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From: Captein Jehn Zabileky, U. 5. B,

| Tos Code 500
' Subjt USs KISSOURI (2363) - brief preliminery report of salvage operstions
fnel: (1) Copy of my rept to ComCrulant of & Feb 1950

1. I left Washington, B,.0, on the morning of 18 January, 1980, and reported
to UonUrulent about 1300 on the same day, I remained on the USS WIGSOURX
as a temporary member of the Staff wvhich included Resr Admiral H, ¥, Wallin

- as Chief Advisor, until the shir was reflomted on the moraing of 1 Februsry,
Subsequent to refloating of the MISSOURI, I based at the Norfolk Nawal Shipe
yard geing over all enleulations and preparing printe for fature use in
compiling a Bufhipe Techrnienl Bulletin covering the esalwage. I left Norfolk
;:uw- 8 February and reported o the Buresu of Shipe at 0800 on 9

brasry.

L . 2. ¥pelosure (1) ie a brief preliminary report of the salvege of the USS
p WISSOUSI which I made to ComCrubant. Ho attespt was sade to list orono-
Ak S logically the ateps that were taken in preparing the ship for refloating.

Thase had been rather fully reported in despateh nrogress reports as the
work proceeded, :

3, The salvage operation emphasiges the abllity of the Navy, in unusual
circunstances and under the pressure of public opinion, %o acecmplish in

a very short time, a jJob of large megnitude, It is bolleved that no other
agency could have done it eny sconer, or in fact, in as short a time, The
plan wee logleal. Ite execution was excellent and resulted from good staff
work, The stranding of the NISSUURI proved to be of considersble embar-
rassent to the Navy., It is delieved that her sslvage will not only sallify
initial’ Lupressions, but mserve te refloct even more eredit to the Navy,

: Jd, Zabilsky
: , Captain, U.5.¥,
Sy
N
., Prepared by J, labileky, ext 3084
b > 4 Typed by L. Pfeifle 3/9/50
| %l :
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From: Coaptatin John Zabil
Tos .:-m ﬂntnm‘? ' ltlnﬂo Fleet

Subji USS MISSOURI (BB63) - Brief Freliminary Report - Sslvage Operations
Snelt h) Brief preliminary resort salvage operations USS MISSOURI (BBegz)

1. Fnelosure (1) brief report covering sal tions

Ugs MISSOURT (M}.l:rn‘ the peried 17 h-:q't? 1 February 1::0.
Regpestfully,
JUBN ZABILSKY

Copy to:

COM BORNAVSHIFYD



|
P 8 USS MISSOURI

1, The USS NISSOURI (B62) ren sground in Hampton Rosds, Virginia at
about 0825 on 17 Januery 1980, while proceeding to sea from the Naval
Upersting Base. Ner speed wes sbout 12 kmots vhich resulted in her -
traversing shoal water s distsnee of three ship lengths from the mein
chennel, She finally stopped st » point 1.6 miles bearing 266°Tfrom
“hinble Shoals Mght, near 014 Point Comfort, on a heading of 052°T,

The Migsouri wes reflosted snd pulled inte deep water fifteen days later,
at 0709 on 1 February, on the morning high tide,

2, Soundings taken immedistely after grounding were reported to bde
29 feet forward and 70 feet aft, These drafts were believed from the
start to be only sprrorximate. fHer drafts upon getting underway that
morning were recorded ss 35'-9" forward snd 26'-9" aft. A subsequent
study of draft resdings with the NISSOURI sground and comparisen with
actual tide readings revealed that at mean low water the ship was
resting on a grafual slope with drafts ne follows?

 Porward 251"
Amidahipe 27.0'
APt 287!

It was found thet setusl tides se reeorded at Sewell's Point sgreed
very ¢losely with those existing st the MISSOURI'g logation., At o

t1de of 2.6 which wan the netusl height of water recorded at Jewell's
Point at time of grounding, her drafte were determined to be ss follows:

Forvard 7.7

Amidehing 20.6'

Afs .2
3. The aprroximate load on the ground of 12,000 toms, which wes the
difference in dlsplacements before snd efter grounding, made 1t very
apparent that the Yavy was confronted with a major salvage operstion,
one that could not be done in a day snd d tax the ingenuity, skill
and patience of the men invelved., The NI is big. of
mean draft lost in the grounding represen a weight of 150 tons that
would have to be removed or equivalent smount of bmoysnoy restored to
refloat her,

:

L8

4, Commender Crulsers Atlentic Fleet, the type commender, immediately
took sharge of salvage operations. An shalysis of the situation indi-
ented that the MISSUURI wae in no denger of loes or dsmege. It was in
tected waters and not exposed to the destructive foree of the olements.
operation was not sn off-shore salvage job, Noreover, it was in the
ares of the Navy's grestest concentration of men, equipment, sad facilities
both afloat snd ashore, Additional specisl salvage equipment could be
readily provided from other aress to sugment that which was svailsbile.

RECLOSURE (1)
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A consideration of the abeve factors, smong others, led to the decision
that the Navy could snd would selvage the MISSOURI through its own
mﬂ"'. “

s. The genersl salvage plan adopted ot the start of oporathu was to
t the MISSOURI to deep water:

!b By removel of the meximum fluids, sssunition, stores,

personnel, ete.
(2) By 11fting her atern with pontoons.

(3) By aredging snd tunneling the sand from under her snd
letting her settle further.

(8) 3y pulling off
(1) ¥ith nine sets of deach gear.

(2) Vagh 2 ARSD yessels fitted with especially p-m-m
besch gear,

(2) With seven or esight pulling tugs.
(4) B weing tugs for surging and twisting,

(@) By dredsing sn exit channel

It 1o interesting te mote that this plan was strietly adhered to
throughout the operation, Twe early pulling sttempts were made with
powverful tuge, even though it was reslired there was 1ittle chance of
suceess, primarily as sn exercise in coordinating a large group of
vessels snd becsuse there was 1ittle if any interference vuh scheduled
vork, Tides snd helghts of water were contimuously 211 important factors

" %o consider, and the most favorable ones were not scheduled to come until

the start of February., To take sdvantage of these spproaching tides,
COM CRULANT egtablished 2 Februsry ss the date of the real attempt to
free the MISSOURI,

6. The nature of thovukm such that careful plemning and scheduling
of each operation, big or 1ittle, wes required in minute detail, DPredging
wes needed around the ship to ereste a trough to permit settling. Barges
had to be alongeide for off-loading of removable welghts of stores and
fuel, Diving operations slongside were contimuously needed. So many
tashs hed to e compleoted bdefore others could begin that it required
deternination as well sas foresight on the part of those in charge not te
lose sizht of the oversll plan,. As sa exsmple, the early installation of
beach gear would heve praetie-lly brought =11 other work to a standstill.



For this seme resson, installation of pontoons at the stern, which served
not only to provide tmeysney, dut aslse to eliminste gome of the large trim
by the stern the ship would have in her spprosshing light coadition, wes
intentionslly interrupted for other urgemt work,

7. Ssneral Ohservations

(a) fAs for se could be determined, the MISSOURI pegeived only minor
damege due to grounding. This was later verified in dry dock vhere esti-
mated time to offset repalrs was sbout 7 daye. The only compartments
known %o be ruptured out of a total of sbomut 450 in contaet with the water
were oll tembs B.20.F B g7.F, and Bo4aF, The plan that was followed
pimed st minimum or no damege being sustadned during salvege. The pain-
staking leveling of high spots in the exit chemnel, for axsmple, was well
wvorth vhile 4if rudder and propellers were to remain undamaged.

(b) "hen 2 Job becomes tougher as the dsys pass, snd the committed date
. is sround the corner, there is spt to be a relaxation in reguirements in
order to meet a date. There was no lowering of stsndards during thie
operation,

(e) Mroughout the entire operation, involving many men of nll types
of experience snd inexperience, there was only one minor secident on the
final day, vhen one man received 2 bruised leg ss & resmult of a carpenter
 gtopper bridle carrying svay. Such results are mot obtained through chance,

but rather, by competent planning end supervision, ' ‘

(4) T™e objective of the operation was of course the refloating of the
MISTOURE, Ig gerved, however, snother importsnt purpose, It wes 2 mesns
of tresining men under setusl rather then simmlated conditions om a very
large seale. This treining, vhile emphasising salvage, included seamsnship,
ps well as nll the artificer type of work the Novy is concerned with, It
influsnce, in the matter of logistic sapport, resched Bayond the Norfolk
_ares, That 1% was unexpected snd consequently unrehearsed only served to

make the salvage operation more valusble from this peint of view.

(e) Considéring these factors, the costs invelved were very emall end
comprised the services of sn Army snd a eivilian dredge, inecidental work
st the Norfolk Novel Shipyerd, snd transportation of a few persomnel from
other aress.

~ {£) I3 1s delieved that the sslvage of the MISSOURI gould mot have
been completed sooner than it was regardless of the methods adopted. The
tides were not fmnblyfn an earlier completion date.

(g) The desirability of maintsining salvage equipment in several
locations in operating eondition is borne cut by the HISSOURI galvage.
Submarine salvage pontoons arrived on the seene shortly after being
recussted. Assorted egnipment meintained at VSD Bgyonne snd the Salvege
School §liyed a very important part in the operation. The cost of main-
taining this equipment for a mamber of years was more than paid for by
their contridution to the salvage.



8. Anslvels of Yoad on Uround snd Pulline Fower

8. e tons aground during pull-eff attempt 51 Jemuary, and
furing actusl reflosting on 1 February were found to de somewhat
higher than had been predicted. Osleuleotions, based upon the con-
Aitions of loafing snd drafte of the MISSOURI after refloating on
1 February, indleste the following @ ‘

2\ Jammaxy Refloating attemptt

It had Deen established, furing the period aground, thet mean low
water as indicated on the MISSOURI araft gaunges was!

Yorvard, 25.1'
Amidghips 27.0°
Are 2.7

At a 2.68' tide vhich existed that day:
25,1 * 2.6 = 27,7 Doy draft

28.3" Doy dreft at which bow would
- 11f% (From moment welght snd

moment buoyaney nr- for
existing condition

Pigplecement at 29,8° .‘7 = 45000
Gorrection for 2.5 trim (91 x 3.8)=__m8
Corrected Displacement 45718
Displecenent of ship after floating,

under conditions of loading exist-

ing 31 Jamary ~46489
Tons atill aground ) - 1na
¥. 1 Pebruary Refloating: '

Bow wt at 2.3' tide wvhich existed prior to complete refloating = 285,75'
Bow had sctually 14fted at 26.75' corresponding to » 1,65' tide, Mad 1t
not 14fted, &raft ot £,3' tide vould have been 28,4°, (Jow 1ifted 32%)

Dpaft ot Frame 190 (Pivot point) = 31.65" at 2.3° ti1de
190 x 4 = 780" ﬂ.t-.-hv{r-plm
Trim = 21,65 - 25,76 = 5.9' (To pivot)

- . 0078 per oot

840" (Pigtonce bow to atern draft marke) x 00776 = 6.52°' trim
Yhen bow = 25,78 drsft
Gtern will be= 32.27' draft
Hosn dreft = 20.01' draft

‘These are the final drafts at a 3.3' tide jJust prior to refloating,
with stern still aground.

4



Hﬁfhlmt ot 20,01' meen draft =

Gorrection for 6.52' trim (88.5 x 6.52)
Correeted Digplacement

Digplagcement of ship after floating,
under conditions of londing L Febmary =
Tons agrowmd

¢. Vyen with an unexpected tide of 2.2' on 1 February there was
g:n.uuo. though not exeesaive, load to pull of f smounting A2

8 appenrs to Be borne out by the amount of pulling forece required that
morning. "hile the MISSOURI geemed to float off gemtly, at
did, #1l beach gear, including the Salveger snd Yindlase, were under good
strain. In fact, nusbers one snd six beach gesr wire ropes broke during
the pull, In addition, the twisting motion of the bow sssisted moticesbly
.in the oparation. The pull avallable with besch gear snd Splvager and
Vindlase wes estinated to be 600 tons] If » coefficient of friction of
8 was sssumed, this wvas sufficient to pull & load of 1000 tons, vhich
proved ample, though not without noticeable effort.

d. DPuring the 51 Jamery refloating attempt, the setual tons sground

was caloulated to have smounted to 1140, This spproached the limiting

load that the svailable power of beash gear snd Salveager and Vindlass

slone conld have pulled, Their pulling power had been estimated ns 600 tons,
There was, hovever, aveilable and spplied, the pull of powerful tugs
totalling in exeess of 700 tons. Some of this pull was later loat due to &
broken tow line, Nevertheless, the total pulling foree avallable should have
moved the MISSOURI, Thet 1t 414 not, proposes the following questions:

sf §hé

1. Vas the ship impaled on some roek or other obstruection
such as a wreek wvhich would resist a puld?

Ingpeetion of the ship in drydoek showed moderate dimples
in the Imll extending for about 25 feet direetly aoft of
the Gameged oll temks, B.20.F, B.09.F, and Boas.F, Thie
area was not Tully explored by divers snd consequently
there is & good possibility that there was added resistance
to pull due to this csuse,

2. I the effective pull of tuge, under conditions that
existed, ns great as the 10 tons per 1000 H.P, that vas
catimated? ‘

There s undoubtedly considersble information as to

sbility of tuge %o tow various londs at sea when the Sow
moves. ‘here is » laek of guch informetion when there is

no motion. In the latter esse, 1t is conceivable that

the strain spplied, while appresiable, is not continuous '
sz in the esse of bDeach gear, tut rather oselllating due

to wave and gurrent motion, VYith bdench gear K the wires

are aotually stretehed md kept that way. Auy streteh in

tow line to a tug is undoubtedly relieved By the tug being
eaged back,



- 3. The soefficient of friction due to the type of sand and
~ bad conditions may have been sppreeisbly higher tham

ssoumed, 9Strandings are mot frequent ceccurrences snd
nany of those that do arise are of amall enough magni-
tude to require only small pulling offorts with 1ittle
regard for coefficients. . "hile small scale model tests
are not considered econclusive, thome made at the Norfolk
Hpval Shiprard during sslvage operations on the MISSOURI
are an indieation that sonsidershly higher than the .5
coeffieiont nsed in planning eould have existed.

o. It 1s interesting to nmote that hed a %.2' tide cceurred on
21 Jommary se 1t 444 on 1 Febmary, the tons aground would have bdeen
in the order of 230 tons, vhich, execept for the possibility of the
doterring setion of rocks in such dimples ss axisted in the mll,
indientes that the MISSOURI would have been refloated with even more
esse than on 1 Februsry. This 4s not surprising snd was the basis for
the decision to fill the forward pesk tanks snd reinstall the snchors
snd chain, The reduction in trim gelhed by this action had the effect
.rmmm1mmummu.mmmu

f. The displacement of the MISSUURI o9 determined from draft
readings taken on errivel at Prydeek Fumber 8, Norfolk Naval Shipyard,

eorreated for 'mown changes such as bPallasting while enroute to the
Shipyard, showed the ship to be sbhout mmm«umhwm
1y accounted for, At firet glsnce, this may sppear apprecisble, However,

the MISSOURI 19 p big ship, Any mnnulhcofi.m- on getting
undervey 17 Jomuary would have a pronounced effeet since esch inch of mean
dreft represents 150 tons. These draftd were the starting point for
esleulating predicted conditions. The smount of weight removed wae also
large, being in the order of 12000 tons. Jyen slight veriations in
individual weights removed could seoummlate to Tepresent an sppreeisble
smount as a whole.
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