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Calibration Platform at the Naval Underﬁateifsyétens Center Seneca Lake
Detachment, Dresden, New York. CHESDIV also monitored the recovery of the
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This report describes the procedures used to recover three existing moorings
and to install and proo: test a 4-point mooring in 535 feet of water.
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ABSTRACT

The Ocean Engineering and Construction Project Office of the Chesapeake
Division, Nava’ Facilities Engineering Comm'.d (CHESDIV) accepted tasking from
the Naval Underwater System Centur (NUSC), Newport, Rhode Island, t¢ design and
monitor the installation of a 4-point mooring for the Traneducer Calibration
Platform at the Naval Underwater Systems Center, Seneca Lake Detachmert, Dresden,
New York. CHESDIV also monitored the recovery of the existing temporary moorlng

and prepared a bill of mteriale of the recovered components.

The recovery and installation operations were performed under a firm fixed
price contract awarded by Northern Division, Naval Facilities Engineering Commnd
(NORTHDIV), to Diseen and Juhn Corporation, of Eaet Webster, New York. Opera-

tione commenced 20 June 1983 and were completed on 5 August 1983,

N

‘Thil report describee the proceduree used to recover three existing moor=-

ings and to install and prcof test a 4—point mooring in 535 feet of water.
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COMPLETION REZPORT
FOR

TRANSDUCER CALIBRATION PLATFORM (TCP) MOORING

NAVAL UNDERWATER SYSTEMS CENTER, SINECA LAKE DETACHMENT

DRESDEN, NEW TORK
1.0 INTRODUCTION

1.1 Background. The Ocean Engineering end Conmstruction Project Office (FPO-1)
of CHESDIV eccepted tesking from NUSC Newport, Rhode island, to design ¢ 4-point
mooring for the Transducer Calibretion Platfora (TCP) npereted by NUSC in Saneca
Laku near Drewvden, New York. Tesking elso incluied monitoring the recovery of the
existing temporery TCP mooring and the instellation of the nev mooring. A mep of
the eres end ¢ chart of Senece Lake uare shown ln Figures 1 end 2. A firm fixed
price contrect for the recovery end instellation wes ewarded by NORTHDIV to
Dissen snd Juhn Coporetion, East Webster, New York. Recovery operetions began on

20 June 1983, snd instellstjon was completed on 3 August 1983.

This report describes the proceduras used to recover end instell ¢ wooring
{n 333 feet of wmter. Recommndations end “lessons leerned”, based on experi-
ence gained during the field operetioue, ere presented. A bill of mteriels

listing ell recovered mooring components {s included es Appendix A. The “es-buile”

dreving of the nev é-point mooring is included in Appendix B.

1.2 Design end Operetional Procedures. Design of the TCP 4-point mooring wves

completed by FPO-1. The Contrector, with CHESDIV epp-ovel, developed recovery,
instellation, end prof test procedures. The “es<built” drewing = MAVFAC Drewing
No. 3026161, "NUSC Lske Seneca, NY, Trensducer Calibz2zion Platform (TCP) 4-Point
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Mooring; Site, Plan, end Deteils”, Revision B of 19 August 1983 ~ is included in

Appendix B end will be referenced throughout this report.

1.3 Bquipmsnt end Materiels.

1.3.1 Governmsat Furnished Equipment end Materiels. Equipmant supplied by NUSC:

(e) Two carpenter's stoppers. (Note: During the mooring instellation
e vedge from one of the sioppers was lost overboazd.)

{b) Three return blocks.
(c¢) One center mrker buoy, instelled.

(d) Four 2 1/2-inch bow sefety shackles.

Materiels Supplied by CHESDIV: The goverament provided mteriel for en
engineering chenge order wvhich edded mooring bridles for etZechmsnt of the TCP

trensformr float to the 4-point moring (see paragreph 5.0).

1.3.2 Materiel end Equipment Furnished by Contrector. The Coantrector supplied

all woring mteriel end components (buoys, chain, fittings, vire rope, enchors,

etc.), except es noted ebove.

The followving equipmsnt was provided by the Contrector for mioring re-~

covery, instellation, end testing:

(e) A 40-foot by 130-foot steel barge. The barge had two eachor winches,
eech fitted with three independent vire rope drums (see Tigures 3 end 4).

(b) A 30-ton hydreulic wobile crene with teles=opic boos. The boos vas
rigged with e three-parst wire block.

() A 45~foot stesl tug, used to msneuver the crene barge.

(d) An 18-foot runadout, for persoannal transportetion.




FIGURE 3
40 FOOT x 130 FOOT CRANE BARGE

FIGURE 4

CRANE BARGE, 45 FOOT STEEL TUG. AND
18 FOOT RUNASOUT

5




(e) A Dillon dynamometer, used to measure the appli'ed load during pull

testing.

1.4 Mobilization. The initial mobilization was at Dissen and Juhn's terminal
at Weedsport, New York. Here, the four 9 1/2-shot lengths of chain, used in the
mooring riser legs, were connected and arranged on the deck of the crane barge.
Each connection between shots was painted with & unique marking used to identify
the amount of chain in the water or on deck at any time during the installation.
All other mooring components were also loaded at this time. The barge was moved
through the Cayuga-Seneca Lake Canal to Seneca Lake and then down the lake to
NUSC, a total distance of approximately 50 miles. At NUSC, the anchors, sinkers,
and buoys were off-loaded in order to make available additional deck space for
the recovered moring components. The off-loaded components were stored on the
lake bded in shallow water, since no dock space was available at NUSC (see Figures

S and 6).
2.0 RE COVERY

2.1 . Procedure. The existing temporary mooring consisted of three buoys,
locuted in the northwest, northeast, and southeast quadrants of the TCP barge
location. The three existing buoys, similar to those shown in Figures 7 and 8,
vere recovered, complete vith all components. In addition, the fittings used to
secure the TCP power transformer float between the nurthwest and northeast buoys
were recovered. The transformsr float, vhich was connected to a submarged live
electrical cable from shore, was in the work area mking it necessary to contin-

ually mneuver around the float to avoid a collision.
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FIGURE S

NAVAL UNDERWATER SYSTEM CENTER
SENECA LAKE

FILYRE 6

TEMPORARY STORAGE AREA FOR BUOYS,
SINKERS, AND ANCHORS
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FIGURE 7

TEMPORARY NORTHEAST AND NORTHw£ST BUOYS
WITH TRANSFORMER FLOAT

FIGURE 8

RECOVERING NORTHWEST MOORING
8
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The northeast mooring was recovered first, after releasing the transformer
float connection. The recovery was completed without incident, and the barge was

moved to shore to off-load the recovered components.

Next, the transformer float was discomnected from the northwest mooring.
(Note: The float remined moored by its S-inch electrical power cable uatil it
was attached to the new 4-point mooring, as described in paragraph 5.0.) When the
float was released from the northwest buoy, it veered over the government's
preinstalled center marker buoy, cutting the buoy's light mooring line. The
marker buoy drifted off station, but was replaced by the government 2 days
later. In the meantime, the Contractor used the transformer float as a naviga-
tional reference. When the center marker buoy was replaced, it was positioned
approximately 60 feet too far to the west. However, its position was acceptable
since NUSC preferred to have the barge position tolerance to the west because of
the electrical cable connected to the trensformsr floet. The buoy was referenced

throughout the installation for bearings end distences.

During the recovery of the northweet mooring, the variation of the crane
loads and the motion of the crene itself indicated thet a bundle, or ball, of
chain had veen picked up from the bottom. The bundle suddenly untangled. The
resulting repid change in teneion ceused the crane to rock from side to eide.
Thie vme the only potentially serious mishep on the project. It reeulted in no

damge or iajury.

After disconnecting the buoy of the goutheaet wooring, the crane vas
coanected to the 1 1/4-inch vire rope riser in an ettempt to recover the remain-
der of the components, es had baen eccomplished for the other two morings (see
FPigure 9). Rowever, with the crane holding at approximately 40 tons of teasion
for 30 minu : , nothing moved. After shifting weter ballast fn the barge to

9
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FIGURE 9

CARPENTERS STOPPERS USED TO
LIFT AND STOP-OFF WIRES
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provide more lift, tension was again taken on the riser. Aftar waiting another

30 minutas for a possible suction break, thera was still no change in the atti-
tude of the crane barge. The Contractor was than instructed to cut the risar, in
the interest of safety for both the barge crew and the transformer float, which
was downwind of and in close proximity to the barge. This action was reported to
the ROICC and to personnel at NUSC. The foreman rigger at NUSC ststad thet "tha
wooring had been down over 20 years”, and that there was no chain in the riser -

only wira rope securad to concrete mishroom anchors.

2.2 Bill of Materiels Recovarad. The bill of materials presented in Appendix

A lists all mteriel recovered from tha threa moorings and the transformer

float attechmants.

3.0 INSTALLAT ION

Followving complation of all recovary operetions, tha crane barge was
canterad over the repositionad center msrker buoy on a north-south haading,
vith kedge anchors set out from aach quartar. Bearings wera than taken on prom-
inent featvres eshora vhich coincidad with the dastga bearing of aach mooring
lag. A premmesured end marked polypropylene line was used to detarmina distencas
from the crena barge, end the tug woved in turn to aach of the four preasted-
1i shed enchor locetions. Msrker buoys ~ counsisting of seeled eluminum bear kegs,
painted red, and etteched to ¢ smell enchor by one-half inch nylon lines -~ were

positioned for reference during the plscemant of the anchors.

Tha gensrel procaduras described below were followed during the fnstalla~
tion of each mooring leg. During lowering, the anchors were slung by a bdridle
in ¢ horieocntal position. A steel bar had previously been welded ecross the

palms of the flukes to keep the flukes open et en engle of 50 degreee to the

1
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shank (see Pigure 10). The anchors were lowered by the bridle at the port side,
forward, with 5/8-inch diameter wire rope from the port side deck winch. The
rieer chain, which was connected to the enchor shank with an anchor shacile, was
lowered eimultaneously by the crane, located amidships along the port side (see
Piguree 11 and 12). The horizontel distence between the chain end brldle lowering
locations elleviated any tendency of the enchor to twist while being lowered

through the 535-foot water colum (eee Figure 13).

When the anchor reached the bottom, the lowering wire was cut from the
wvinch and eecured to a é4-foot diemeter spherical buoy. This buoy eerved ae
sa anchor crowvn merker, and also provided a means of recovering the aachor
in the event the inboard end of the riser was lost for any reeson during the

reminde: of the {nstallation (eze Figure 14).

After the anchor wae on the bottos, the remminder of the chain was payed
out vhila the crane barge was pulled toward the center of the mooring eite by
the two forwmrd kedge anchors. Problemm were encountered with the kedge anchors
couing home, primarily bacause tha 1,900 fce. of wire on the winck drums did not
allow for e long enough scope in over 500 feet of water. In addition, at 3,000
pounds, the kedge anchors were too light for the job. This problem vas over-
coms, but requived more than twice the normal number of kedge enchor sete during
the {nstallation of the northwest and northeast moorings. During the instella~
tion of the scutheaet end southwest morings, this probles did not recur beceuss
ths reciprocsl mooring - northwest end northeast, respectively - wes used to
pull shead, irstsad of kedge enchors. In thess casss, only one kedge was set
upvind to keep the barge online end the mooring leg taut end on the corrsct
dearing.

12




FIGURE 10

ANCHOR WITH FLUKES FIXED OPEN
TO 50 DEGREES
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FIGURE 11

LOWERING ANCHOR OVER THE SIDE OF
CRANE BARGE

FIGURE 12

ANCHOR IN DIRECTION OF PULL AND
READY FOR LOWERING
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FIGURE 13
LOWERING CHAIN WITH PELICAN

HOOK, NOTE SINKEFR SHACKLE
USED AS STOPPER

FIGURE 14
ANCHOR CROWN BUOY




The sinker was connected on the last half-shot of chein in each mooring
leg, one link in from the last full shot (see Figures 15 end 16). The connection
wvas mada with a 2 1/2-inch safety shackle back-to-back with a sinker shackle as
showii in Deteil A of the "as-built” drawing. The nut on the safety shackle was
welded in place, and the locking pin on the sinkar sheckle wvas peenad over.

The sinker was lowered to tha bottom, then reised 10 feet vhile ¢ strain was
taken on tha kedge anchors or pulling lines to ensura that the chain vas taut.

Tha sinker was lowered again sfter all slack was taken out of tha chain.

Next, the 1 3/é-inch risar wira, vhich had previously been connacted to
the end of the chain, was lowared by tha crana ovar the sida of the barge (see
Piguras 17 and 18). Wire ropa clips and bow shackles wera than secured to the
risar wira, as shown {n Figure 19 and Deteil F of the “as-built” draving. Thesa
fictings wers latar used to sacura tha temporary mooring pattarn linas, as dis-
cussed in paregaph 6.0. Firslly, the buoy was connacted to tha risar wira by en
open svaga fitting, showm in Figuras 20, 21, & 22 and Details B, C end G of tha

“es-built” dreving.

The buoys wera left with the sooring lines secured to the chafing rail,
as shown in Tigures 2) end 24.

4.0 TESTING

é.1 Test Procedurss. The contract specificetions called for a test comsisting
of 3 Wnims of 30,000 pounds horisontel pull epplied to ¢iegonally opponed
sooring legs for et leest 13 simutes, with 4 msximus enchor dreg of 350 feet
being scceptabla. If en enchor dragged sore than 50 fest, it was to be raset

and tested until a drag of leuss than 350 fest wes stteined. The test procedurse

16
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FIGURE 15

BACK-TO-BACK 2 1/2 INCH SAFETY SHACKLE
AND SINKER SHACKLE CONNECTION

FIGURE 1¢

LOWERING CHAIN AND SINKER,
NOTE LAYOUT OF CHAIN AND WIRRE
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FIGURE 17

CARPENTERS STOPPER ATTACHLD
TO 1-3/4 INCH RISER WIRE

FIGURE 18

CARPENTERS STOPPERS,TOP FOR
LIFTING, BOTTOM USED OVER THE
SIDE AS A STOPPER
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FIGURE 19

WIRE ROPE CLIPS AND
BOW PIN SHACKLES USED FOR
CONNECTION OF
TEMPORARY LINES
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FIGURE 21

WELDED PIN ON OPEN SWAGE
WIRE ROPE FITTING

20

FIGURE 20
OPEN SWAGE WIRE ROPE FITTING




i

e

)=

FIGURE 22

OPEN SWAGE CONNECTING THE
END OF THE CHAIN TO THE
1-3/4 INCH WIRE CABLE RISER
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FIGURE 23

NORTH MOORING BUOY FOR
LEGNO. 1

FIGURE 24

SOUTH MOORING BUOY FOR
LEG NO.3

22




adopted in the field essentially followed the pre-established procedures,

with some additional steps included.

Prior to testing, the crane barge was positioned in the center of the
moring pattern. Mooring lines from diagonally opposed buoys were then secured
in turn ¢n the barge deck, with the southern leg connected to the dynamometer
and the northern leg attached to the four-fold purchase, as shown in ?igures

25 through 30.

Before applying the full test load of 30,000 pounds, a tension of 6,000
pounds was applied to the buoys to determine the barge and buoy positions under
load. While the mooring lines were in tension, fixes were taken on references
ashore. During this phase of the testing, it was determined that the northeast
buoy's mooring line was 85 feet short of the on-deck connection. This discrepancy

was corrected as described in paragraph 4.2 below.

After determining the buoy locations, the Contractor applied the final
acceptance proof test load of 30,000 pounds for 15 minutes. This was done for

each set of diagonslly opposed mooring legs.
4.2 Test Results.

The first pull test was conducted on 28 July 1983, on the northwest
and southeast buoys. A steady pull of 30,000 pounds wes sustained from 1830
to 1845. Testing of the northsast and southwest buoys was conducted on 2 August

1983, with 30,000 pounds of tension applied from 1524 to 1539.

The CHESDIV Projsct Managsr witnessed and approved the tssts. After the
tests, bearings were taken on the anchor crown marker buoys, and the CHESDIV

Project Mansger determined that there had been no significant drag of the anchors.
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suoy
180’ 7
CABLE
y. I
PADEYES
N DYNAMOMETER
50'
{——— E | — DECK WINCH
i PADEYE
4 FOLD PURCHASE

-~ 180° CABLE AND ADDITIONAL
BUOY 135 OF CABLE WAS USED

ANCHOR
FIGURE 25

SKETCH OF BARGE
AS SET UP FOR PULL TEST
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FIGURE 26

DILLON DYNAMOMETER USED FOR
PULL TEST OF ANCHORS

FIGURE 27

H-BEAM WELDED TO DECK AND
STIFFENED TO ACT AS DEAD-EYE
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FIGURE 28

CONNECTING UP PURCHASE FOR
DECK PULL OF ANCHORS

E LTy R

FIGURE 29
PURCHASE CONNECTED TO PULLING

WIRE FROM BUDY
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MOORING BUOY
AWASH

CENTER
MARKER
BUQY

FIGURE 30

BUOY RESPONSE AT SPECIFIED
LOAD OF 30,000 L.BS
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Howaver, due to the northeast mooring being en estimmted 85 feet short, the
contrector was instructed to add one shot (90 feet) of 1 1/4-inch Baldt Di-Lok
chain betwaen the towing plate end the open swage fitting on the buoy snd of the
1,100-foot length of riser wire (see Figure 31 and Detail G of the "as~built”

dreving).

4.3 Calibration Verification. A Dillon and Company, Inc. dynamomter, Serial

Number AN 54735, was used to msssure proof test loads. The dynamometer wus last

celibrated on 15 February 1983, end scheduled for recalibration on 15 February

1984.
5.0 TRANSFORMER FLOAT CONNECTION

After the installation of the edditional length of the chein to the
northeast wooring, the crene barge was moved to the center of the mooring
pattern. A wvinch wire from the barge vas run through return blocks tesporsrily
set up o™ esch buoy, and e tension of epproximtely’6é kips was spplied to
soor the barge in the position which the TCP will occupy vhen moored. At this
point tho trensformr float was located forwmrd and slightly to the wast of

the crene barge.

To securo the trensformer float between the northwest end northeest
buoys, the CHESDIV Project Maneger tructed the contrector to fit e bdridle to
the padeyes et the corners of sech nd of the float (see Figures 32 end 3)). The
bridle, consisting of 1 1/4=~inch DI )k chain with essocisted fittings, was con~

nected to each bduoy’s mooring line s: ~hown in Deteil H of the “es-built" dreving.
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90 FEET 1% INCH
BALDT DI-LOK CHAIN

TRANSFORMER
MOORING LINE
SEEDETAIL E

FIGURE 31

“AS BUILT" DETAIL SKETCH
OF MOORING BUOY LEG NO. 2
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FIGURE 32

CONNECTING EAST 1 1/4 INCH BALDT
DI-LOK CHAIN BRIDLE ON THE
TRANSFORMER FLOAT

FIGURE 23

CONNECTING WEST 1 1/4 INCH BALDT
DI-LOK CHAIN BRIDLE ON THE
TRANSFORMER FLOAT

30




The msterial for this chenge order was supplied to the Contractor by CHESDIV and
{ncluded:

(e) One shot (90 feet) of 1 1/4~inch Baldt Di-Lok chain.
(b) Four 1 1l/é-inch joining links.

(¢) Two 2 1/2~inch bow gefety shackles.

(d) Four 1 3/8-inch screv pin shackles.

(e) Two 12 1/2-inch by 2 3/8-inch diamster ground rings.

The components for the bridle vere teken from the materiel recovered from the
tesporery woorings. The finsl {nstelled position of the transformer float is

shown in tha Plan Viev on the “es-built” drswving and in Figures 34 end 35.
6.0 CONNECTION OF TEMPORARY MOORING PATTEZRN LINES

Uhen the trensformer flost was in place, and with e tension of 6 kips
still being spplisd to ell four woring buoys, divers were smployed to connect
the temporery mooring pattern lines. The temporery pettern lines, vhich wvere
secured to the four mooring liues 20 feet below the buoys, are used to keep
the é-point mooring in & rectengle of 420 by 3OO0 feet to simplify wooring of
the TCP. The connections of the temporary 1 1/2-inch dismster nylon line to
the previously secured clips end bow shackles was inspected {n place end found

to be {n compliance with specifications (s3e Detail P of “ss~built” drewing).

After the temporary psttern linss vere secured, the crane barge slovly
sased out the eatire patteran until all lines were slack. The temporary wooring
pattern’s final configuration was as dasigned and is indiceted {n the Plan Viev
on the “ss=-duilt” drawing. The mooring lines and the 10-foot lengths of chafing
chain were left tied with stoppers to the top of esch bdu~y. The southeast buoy's
woring line {s 26-feet short, ss reflected in the “se-built” draving and the
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FIGURE )4

FINAL PATTERN OF
TRANSFORMER FLCAT

FIGURE 35

TRANSFORMER FLOAT AND
WEST MOORING BUOY
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discrepancy list in Appsadix B. Howvever, since this mooring leg wvas placed et s
depth 35 feet less thea the dssign dspth, the shorter mooring lins was eccepteble.
A final heading of 328.5°T, versus the designsd 330°T, was obteined and is shown

on the "es-built” drawing.

7.0 ENVIRONMENTAL DATA

The Contrsctor had 4 down days due to wveethsr. High winds were the
primary problem, snd appeared to rssult froms the funnsl effect csused by the
high terrain on either side of the long, narrow lake. To some extent the limiting
wind conditions varied depending on the phase of the projsct being worked on.
In generel, winde over 20 MPH, es reported by the marine weesther stetion, vere
conaidered too strong to work in effectively. For example, vhsn leying out
chein in quartering winds and sees, it was not possidble to keep on line snd

reset kedge enchors with one smsll tug.

8.0 PROJECT PERSONNEL

e acency rme
Dr. Richard Beckwith CHESDIV Project Manager
Mo. William Seelig CHESDIV Design Engineer
Mr. Allan Rubler CHESDIV Assistent Engineer
Mr. Tis Lawoy NORTHDIV MICC (Rome, N.Y.)
Mr. Psul Mchheasrson NORTHDIV Inspector (Roms, N.Y.)
Mr. Art Treisbank NUSC Assistsnt Mansger (Dresden, N.Y.)
Mr. Gilbert Dissen Disssn & Juhn Prime Contrsctor
Mr. Martia Juha Corporation
Mr. Peter Williams VSE Covporetion Techaicel Monitor for ROICC/

CRESOIV
3
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2.0 LESSONS LEARNED

9.1 The Contrsctor, Dissen and Juhn Corporation, was found to be very respon-
sive and cooperative during ell phases of the operation. Change orders, field
modifications, and other revisions were executed in a timely and professional
mnner. The Contractor demonstreted ¢ high degree of sccurscy in the installa-
tion of this deepwater mooring. The crane barge cew worked extrenel.y well as a
tesm. Dissen end Juhn is highly recommended as a contractor for future moring

projects or other marine work in the Eastern United Ststes.

9.2 The successful completion of this project demonstretes thet high-quality
varine construction work cen be performed by a relatively inexperienced contrac-
tor, given a sound yet flexible design, thorough but adaptable operational
planning, end a full-time quality control and monitoring effort. These attributes
contributed to the success of the project, despite the fect thet the Contrector

had not previously worked on a mooring recovery or instellation.

9.3 Accurate navigetion and precise locational data are of utmost importence
on a deepwvatar mooring instellation. Tha lack of prominent landmarks on which
to take fixes should be anticipsted in lass developad rsgions or in arees for
vhich deteilad nauticel charts ara not eveilebla. Tsmporary range monumants
should ba set up on shora prior to tha insrallation of center or anchor marker

buoys.

Tha positioning of buoys end vessels my be feciliteted by the use of soms

simple, reedily available equipment. The CHESDIV Project Manager has rscommended
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that the government representative have the following items as part of a standard

package on future installations of this type:

(a) Chart of the area.

(b) Navigational tools: three-leg station pointer, dividers, compasses,
and an azimth circle fitted to a boat's compass or a hand-held bearing compass.

{c) Binoculars. .

(d) Sounding chain or lead line.

(e) Distance line wound on a hand-held reel.

A Mini-Ranger would have been a valuable asset when setting marker buoys
and anchors, and when verifying positions. A hand-held range finder would also

be helpful when confirming distances batween anchor and center marker buoys.

9.4 Iz order to reduce the hazard to personnel presented by slippery buoy
topside decking, it is recommended that buoy decks be covered with lightweight
fiberglass or steel gratings, coated with nonskid paint, or constructed of

diamond-pattern nonekid plate.
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APPENDIX A

BILL OF MATERIALS RECOVERED




QUANTITY

1

*2

4 1/2 shots

BILL OF MATERIALS RECOVERED

FROM NORTHEAST MOORING

DESCRIPTION

Buoy: 30 feet x 5 feet,
cylindrical

Buoy Jewelry: TOP: none

BOTTOM: 3-inch pear link
2-inch bold shackle

Wire Rope:

Length = 660 feet

Diameter - 1 3/8 inches

Fitted with thimble eye on both ends,
made up with Crosby wire clips.

Length - 150 feet

Diameter - 1 3/8 inches

Fitted as above.

Length - 100 feet

Diameter - 1 3/8 inches

Spliced thimble eye on each end.

Shackles:

Bow Safety, 2 1/2-inch

“D" shackle, 2-inch

"D” shackle, 1 3/4=-inch

Detachable Links:

Connecting Link, Baldt, 1 1/4-inch
Connecting Link, Baldt, 1 1/8-inch
Connecting Link, Baldt, 1 3/8-inch
Connecting Link, Baldt, 1 3/4=-inch

1 1/8-inch Baldt Di-Lok

A=2

CONDITION

In need of
mintenance

GOOD
GOOD

GOOD

GOOD

POOR

GOOD
GOOD

GOOD

GOOD
GOOD
GOOD

GooD

GOOD - New
condition,
no measure-
able wear.
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QUANTITY

7 shots

45 feet

25 feet

BILL OF MATERIALS RECOVERED

FROM NORTHEAST MOORING - Continued

DESCRIPTION

1 1/4=inch Baldt Di-Lok

1 1/2-inch Baldt Di-Lok

1 1/2-inch Baldt Di-Lok

Anchor:

Danforth type, 3140 1lbs.,
Serial No. 41179-JL, 1944,
U.S. N‘Vy

Flashing Lanterns

CONDITION
GOOD - New
condition,
no measure-
able wear

GOOD

GOOD

GOOD - New
condition

WORKING

*The two Bov safety shackles were later used in the transformer float bridle.
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QUANTITY

*2

*2

*8

8 shots
2 shots

4 1/2 shots

BILL OF MATERIALS RECOVERED

FROM NORTHWEST MOORING

LDESCRIPTION

Buoy: 30 feet x 5 feet,
cylindrical

Buoy Jewelry: TOP: none
BOTTOM: 3-inch pear link
2 1/2-inch safety bow
shackle

Wire Rope:

Length = 250 feet

Diameter - 1 3/8 inches

Fitted with thimble eye on one end,
made up with Crosby wire clips.
The other end was cut.

Length = 150 feet

Diameter - 1 3/8 inches

Fitted with spliced thimble eye
each end.

Shackles:

Bow Safety, 2 1/2-inch

“D" Shackle, 1 1/2-inch

Detachable Links:

Anchor joining links, Baldt,
1 1/é-inch x 1 9/16 inch

Connecting Links, Baldt, 1 1/4~inch
Connecting Links, Baldt, 1 3/8-inch
1 1/4~1inch Baldt Di-Lok
1 3/8-inch Baldt Di~Lok
1 1/8+inch Baldt Di-Lot

A=

CONDITION
In need of
mintenance
GOOD
GOOD

POOR

POOR

GOOoD

GOOD

GOOD

GooD

GOoD

GooD
GOooD

GOOD = New
condition,
no measure-
able wear.
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BILL OF MATERIALS RECOVERED

FROM NORTHWEST MOORING - Continued

QUANTITY IESCRIPTION

*7 shots 1 1/4~inch Baldt Di-Lok

45 feet 1 1/2-1nch Baldt Di-Lok

25 feet 1 1/2-inch Baldt Di-Lok
Anchor:

1 Danforth type, 3000 1lbs.,
Serial No. 6858, Breda 1953,
U.S. Navy

1 Flashing Lantern From Buoy

CONDITION
GOOD - New
condition,
no measure-
able wear
GOOD

GOOD

GoOoD

WORKING

*Two bow safety shackles, two anchor joining links, four 1 1/4-inch connecting
links, and one ghot of 1 1/4-inch Di-Lok chein were later used in the trans-

formar float bridle.




QUANTITY

*5

w2

10

BILL OF MATERIALS RECOVERED
FROM TRANSFORMER FLOAT

AND SOUTHEAST BUOY

DESCRIPTION

Buoy: 30 feet x 5 feet,
cylindrical

Buoy Jewelry: TOP: none
BOTTOM: Fixed Ring

12=inch I.D. x 1 1/2-inch

Shackles and Joining Links:

"D" Shackles, 2-inch

"D" Shackles, 1 1/2-inch
Bow Shackle, 2 3/4-inch

Bow Shackle, 2 1/8-inch

Connecting Link, Baldt, 1 1/2-inch

. Rings:

12 1/2=inch I.D. x 2 3/8-inch
Swivels:

2-inch

1 1/2-iach

Chatn:

Short Lengths (under 10 feet),
Various Sizes

Various Lengths of 1 1/8~inch Wire
Rope with Spelter Sockets

CONDITION

In need of
mintenance

POOR

GOOD

GOOD

GOOD

GOOD

GOOD

FOOR

POOR

GOoD

POOR

*The two ground rings and four of the 1 1/2-inch "D” shac“les were later used
in the transformer float bridle.
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APPENDIX B

“AS-BUILT" DRAWING AND DISCREPANCY LIST
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PISCREPANCY LIST

See "As-Built” Drawing for Details and Description of Pleces.

&utu-nt

l. Plece Nos. 10 end 11
swage fittings shall be
galvanized sccording to
ASTM standards Al123 end
Al53 (per pavagreph 2.3,
page 02199-2 of Spec.
No. 04-82-0378 to Con-
tract No. N62472-82-C-
0378)

2. ch. No. 16 o 6‘37
IWVRC vire rope, 1 3/4-
iach, 180-foot lengths.

3. Plece no. 27, sinker
shackle, to fit hairpin
of Plece No. 8, concrete
sinker.

4. Hn of Plece No. 10,

open swage, to fit
piece No. 2, enchor
joining link, es showa
in Detatl D.

Discrepancy

Plece No. 10 - open swage
vire rope fittings, 1 3/4-
inch: all were epoxy coated
vice gelvanized.

Plece No. 11 -~ open swvage
vire rope fittings, 1 1/4-
inch: not galvanized or
coated.

One woring line on south-
eest mooring is only 154
feet long vice 180 feet.

Sinker shackle was not

large enough to fit over
the hairpin.

Pin wvas slightly too
large to fit the 1liak.

=3

Corrective Action

Piece No. 10 -
Accept-as-is; well
coated with epoxy.

Plece No. 11 -~ Wire
brushed and painted
with SIMAGARA 62-603
epoxy resin, bdatch
susdber 30006. Compli~
ance wvith MILSPEC
checked by ROICC.

Accept-es-is.

Baldt, Inc. supplied

(et no cost) four 2
3/4-inch safety shackles
which were connected
back=to-back with the
sinker shackle as shown
in Detail A.

ROICC tssued a change
order to have the pins
turned down one-six-
teenth of an inch.




