safe Adviser, TG 7.5, was re-
quested by CTU-6, TG 7.1, through

Headquarters, JTF-Seven, to act as Officer-i-n-
Charge of the Eniwetok TU-6 Detachment for a
10-day period. However, due to a change in cir-
cumstances, this order was never executed.

11.27 TG 7.5 Rad.Safe support was not furnis-
hedfor the detonations at Johnston Island;

however, an emergency team of four persons and G
the necessary equipment were on stand-by, if
the need arose.

TRAINING

11.28 Prior to Operation HARDTACK, Rad-
Safe monitor training courses for H&N

personnel were conducted at Sites Elmer and
Nan. A basic mathematics test was given to
applicants for the course to eIiminate personnel
without the proper background. The course con-
sisted of 20 hours of classroom and field training.
Fifty-three persons successfully completed the
course.

11.29 In addition to the monitor training course,
a two-hour indoctrination lecture was pre-

sented to all H&N s u p e r v i s o r y personnel.
Ap~roximatel~ 230 foremen and supervisors were
acquainted with the principles of radiological
safety and with their responsibilities as work-
party leaders w~[m in contaminated areas.

OPER.4TIONS OF TU-6, TG 7.1 ,

11.30 The responsibility for all Rad-Safe opera-
tions rested with TU-6 of TG 7.1 for

conducting all surveys TOdocument the radiolog-
ical situation, providing a plotting and briefing
service, furnishing monitoring assistance to other
Task L~nits, maintaining the registry of radio-
active sources at EPG, advising about the pre-
paration of radioactive material for shipment
from the site, conducting personnel decontamina-
tion, and providing the necessary anti-contamin-
ation clothing and equipment. Vehicle decontam-
ination, dosimetry and r e c o r ds , instmment
repair, and Racl-Chem laboratory facilities were
shared jointly by TU-6, TG 7.1, and H&N.
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CHAPTER 12

EMERGENCY PLANS

NATURAL DISASTER DEFENSE

12.1 Procedures to be followed by TG 7.5 in
the event of a natural disaster at the

EPG, such as a typhoon or a seismic wave, were
prescribed in Chapter 0504, TG 7.5 SOP. Plans
~vere made for sounding emergency signals, loca-
tion of command posts, recall of small boats and
construction personnel from shot islands, emer-
gency operation of utilities, alert~ng medicaI
facilities, securing construction projects in pro-
gress, securing base facilities, and for the
e~’acuation of personnel to ship in the event such
action should be required.

12.2 Only one early warning of a possible tidal
wave was received during O p e r a t i o n

HARDTACK. The wave dissipated long before
it reached the EPG, and it was not necessary to
execute any precautionary measures.

HOSTILE ACTION ALERT

12.3 Plan~ for TG 7.5 activities in the event of
enemy action at the EPG were coordinat-

ed by E-3, TG 7.5, with Headquarters, JTF-
Seven, and with TG 7.2 on Site Fred. It was
agreed that upon ~he announcement of either a
red or ~vhite alert bv CJTF-Seven, TG 7.5 would
proceed as

a.

b.

c.

d.

e.

foIIows: -

Sound general emergency

.Assemble TG 7.5 staff at Sites Elmer
and h-an

Llan al! marine craft and be prepared
to evacuate men and equipment to
ships

.4ssi.st other Task Groups in emer-
gency !aading of ships

Provide ea uiDment and Dersonnel to
assist TG ‘7.i in evacuating weapons,
device components, and c r i t i c a 1
e-quipment to ships, if so ordered

f. Nfan a: TG 7.s radio and telephone
circuits continuously

g Man a? fire-fighting equipment with
augmented crews continuously

h. Be prepared to destroy all ckw.sified
documents and equipment on orders
of CTG 7.5.

However, no enemy action alert occurred
at EPG during Operation HARDTACK, Phase I.

EVACUATION AND RE-ENTRY
OPERATIONS

12.4 During Operation HARTACK, personnel
were evacuated to sea for the SYCA-

MORE and POPLAR events at Bikini Atoll.
For the FIR and NUTMEG events, personnel on
Site Oboe were evacuated to the AINSWORTH.
Subwquent to the NUTMEG event, CTJF-
Seven authorized Site Oboe personnel to remain
on Oboe clunng shots fired at the northern part
of the Bikini Atoll. For shots fired at the end
of Site Tare, Oboe personnel were evacuated h
Site Nan. Fig. 3-9 shows the evacuations held at
Bikini Atoll

12.5I Personnel at Eniwetok .Atol.l were ewwua-
ted from the northern islands to, Sites

David, Elmer, and Fred for each shot, exe@ a
limited number of TG 7.1 personnel who were
authorized to remain at stations on Site Bruce.

12.6 At Johnston Island all personnel, except
a few operationa~ people, were evacuated

by heIi.opter and LCU’S to the USS BOXER
for the TEAK and OR.4NGE events. Contractor
ingenuity and the skill of a sailor hoist operatnr
combined to overcome the problem of transport-
ing personnel from LCU’S to the USS BOXER. A
cage, approximately 12x12x7 feet, was fabricated
of channel iron, angle iron, chain, and heavy
metal screening. This cage was filled with ap-
proximately 25 people and was lifted from the
LCLT to the US-S BOXER hangar deck by a high-
speed crane located aboard the VSS BOXER.

12.7 All personnel evacuations and re-entw
operations were executed as prescribed in

Chapter 0505, TG 7.5, SOP. E-3. TG 7.5,
published and distributed detailed safety and
evacuation instructions for each shot.

12.8 All personnel evacuation and re-entn
operations w e r e conducted without a

serious incident or injury to personnel. Similarly,
the evacuation and roll-up of shot-island camps
at Sites Janet, Yvonne, George, How, and Oboe
were accomplished successfully by H&N. E-3,
TG 7.5, prepared detaikd plans for the roU-up
of each of these shot-island camps and super-
vised their execution.
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D.4TE

April 24

April 25

April 26

April 27

Apd 28

April 29

May 2

May 3

May 4

May 5

May 6

May 7

May 9

May 10

May 11

May 12

May 20

May 21

>Iay 2?

hlay 22

Llay ?3

hfay ?4

May 25

May ?6

hfay 27

hlay ?S

hlay 29

hk+’ 30

hfay 31

July 11

EVENT

FIR

FIR

FIR

FIR

FIR

FIR

FIR.

FIR

FIR

FIR

FIR

FIR

FIR

FIR

FIR

FIR

NUTMEG

NuTllEG

NuTMEG

SYC.~YIORE

~yc.4MoRE

SYC.431ORE

SYCAYIORE

SYcA\!ORE

S~-C.\lIORE

SYC.%MORE

syc.~llORE

SYCA310RE

SYCAMORE

POPL.%R

Figure 3-9.

TO “AINSWORTH”
FROM

OBOE NAN HOW

117

11’7

112

112

112

110

107

105

105

105

105

105

106

50

103

103

94

94

94

94

94

94

70

93

70

91

91

91

91

94

112

115

473

466

464

464

393

TO
“B:’ER” LSD

FROM FROM TOTAL 7.5
NAN NAN EVACUATION
——

229

232

112

112

112

110

107

105

105

105

105

105 g

106

50

103

103

94

94

94

588

94

94

70

93

70

91

21 578

23 578

23 578

13 500

21

TG 7..5 Personnel Evacuations — Bikini .AtoH.
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c’

c

e
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CHAPTER 13

FUNDING AND

13.1 The major financial problems encountered
during Operation HARDTACK were:

a.

b.

c.

The receipt of Plant Acquisition and
Construction funds was in conflict
with the operational period. The bulk
of major additional and replacement
perman~nt construction had to be
accomplished concurrently with the
scientific test facilities. This contri-
buted to excessive peaking manpo\ver
requirements and the diversion of
much needed construction stores to
permanent plant instead of to scien-
tific construction.

Current-use stores inventory levels
were too low preceding the start of
Operation HARDTACK. The Con-
tractor’s cost ceiling limitations on
invent cry levels made it impossible to
stockpile sufficient long lead-time and
scarce materials. This contributed to
“crash” procurement, expensive air-
lift, and the disruption of construc-
tion planning schedules p e n d i n g
receipt of key materials.

Discrepancy in the Contractor’s cost
of installed equipment w as noted
early in the Operation, but it was too
late to effect a correction during the
Operation. Equipment procured for
a particular structure or facility was
charged to that structure or facility,
despite the fact that subsequent plan-
ning may have deleted the require-
ment for the installation of the equip-
ment. The equipment that had been
charged but not installed was then
available for installation in a differ-
ent facility at no charge to that pro-
ject (considered as Government Fur-
nished Equipment ). Obviously, this
created gross overstatement of costs
in the first instance and equally gross
understatement of costs in the latter
instance. This problem was subse-
quently corrected @ establishing an
inventory of equipment, normally
considered as installed, which will be
charged with the cost of all the
equipment on hand (not physically
installed) and subsequently procured.
The inventory will be credited with
the value of the equipment with-
drawn for installation in a specific

ACCOUNTING

structure, and that specific structure
will be charged with the cost of all
such iterns.

13.2 For Operation HARDTACK, considerable
progress was made in expediting the publi-

cation and circulation of timely test construction
Cost and Estimate Reports. For previous opera-
tions, this report had been compiled by the Los
.4ngeles Office of the Contractor. By moving the
responsibility for compiling and issuing this re-
port to Jobsite through the critical construction
stage, information was available to participants .
as much as three weeks earlier than during pre-
vious operations. Also, as shown in Figs. 3-1 IA-C.
a new report, entitled Cost and Estimate Report
—Expendable Test Construction and Test Site
Operations, was instituted. The principa! pur-
pose of this report was to associate cost with the
scientific participant responsible for the cost. To
this end the report has proved successful, parti-
cularly in disclosing to the Llsers the va~ing
costs of providing temporary camps and aumha~
facilities, including operation and maintenance.

13.3 Based on data furnished the Manager.
ALO, by the participating organizations.

a report has been compiled covering the ALO
cost for test construction and test site operations
in connection rvith AEC participation in Opera-
tion H.4RDTACK, Phase I. This report is me-
sented herewith as Fig. 3-10, Summary by Cosz
Budget Category, and is supported by Figs.
3- I 1A-C, Expendable Test Construction and
Test Site Operations.

13.4 Fig. 3-10 reflects the ALO 3000 Program
full-scale activity and related reimbur-

sable work costs by organization and by the fo~-
lolving major cost categories:

3831 Expendable Test Construction

3832 Test Site Operations

13.5 Costs supporting Fig. 3-10 reflect further
breakdowns of cost as folJows:

Fig. 3-11.4 — Expendable Test Con-
struction detailed by major item=
or types and by Users

Figs. 3-n B & C — Test Site Opera-
tions detailed by subfunctions and
by LTsers

13.6 Also included are two charts which prE-
sent graphically the reIation of certain

cost factors to population factors. The data used

. . .
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in preparing these charts were furnished by parti-
cipating organizations.

a. Fig. 3-12 shows the relation of the
cost of suppom services performed
for test organi=tions to the number
of scientific personnel at EPG. This
chart reflects an increase in support
requirements with an increase in
scientific personnel as the test period
is approached, and a corresponding
decrease in support requirements and
scientific personnel subsequent to the
test period.

b. Fig. 3-13 shows the trend of costs for
maintenance and operation in relat-
ion to the total population trend,
as the test period is approached and
passed.

13.7 Test Planning and Evaluation, shown as
Category 3810 on the cost reports of

REDWING and pre\ious operations, has been
discontinued as a budget and accounting cate-
gory for Scientific Contractors and is not includ-
ed in Fig. 3-10. Costs of This activity, totaling
~]4,040,469, (incurred costs plus the estimated
costs to complete) are shorn-n detailed by scienti-
fic program and project in the Consolidated AEC
TestCost Report — Operation HARDTACK as
of 31 July 1958. in accordance with JTF-Seven
cost reporting procedures.

13.8 The total cost refkted on Fig. 3-10 in-
cludes actuaI cost with estimates to com-

plete as of the dztes and during the periods
sho~vn in the footnote.

Total
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DEFINITIONS

13.9 Definitions of the major cost categories
are as follows:

EXPENDABLE TEST CON-
STRUCTION includes all costs of
towers, scientific stations, and other
facilities, including temporary camps,
constructed in test areas subject to
damage or destruction during opera-
tions, and those scientific structures
in non-test areas that are constructed
for a particular operation.

TEST SITE OPERATIONS include
all costs incurred in the maintenance
and operation of the test site, such
as maintenance, operation of facili-
ties, and support services provided to
participating test organizations on a
Special Work Order basis.

TECHNICAL S U P P O R T SER-
VICES (shown as a line item under
Test Site Operations) include all
costs incurred by organizations, other
than scientific participants sponsor- G
ing tests, in technical SUPPOrt of f~l- -.
scale tests. Such costs cover but are
not limited ti timing and firing; fire-
ball and cloud formation photogra-
ph y; yield determinations; measure-
ment of reaction history; radiological
services; meteorological services; and
microbarograph studies.

BREAKDOWN OF FI??AL COSTS

13.10 Breakdown of final costs of Operation
HARDTACK, Phase I, on a percentage

basis as shown below, reflects the distribution of
the ALO full-scale test dollar:

OPERATION HARDTACK, PHASE I

Gross Cost
Expendable Test Facilities Including
Test Site Operation - Reimbursable

(15 months) Work

$25,344,100

35,884,819

$61,228,919

Gross Cost
Excluding

Per- Reirnn:urkable
cent

41.4 $22,027,950

t58.6 34,142,844

100.0 $56,170,794

Per-
cent

39.2

60.8

100.0
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13.11 For purposes of comparison, final costs and IVY, on the same basis as Operation HARD-
f o r Operations REDWING, CASTLE, TACK, Phase I, (par. 13.8), are sho)vn below:

OPER.4TION REDWING

Expendable Test Facilities
Test Site Operation

(14 months)

Total

Expendable Test Facilities
Test Site Operations

(18 months)

Total

Expendable Test Facilities
Test Site Operations

(12 months)

Total

Gross Cost
Including

Reimbursable Per-
Work cent

$21,521,423 50.1

21,399,803 49.9

$42,921,226 100,0

OPERATION CASTLE

$17,769,481 46.3

20,587,384 53.7

S38,356,865 100.0

OPERATION IVY

$ 8,287,535 47.3

$17,514,819 100.0

Gross Cost
Excluding

Rei\l:r~able

$18>742,050

18,301,875

$37,043,925

Per-
cent

50.6

49.4

100.0

$16,624,764

20,184,657

45.2

54.8

$36,809,421 100.0

$ 6,442,846

8.983.446

41.8

58.2

$15,426,292 100.0
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CHAPTER 1

CONCLUSIONS

1.1 EPG logistics and the associated problems 1.3 The retention of responsibility for TG 7.5
of funding, advance procurement of long-

lead-time items, and delay in the preparation of
radiological safety within TG 7.5 proved

successful in protecting the interests of the AEC
the definitive plans of construction resulted in and should be continued during any future opera-
the performance of work on a “crash” basis and tion.
a marked increase in the total cost of the ~ ~
program. In view of the magnitude and successful

The expanded scope of the operation to
completion of Operation HARDTACK,

1.2 Phase I, it is concluded that all staff sections of
include Johnston Island contributed to a TG 7.5 and H&N accomplished an outstanding

serious shortage of experienced security person- job in the planning and execution of TG 7.5
nel within TG 7.5. operations.

CHAPTER 2

RECOMMENDATl/ONS

The following recommendations are based
orI the concept that future operations at EPG
will be comparable in scope to Operation RED-
WING and HARDTACK, Phase I:

2.1 The concept of testing in the Pacific has
changed gradually over the past several

years, and it appears that even greater changes
may well he in prn=pect. Preliminary studies in-
dicate that an appreciable reduction cou!d be
made in the personnel strength required to con-
duct an operation the magnitude of H.ARDTACK,
Phase I, under the revised concept of organiza-
tion. An> appreciable reduction in personnel will
re)ease drasticall~- n,wded facilities. including
barracks. wa.rehocsing. etc. It is recommended
that a joint AEC-DOD review be made of the
lest organization structure and of the .4EC-DOD
agreement. with particular regard to distribution
of support services between the two agencies.

2.2 Phasing of the use of EPG to one primary
User (LASL. UCRL. or DOD) at any one

~ime would tend to reduce further the total man-
po~ver requiremen~s and would result in stabili-
zation of the Con~ractors’ work force to a lower
l+~el. It is obvious that such a policy would not
only reduce scientific personnel strength but
would likewise reduce the streng[h of all support-
ing Task Groups.

2.3 TG 7,5 should be asig-ned complete re-
sponsibilit>- for all radiological safety

support semices at EPG during interim and
operational periods.

2.4 Funds for PAC construction should be
authorized on the basis of an APPROVED

projected 5-year long-range program, with ind-

ividual projects approved by competent Wthor-
ity cognizant of the current MODUS OPERA.v-
DI and based on probable future *OP@ of
activity. Definitive plans would be reviewed in
a more orderly and realistic manner preliminary
tQ an authorization for construction on a normal-
time basis.

2.5 Future budget planning should pro~<de
for the bulk of permanent construction in

the fisczd year preceding the operational period..
This will result in a more economical and orderly
construction program.

2.6 Funds should be advanced for preliminav
and final engineering of expendable ted

facilities as soon as the basic needs become
known, even if a test series is not immediately
foreseeable. Construction would be authorized
only after Scientific Users have demonstrated to
AEC higher authority that a specific de\ice re-
quires testing in the manner proposed. Many
preliminary and final plans probably would be
~vasted; however, the savings realized in “non-
crash” construction programs would more than
offset added engineering costs due to discarded
plans.

2.7 A substantial increase in investment in
the Contractor’s current-use stores inven-

tory should be authorized, in view of the fact
that advance procurement of long-lead-time items
is highly irnpotint to the orderly and economical
consummation of a &t program. Emphasis
should be placed on building up the invento~ of
such items as CQaxial cable, submarine uible, de-
hurdification units, generatxm, PI&S buikling
sections, etc.
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2.8 The Contractor sl-,ould standardize the
sizes and types of items required in order

to limit the categories and sizes of items used at
EPG. A study on this subject is scheduled for
completion in early 1959. For example, require-
ments for various items of equipment must be
analyzed tQ ascertain the possibility of using
one or more standard sizes and types of equip-
ment, multiples of which will satisfy the require-
ments for m a n y facilities. Thus, specialized
requirements which cannot be fulfilled from
stocked items will be discouraged.

2.9 Fallout shelters should be provided at
Sites Elmer, Fred, and Nan to eliminate

the requirement for an MSTS transport standing
by during operational periods (about four
months), at a cost of $6,600 per day to maintain
the capability for evacuation of all personnel from
the EPG during operations. A feasibility study
was initially authorized by OTO-ALO on 13
August 1958. A ~relimina~ report was submit-
ted by H&N on 21 August 1957 and a final re-
port 1s now scheduled for the Spring of 1959, at
which time DNIA will kw furnished all recom-
mendations.

2.10 An AEC security force of sufficient size
should be available in future operations

to pro~ide daily contact with all shot zero sites.

2.11 TG 7.1 test-briefing personnel should be
informed regarding the levels of classified

information to which Official Obsemers have
access.

2.12 Extensive security construction, such as
perimeter fences and lighting facilities,

should be accomplished BEFORE the start of
the scientific construction phase of the Operation.

2,13 The planning for the number of Military
Guards in future operations should be

l~sed on a greater contingency factor than that
uwcl for HARDT.4CK, Phase I.

9J4 .4 greater effort should be made for the
exchange of information between the AEC

and the scientific and miliram elements of JTF-
Seven. This might be accomplished if the re-
spect;. ~ clas~ification representatives are kept
in form~d of de~ ~-loprnen~s and plans by the use
of [circulating files and by attendance at briefing
s(,.+ions.

?. 15 The provision of direct line telephone ser-
vices paralleling PABX exchange services
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from Site Elmer to off-island locations should
be discontinued.

2.16 Future communications requirements
should be scrutinized to provide radios

only for barges or other mobile facilities which
cannot be afforded full-time telephone service,
and consideration should be given to integrating
mobile radio units into the dial telephone system,
thereby eliminating the duplication of telephones
and radios in administrative offices.

2.17 The three communication channels be-
tween Eniwetok Atoll and Honolulu

should be increased to four channels to include
two voice, one teletype, and one order wire.

2.18 A 300-foot tower should be erected ad-
jacent to Building 488 on Site Elmer to

provide a service range comparable to the ex-
cellent Bikini VHF system.

2.19 Marine channels should be cleared into
all islands containing major scientific in-

stallations.

2.20 An additional 1000-man mess hall should !
be constructed on Site Elmer.

2.21 More realistic billet and personnel fore-
casts should be made hy each element of

the Task Force at least four months in ad~ance
of actual need.

2.22 The responsibility for all camp operations
on Site Fred should be assigned to the

Contractor under the direction of TG 7.5 in order
to reduce the total number of personnel at EPG.

2.23 A snack bar should be installed at Site
Nan.

2.24 The support of all off-atoll Weather and
Rad-Safe Stations should be made the

responsibility of the Contractor, particularly the
power generation and distillation plant opera-
tions.

2.25 Personnel should be employed and ad-
ministered by t h e organization u n d e r

whose supervision they work, or the personnel
required to fulfill Usex requirements should be
furnished by the Contractor and supervised by
him on the basis of a definitive scope of work.
This policy will eliminate the friction and mis-
understanding resulting from differences in poli-
cies and procedures followed by the various
organizations of the Task Force.
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