
COF’ AA-313 

April 19, 1957 

TO: G. w. Johnson 

FRCM: Walter D. Cibbins 

UCRL has a requirement for a suitable ship to be used in the firing 
and biagnosia of high yield nuclear devices at Taongi Atoll in Operation 
Hardtack, 1958, aud In future operations. Considerable work has been 
done toward accumlating the necessary requirements to be fulfH.led in 
the choice of such a ship. Several specific ships have been under‘ con- 
sideration in obtaM.ng the lnforxnation necessary for us tc arrive at a 
preference. The ships considered were: 

1. Medium troop trenspmt tuber 
‘2. JJospital ship 
3. Light cruiser 
4. CVE or CVU (i.e., Cape E&ran 
5. AV-4 (USS &rtiss) 

The above ships were considered in axx’atteipt to fill two basic 
major req1drexBents: 

1. Sufficient cabTn class quarters 
2. Radar tracked amament’mounts or stabi&ed platform suitable 

for xmxntixxg the d:iagnostic equipxxmt 
. 

The first two ships above were mjected because of insufficient 
clear elevated dwk space in which to mount the radar positioned scientific 
equipment. lOtamber three was rejected because of excessive sise and 
fMum.3 operating expense. The two rem&xing ships, a COE or CW type 
and an AV, the USS Mrtiss specifically, were brought uader closer 
scrutiny. The CVE type represents oxxe extreme and the t’Curtissn the 
other, since the CVZws a8 presently fitted out, meet practically none 
of the ~ao~~rexmxxts, while “&e tJSS ” Curtlss” materially meets all of the 
needs. 

If 88818 pertinent, thcrefolle , to present our concepts of the 
operation of the diagnostics ship and those facilities and functions 
which she must house aboard. Since, from our viewpofnt the field has 
narrowed down to a &mice between items four aud five above, It also 
seems pertinent to draw a mmpmison between the two to aid you in your 
decisiton on the bas:ts of su2tabilltp’ and economy. 

concept Of OueratioQ 

It is our ooncept that the ship arrive off Taongi at the saxxm time 
/ 

1 
an LSD tnbuld arrive from Bikini, prior to the first shot. Aboard the _ a 
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LSD would be the detice loaded barge, two H8&? LIM”e and an LCU loaded 
with the barge xmrings. At slack high water the LSD would discharge 
the LCU which would proceed thmugh the Poka&m Passage [widened to 
70-100 yarde) to the eero site at the north end of Taongi lagoon, and 
wntmnce the task of placing the moorings for the first barge. The 
crew of the LCU yoCl$ be mased and housed aboard the LCU~dux-ing the 
one to two day period required for placing the moorings. During this 
time the LSD end exper5mental ship would lay to at sea in the leeward 
crescent of the atoll. Upon completion of the moorings, the LCD IJr>uld 
return to t& ISI aKld uith the assistance of the two KXfs would prosed 
to warp the shot barge through the passage# tow it to the eero site and 
moor and position l&e barge in its final slignmnt. 

Concurrent with the mooring and barge placement operations eup- 
ported from the LSD, the experimntal groups on the firing and diagnostic 
ship would make final preparation8 and would prove out eqtipment ready 
for dry rum* At this potit the experimental equimnt is in readiness 
and the weapons group uould stmttheir finalpreparations,having been 
transferred fromthe ahiptc the LSD bymotor launchinorderto lmwd 
the shot barge prior to flooding down. The ICU and ficM"e in turn would . 
have returned into the ISD with their boat crews. On this final day, 
for purposea of final dry runs, the experiYrmtal ahipwouldmove to 
the position chosen for the shot, complete the dry rune, return to the 
passage entreigce-offshore, and receive the barge firing party fxmn a 
&ip6e launch. Hoisting this last boat aboard constitutes fin&L 
evacuation, leaving both the aforemmtioned ships free to mve to their 
final sefe shot positions. 

Assuming the shot is then detonated early the next morning, the 
LSD would remain in her safe position while the experftmental ship is 
moved to a suitable safe dietonce off shore. From this podnt an aerial 
z-ad-safe sumy of the lagoon w&or would be made, both st mall boat 
moorings at the southern end of the lagoon and in the vicinity of the 
crater. Upon determination that the radiation level at the mall boat 
moorings would permit a mooring operation there, the UD would discharge 
the I&U (with a new set of moorings crboaz%I) and the two LCN*s. The LSD 
would then sail for Ran to load and return the next shot barge, lea-g 
the experimental ship laying to at Taongi in support of the next mooring 
placement operation. The radiation level in the crater proper probably 
will not drop to a safe uor&g level as rapidly as the level in the 
southern lagoon. Thus the concept of tIm mall craft being moored first 
as described to await cl.earance into the crater is to allow the earliest 
possible saihing time for the LSD. 

fn the above concept sevwd pints should be emphasised : 

1. Deep water operations In the lee of the atoll can be delayed bj 
rough weather cud the use of LCV”s end U%Cs outside of the lagoon is 
kept to an absoluts min%mm in the above plan. 
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2. It is not masonable to accept the viewpoint that air aupport 
is essential from the sero site to the ships for the purpose of per- 
sonnel transfer. 

3. For safe operation, in the one or two personnel transfer trips 
which mst be made, ships laturches are safer than LCMQs, lXPLDs or 
LCVP~S. 

4. The firstshotwill broach the reefandwill allow the LSD to 
anchor and discharge the second shot barge in quiet water. 

5. It will bs possible to hold mall boat moorings in the southern 
lagoon except for perhaps the last shot. 

6. The necessity for return of the experimental ship to Bikini or 
Eniwetck during the Taongi operation will be only on the basis of need 
othsr than personnel transfer. 

7. The LSD can he utili5ed for the transfer of the wery few psr- 
some1 who may have to move between atolls. We are proceeding with our 
planning onths basis that from the technical staudpointthe Taongi 
operation is to bs as independent an operation as possible comprising 
twominunits; the experimenttil shipsnd its complemntand the LSD 
and its complement. 

8. It is realized that other non-technical support will probably 
be deemed neoessary at Taongi and this plan only encompasses our re- 
quirments. 

As previously stated in UCIU report on the Taongi proposal, 
COL-57~11 dated 19 February 1957, it is preferred that the AEC fund for 
and procure a ship on a fairly %ong termr basis. It is very desirable 
that the vessel he iln AEC co&ml, rather than U. S. Navy, in order to 
facilitate and expedite any present and future modification work. 
We wish very much to establish the viewpoint that this ship is repro- % 
sentative of a large scientific station. Overall justification for 
the initial expense, for instance, can be compared to the combined 
cost of Stations 7'0, 2300, 1320, FOX caanp, and Station 2-308 at NTS. 
The combined total for the aboye stations, bare of scientific equipment 
from the H&i? reports, is approxixa%ely $3,000,000. The functions per- 
formed in these facilities will all be aboard the experimental ship. 

It is preferred that she be manned by a civilian complement with 
certain routine functions of operational servioes specifically designated 
as Holmes and Namer responsibility. We ask for.HM in the performance 
of the following service operations aboard because we deem it essential 
for basic morale to provi<+ an equal. stander4 of living to that of 
T.G. 7.1 at Parry Iuland. 
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1. 
2. 

:: 

2: 

87: 
90 
10. 

g: 

Z: 

L--Y 
Complete messing 
Post Exchanp 
Post Office 
Barber Shop 
Bar 
Libzury and reading room 
#OVbS 

Medical service 
Snack Bar 
Electricians (2_rC in support of diagnostics) 

(For diagnostic progrsm support) 

maintenance men (2-4 in support of diagnostics) 

In the intirests of economy, it is advisable to maintain a skeleton 
maintenance cmw aboard between operations but not supply the H&i'? 
functions during that interim. 

We urge that the shipbe made available in aSan Francisco bay 
port facility by 1 July 1957. At this time we will start the job of 
modifications and, later, scientifc equipment installation. It is 
anticipated that the periods required in outfitting would be divided in 
three phases, each cornpaSte on the date as indicated: 

PHA% I -___I (1 July 57 to 1November 37) 

Basic Ma.i.or Modifications 

Installation of cabin spaces as required. Installation or 
fication of existing controllable mounts. Shipyard maintenance 
dry docking. Installation of air conditioning as required. 

modi- 
and 

PHAS If (1December 37 to 15 Febzuars 58) 

Xnstnament Installation 

Mounting and wiring of diagnostic gear. Installation of diesel 
generated instrument power as required. Preliminary electrical check 
outs. 

PHASE III -- (15 February 58 to 15 Aaril 58) 

Final checks on scientific gear before sailing from 2.1. Chandle 
period. Sea trials (2 or 3 one day runs) as necessary for final adjua 
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and mot of scientific gear and stabiU%d platforms. Traneit time 
to E.P.G. 

Phase I could be accomplished anyvhere feasible on the U.S. Pacific 
Coast but it is preferable to accompli& this phase near Livermore, if 
practical, to expedite and coordinate diagnostic equipnt design. 
Again, vith the thought that the ship is an AEC scientific atation, ve 
requeet that Holms and Carver amme the responsibility as an AEX 
contractor for the de&g and execution of the shipboard modifications 
necessary to fit her out for O-W purpoaaa. Thia channel fa establlshed 
betveea Teak Groups 7.1 land 7.5 and ve wish to follow it in handling 
tha ship modifications. The build up of aivilian crev and sane buildup 
of .H&?‘? personnel aboard oan be accomplished, from our vievpoint, during 
Phase8 I, II and III. It fe planned #at only e few diagnostics 
peraonr~l uould make the trip from the 2.1. to EPG aboard the Bhip, 

The technical requirements aboard also include the necessity for 
the installation of the firing racks, vaather radar, release tone equip- 
ment and other item essential to tha detonation of a nuclear device 
by radio. All of thia equipant must be in an air conditiomd space 
subject to both tamparature and humidity control. Such equipment has 
been housed in a room with an area of 300 square feet. It is essential 
that this equil;apent ba aboard the same ship as the diagnostic equipment 
for reasons of interlocking and close coordination vith the diagnostics 
and veapona group rapresentatives during firing. 

The most impcrrtant technical requirement comprise8 the clear deck 
area and ita elevet!Lon above WI water line in which diagnostic equip- 
ment can ba mounted on stabilized platforms. 

Designs of the scientific equipnt are not yet finaliesd but 
certain deaign parameters ~sre knovn. Theaa parameters define tha space 
fairly uell. 

1. A maximum of six stabilized platforms are required. 
2. Weights to be carried on these platforms range from approxi- 

mately 100 to 2,000 pounds. 
3. All platform areas must be at least 20 feet abo~ the waterline l 
4, Tvo platform area8 muet be at least 60 feet above the waterline. 
5. The axis of tha equlmnt placed on these platforma must be 

stabili=d in continual coincidence with a line of sight tovard 
the sero site to an acduracy of z30” divergence. 

Considerable information has been gathered on the possibility of 
using radar tracked gun mounts for this purpose. Most; but not all, 
of the veight loade to be accommodated are compatible with placement on 
a 40 mm quad-mounting. We feel that et least one of the mounts should 
ba larger than a 40 mm quad. The U. S. lpavy at Mare Island has forwarded 
an e&mate for the pla&nzit of a 40 mm twin mount on the flight desk 
of a CVE 88 follove: 
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Allmaterial to be government furnished. 
Installation aboard CVE to include: 

1' 
- 40nmMKlModZTwinGuni4ount 
- WI! 63 Mod 6 Gun Director 
- 30 VDC Generators 

Gotal installation cost $47,000.00 

By removalof the two 4Ommguns proper, a single stabilised 
platform could bs mounted in their place although the load carrying 
capacity of this mount is somewhat less than the maximum required, 
The cost figure above is the only piece of information we have 
presently which indicates the cost of installation of such gear. 

For p~rposaa of support in aerial rad-safe surveys post shot, it 
will be necessary to include the capability for storage of twc heli- 
copters aboard. It is felt that complete maintenance capability is not 
necessary aboard the diagnostics ship and that such maintenance can be 
done at Nan when necessary. The 1 - 2 hour mey flight after each 
shot represents the only essential demand on helicopter support for 
the ship. 

Ths shipmustbe equipped with oonamanications essential tomaintain 
dose contact with other elements in the operation. This requires that 
most, if not all, of the TG 7,). communications which were used on the 
TG 7.1 commsnd ship during Operation Redwing, be installed. 

Air conditioned laboratorj space composed of approximately four 
dark rooms with a total of 1000 squwe feet of space is essential in 
support of grvx~pphotographic requirements. This space is required to 
cover the needs of five photographic functions: 

a* Fireball 
b. Prompt diagnostics 
c. Fast cameras 
d. Documentary films 
e. Rad - safe 

These facilities met each be equipped with s temperature controlled 
fresh water supply. 

In support of electronic instrument repair it is deemed necessary 
to provide 1000 square feet of combined shop and storaga spats. It is 
estimated 25% of this space would be storage. All of it must be air 
conditioned e There 5s ala0 a requirementfornon-air conditionedspare 
parts electronic storage space which is estimated to be an additional 
1000 square feet of storage space. 
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An estimate of the office apace required seema reasonable if placed 
at 10,000 square feet. This figure is arrived at by the summation of 
estimatedminimumxwquirearznta which the various groups and agencies have 
occupied in the part operations aboard the TG 7.1 command vessel and 
at a single island oamp. Included in this estimate ia apace for the 
followingparticipants: / 

1. 
2. 

:: 

Z: 
7. 

;: 
10. 
ll. 

E: 
u. 
15. 

AEX 
Holrms dr L-r 
T.G. 7.2 %curAty 
UCRL Prompt Diagnoatica 
T.G. 7.1 Co-d 
J.T.F. 7 Liaison 
UCRL Fast Photo 
UCRL A-Di~:iaion 
UCRL Operationa 
EG& 
Sandia Corporation 
&d-safe and Personnel Deaon. 
Conference Room 

. 

Moat of the above list is @mpoaed of relatively small numbers of 
people in each group. Space for diagnoatiti film reading and data 
reduction ia included in the above. It is recommended that all of the 
above apaae be air conditioned for personnel comfort. 

We feel that cabin class qttartera should be provided for all 
occupants in the above list. A rough estimate of the number of spaces 
required seems to ba 150 at a m!Lnimum and errors of oazniaaion will raise 
this figure. It ia recommended that 175 vxrfortabls air conditioned 
apacea be provided. Due to the confinement, length of stay aboard, the 
fact that the ship will be dead in the water, or at slow speed with 
minimum wind ventilation poaaib:Le, we feel that personnel comfort should 
be assured by air conditioning 'the quarters, 

The beat estimate of machine shop apace which can be given at 
thia time is 400 square feet. !?hia apace would be occupied by light 
machine tools in support of the technical pxqgxma. It ia separate from 
that required in maintenance of the ship and it is essential that this 
experimental ahop apace ba fbXly abr conditioned as a protection for 
the precision equipment against oorroaion damage. 

The moat important baeia for a common between a Cti (or CVE) 
and the USS Curtias whichcan be applied as an aidinthe proper final 
choice is to directly compare those characteristics which define the 
operating and mainknance 1iabiXity to be assumed. It is alao important 
to compare the two rshipa physically aa nououtfitted to obtain an initial 
coet ratio. Some of the charaateriatica of the two ahips are in the 
following table: 
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DIMENSIONS 
1. Over& Length in Feet 
2. Length Between Perpendiculars In Feet 
3. Beam Over Plating in Feet z 
4. Extreme Beam in Feet lG8 
5. Mean Draft in Feet 

‘6. Mean Displacement in Ton% 8,50i9 

PERF'Om0Z 
d 7. Economy Spee in Knots 15 

8. Fuel Consumption in Gal%/Dv 
(@Economy Spwrd) 

22,000 

9. Total Range in Naut. Mile% 11,000 
(@Eoonony Spwd) 

10. Msxirmam Speed in Knot% 17 

U. S. NAVY CCMPI.EME~~ 
11. Officer8 
12. Enlisted Men 

CHARACTERISTICS 
13. No. Evaporator% 
16. No. Screw% 
15. Freeh Water_Production Gal/Day 
16. tQp Power 

17. AC Power Genennting Capability in K.W. 
18. Present AC Consumption in M.W. 

Small Boats 
LCPLQS 
26O Motor Whalcsboats 
40' Motor Leunoh 
24" Pereonnel Boat% 
50@ Motor Launch 
403 Barge (Tem,porary) 
10" Punt% 

No. Crane% 
Crane Capacity - Tons 

1 
2 

20,000 
Steam 
Reciprocating 

0 
0 

TRACKED ARMAMENT 
5" * 38 
40 mu Quad% 

0 
0 _ 

_ _ _. -.. __ 

527 
so8 

2 
20 

8,200 

l8,Oz 

27,cno 

16 

26. 
492 

2 

40,0020 
Steam 
Turbine 

276 
138 , 

5 
2 
1 
3 
I 
1 
2 

3: 

2 
5 

I . 
OPERATING COSTS 
19. Annualm&ntwance &repairallotzk%nt 
20. Fuel Cost per Steaming D%y sd50~000 330 

hm.X3% Of 8boVe i%IfOIWitiOn: MSTS, Ships Officer%, 
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Several comsaents 81’8 pmtinent concerning the above data. 

1. Fran 8n e%mim&ion of the respective dimensions, it is seen 
that the two 8hip8 are roughly the same si8e. The Curtis8 has a slightly 
larger hull, krt less displacemmt. No height8 above the water line are 
lf&#d above but b&h Ship8 can meet the elevation requirement8 necesscsry 
for the diagnostic gear. The Curtis8 does have the slight adwntage of 
small u8eful areas higher above the w8ter. 

2. The difference in 8OoWngr Speed8 18 pb8bly Of no pat Sig- 
tificance 8inCe the number8 are mllghly the 8(5me. 

3. The efficient power p&ant in the Curtis8 is 8 great advantage 
hpm th!3 standpoint Of operating cOSt8. Her power plant is newer and of 
mdern design. This typ8 of eqUi&.ment is 80 general that location of 
reliable shipyard minfenance when needed 1s no problem. The greater 
economy in fiel i8 Cert8inly a very fmport8nt factor to consider. 

4. The Curti haEI over twice the range of the CV7 Qnd ie a factor 
to consider since it will certzx~y decrease the refuels by a large 
number. This ch8racteriatic must be taken inti account not only for a 
Sing&? OpePatiOn ht on 8 long ~~IYD basis ti80. 

. 

5. Ths 8hip8 officer8 on the Curtis8 maintain that with their 
Redwing popultstion aboard it wa8 not necessary to curt8il fresh water 
production but that it ~88 necesesry to enlist individual cooperation to 
assure fresh dx%king w8ter and showers for everyone. It is felt that the 
production capacity of 8 CwJ is inadequate. 

6. The 138 KV of AC power tnvailable on the Curtias is 8n advant8ge 
since 80038 of the Scientific function8 must be supplied seperately from 
8ny inatrumtit power which will be inst&Lled in either ship. Exmples 
of needs which are in this crstegory are the electronic ahop and the HZC 
commnication8. 

7. It is our opin%on that the 3:4 ratio of U. S. N8vg complem.ent 
is not indicative of 8n sdvantage for the Cv7. By the tim the facilities 
necessary to support, house, and feed the scientific groups aboard a CVJ 
are added it seem cerf&in that the ratio will be 1:l. There are many 
mom strictly navy functions now being perfomed aboati the cuPti.88 tht%n 
the CVU at the present time. Exmnples of personnel which me not on the 
CW 8ret Marines, 8ignmlman, gumers mater, weather and intelligence 
per80nnel~ eta. It is realized that the present ~1% muld cut back 
the pemonnel on either 8hip drastically, and we feel th8t bmxuae of the 
larger number of navy ftractiona , a greater pemsntage can be eUminated 
mm the Curtisa. A very good pmof of this is &ha present total number 
of perSOW 8bO8rd e8t?h ship in the engine deparmnt. The CW hss 116 
coPnpa*d 4s I.26 for the Ctmtisa. This is essentially a 1:l rtrtia. 
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8. The maintenaxm and repair allotaaent seems to bear out statements 
that hatre been made concerning the reliability 88 far as engines, piping, 
boilers, and auxiliaries aI’0 concerned. The CV’Yss ubre krilt during 
wart&m on a very fast schedule. It has been stated that the original 
auxiliaries, boilers, snd piping are not uniform and in 801138 cases sub- 
standard. 

9. As seen from the operational plan previously described, a great 
deal of importance must he attached to the amall boat capability and the 
cranes vhich are available to U.ft them from the vater. The larger 
launches and cranes aboard the Curtiss represent oosts vhich vill ensue 
with a choice of a CVU. The fact that tvo cranes are being added to 
the “Cape Esperanc@ now is a dwnonstration of continual need. 

10. The armawnt and fire control system,on the Curtiss is 
adequate, YB believe, for fhiS particular Spplletitlon~ The 40 nm quad 
IKR~~EI, at present, are not connected inta the MK 37 gun director but 
this is a rnatfer of switchboard uonnections. The SN 38 guns have been 
removed but are still held at Hunterus Point as part of tha ship. If 
the same mounts vere added to a CW flight dexk ve estimate the instal- 
lation cost alone to be no less thsn $350,000. 

Some general a,o8lents which can be made include the fact that the 
Atomic Energy Coxmiesion has a large invuatment in the Curtiss, and 
essentially all of this ixwesixnent can be saved if the Curtiss is used. 
The changes that ve:~ made aboard k&r vere in support of scientific 
groups and the facilities as now installed are most useful in support 
of this program. Both the firing racks and conrmuaications have already 
been installed several times on the Curt&w and can be xwinstalled 
easily. , 

A. The Curtis6 is justified on the basis of operating oost alone, 
as compared to a CVU. 

B. The inclusion of outside ports on a CW is 
would result in s real morale problem. 

C. The facilities as installed on the Curtiss 
operations needs. 

D. Very fev major edifications are needed on 
scientific needs. 

not possible and 

meet all the servlee 

the Curtis8 for the 
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1. It is stro:ngl.y recommended that lmaediate action be taken to 
procltre the Curtiss and preservehergreetvalue to ths AEC. 

2. It 5s reco;marended that very careful consideration be given to 
the possibility of Icomb&ning other reqyire~nts which may exist for 
other ship support aboard the Curtiss. 

3. It is recomnded that the aoqu%aition agreement assure tie use 
of the ship for a period of no less than six years end arg free from 
IT. S. Wavy encumbrance as possible. 

UDG :mj . 

Walter D. Gibbins 
UCRL operations 
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