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Abstract

Th‘is report contains results of the inspection of selected Fleet Moorings and Navigation Buoys at
the Naval Activity Detachment, Holy Loch, Scotland. Divers from UCT-1 and an engineer from the Ocean
Engineering and Construction Project Office of CHESNAVFACENGCOM conducted the inspections from
17 - 25 June 1982.

Results of the inspection indicate that a majority of the ground legs in the AFDB-7 mooring may
be in need of overhaul, and that a number of legs should be repositioned in order to improve the catenary
of the mooring chains. The condition of the two Sixth Class moorings and the two Navigation Buoys is
satisfactory. Comments concerning the condition of specific components and any recommendations for

remedial action are included.

v e ) e . A o WV O e e N Ve T O [ ARt g
o L I Al WA A W) o L HKT = RNV ENE
" , BN K Lo M Mo X p,p.-?i-?,ir,‘.kbc‘.l !c‘,p.. .n‘,.‘, ""’N B WP 0,0 ‘- s Al . hl‘s

R I B e L P T Tt A N T T N T AT R
. .'!.-'\'l’-,\- 'h 1-. n"- L SN h

N



&
‘fé’ @
B
8 i
s ] TABLE OF CONTENTS
‘ ﬁ Paragraph Page
}:’ ht Y " i
Y )
2 1.0 INTRODUCTION ittt ittt ittt et eennteneeneonsseanenssnnanes 1
1.1 Background . ........c.iiiit ittt i e e it et e, 1
& g 1.2 General Description and Historical information ....................... 1
“ ' 1.21 AFDB-7 Special Dry Dock Mooring .................iv... 1
W 1.2.2 Sixth Class MOOFINGS .. .....ovviiirie e rininenaennns 4
O 1.2.3 Navigation BUOYS ..........cciiitiinernnneernnnnens 4
R
20 INSPECTION PROCEDURES ... . ittt ittt it ittt ettt ie e 4
o m 2.1 AR DB-7 L e e e e 7
'ﬁ: Ry 2.1.1 Physical Conditionof Ground Legs ....................... 7
S 2.1.2 Cathodic Protection ................ciiiviiiiiinne.. 7
N 2.13 Catenary Profile .............cciiiiiiii i 8
Y 214 Ground Leg RelativeBearing ..................ccoounnn. 8
< ) 215 Motion of AFDB-7 .. ....uuvirirnineeneaeennenennnn. 8
ot 2.2 Sixth Class MoOrings ............c.0eiiiiniiinrnrnenrnenennnnnnns 8
-{ > 23 Navigation BUOYS . .......ciiiiiiii ittt ittt 8
N 3.0 INSPECTION SUMMARY . ...\ttt ettt e e 8
A 3.1 AFDB-7 — SUMMANY .. ittt ittt ittt et ene e cnenennees 9
! B 3.1.1 FIndings .. ..ottt it e, 9
3.1.2 Proposed Corrective Action ..........c.cciiiitinnnnnnnnn 9
0 3.2 Sixth Class Moorings —Summary .............ccvitiiiirnnrneneran 14
! 3.2.1 FIndings ......o0iir ittt ittt ettt 14
RN 3.22 Proposed Corrective Action .................0vviuinnnn.. 14
g 33 Navigation BUOYS — SUMMAIY .. ....oititereeenereeeeneeeennnennnns 14
(= 3.3.1 FINdings ........ ittt it it 14
_ ' 3.3.2 Propased Corrective ACtion ...........ccoiinirinennnennn. 14
o
: 40 MOORING INSPECTION COMMENTS/RECOMMENDATIONS ..........ccvvn... 14
Y 4.1 Y a9 - 14
S 4.2 Sixth Class MOOFINGS - oo v oo, 15
W 43 NaVIgAtION BUOYS ... ..vevettteettenerenrenneeeneneeenenenennns 15
. 2,
AN Annex A AFDB-7 Mooring Inspection Reports .. ..........c.ovvitiinnnenoeneeneessnas A-1
r — Inspection Reports for Each Leg
S ~ Transit Fixes
R
- Annex B Sixth Class Mooring Inspection Reports . ...........ouivtirvnrneoneeeennennas B-1
‘f; I§ — Inspection Reports
;d —~ Drawings
: ok
Iy
2 E i
ol
:"‘-[ﬂ LT g e ™ LR 7 ™ b e R ) e
bt i W Mo UM M M ‘ " ’E"‘:'i.:'i : 05 i ":’"":'l " 2'-‘,-“’:')- l‘e' [} i‘t i..::O LR M M NS N 0L 50 2l o A WO L DS A D M N e i M 1



f“f;tcv

<

LES Y
e

TALLL

oA Te o !
Al

-
-
-
>

4 .'T - < » . ‘ " - JUNATE WERY a3 - S, < \ ‘
) - y 4 p ”n.2 (RO QM)
T f\l',ﬁ‘,,'k.. X ﬂy“, "‘\ 4 M,“Ot"t. " ! t.‘j“ ‘af ?‘; WRAT o 3% n‘l‘aﬂ.n‘i‘-»’l'-?ﬂ'&‘l\fl';‘l‘!.: ’.‘:"‘:‘.’0"‘1‘1""‘:"‘3‘.\'@‘ o, ". RN

TABLE OF CONTENTS (Continued)

Paragraph Page
Annex C Navigation Buoy Inspection Reports ............c.coiuiviiirninoennnesonns C1
— Inspection Reports

— Drawings
— Transit Readings

Annex D Costs of Replacement Parts D-1
Annex E Chronology of Events .. ...........0 ittt ereenonniononeenennsenns E-1
Annex F  References and Other Pertinent Messages . .............ccviiiiiniinineeneenns F-1
AnneX G Photographs .. ... ittt it s eattaatsaesnesattaataanaasianennn G-1

LIST OF FIGURES

Figure Page
1 Holy Loch Moorings and NavigationBuoys ............... ... it 2
2 Schematic of AFDB-7 Mooring, Showing Ground LegNumbers ................ 3
3 Schematics of Navigation Buoy and Sixth ClassMooring ..................... 5
4 Chain Wire Diameter Measurements and Ground Leg Catenary Observations ...... 6
5 Summary of Ground Leg Chain Measurements ..............oueveeccnenosns 11
6 SummaryofCatenary Data .. .......ccvviiiiineetiiennnnsennaanansnenaos 12
7 Schematicof Surveying Set-up ....... ...ttt iir i nneesas A-46
8 Sixth Class Mooring #2, Schematic ............cictiirtrirnnninnneanenenes 8-3
9 Sixth Class Mooring #3,Schematic ......... ... iiiiivnnnrinneecnnnnens B-5
10 Starboard (Green) Navigation Buoy, Schematic ................. .ccvvuieinnn Cc3
11 Port (Red) Navigation Buoy, Schematic .............ccciiiiiiiininnnianns CH
12 Schematic of Surveying Set-Up ........icitiii it ittt ieneerananersonans C6

ihi

e

e O S T R A R L ot

A,

oS




T R
he e g}

ol

"R
E)

R)

) LY
VALY
[ “a:"
4IRS
VY
o

B A
e
v ra

IS Pr P,
W OwE

.Qs'\u'O ) Q'

r—— b boaal el ook Lok ial bk ol rak Balk tolh bad el Mad -aal

1.0 INTRODUCTION

1.1 Background. In November 1981, CINCUSNAVEUR requested that COMCBLANT provide UCT-1
divers to inspect six legs of the AFDB-7 mooring, the Number 2 and Number 3 Sixth Class moorings, and
the Port and Starboard Navigation Buoys at Holy Loch (Ref. A, Annex F); in May 1982 this request was
expanded to include all 22 ground legs of AFDB-7 (Ref. B). In turn, on 26 March 1982, COMCBLANT
stated that CHESNAVFACENGCOM would provide funding and technical support for the inspection (Ref.
C). The funding for UCT-1 participation was provided by CHESNAVFACENGCOM fromthe NAVFACENG-
COM (Code 10) — sponsored Fleet Mooring Maintenance Program. References D and E provide additional
background information. Technical support included inspection planning, development of diver inspection
procedures, on-site engineering support, recording of the raw data gathered by divers, data analysis, and
preparation of the inspection report. Inspections were conducted from 18 - 24 June; local debriefings were
conducted on 25 and 28 June. Preliminary resuits of the inspection and initial recommendations for cor-
rective action were reported by message on July 29 (Ref. F). Annex E contains a chronology of significant
events.

1.2 General Description and Historical Information. Holy Loch is located on the west coast of Scotland
about 35 miles west-northwest of Glasgow. Access to Holy Loch from the Atlantic Ocean is via the irish
Sea and the Firth of Clyde. There are 10 moorings located in the northwest end of the Loch; Figure 1
shows the position of each mooring.

1.2.1 AFDB-7. The AFDB-7 mooring is a Special Floating Dry Dock mooring consisting of four dock
cells which are connected together and moored in place by 22 ground legs and anchors. The dock is 513
feet long and 241 feet wide. Each leg of three-inch diameter studlink chain runs from a padeye on deck to a
30,000 pound anchor (stockless without stabilizer type). AFDB-7 was originally installed in 1961 at a
position to the southeast of its present location; movement of the dock to the current location was com-
pleted on 5 August 1971,

The dry dock is routinely used by fleet ballistic missile (FBM) submarines. Because of the strategic
importance of this facility and the possibility of severe winter weather, the material condition of the
mooring is a continuing concern. Between 1973 and 1981, 19 of the 22 ground legs were inspected by the
British Ministry of Defense (M.0.D.). During this period, only one of the ground legs was determined to
contain a chain link which has worn to less than 80% of the original wire diameter; the length which con-
tained this link was replaced in 1981. In April 1982, divers from USS HUNLEY (AS-31) visuaily inspected
21 of the 22 ground legs. All chain was reported to be in good condition, although some legs were observed
to have little or no catenary.

A schematic diagram of the AFDB-7 mooring is shown in Figure 2.
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1.2.2 Sixth Class Moorings. ‘“Sixth Class” is the British designation for the single-anchor/single riser type
of mooring illustrated in Figure 3. A row of such moorings is located along the northwest margin of the
Loch (see Figure 1). Records indicated that six moorings were in place; Numbers 2 and 3 were to be in-
spected. Upon arrival the inspection team learned that buoys Number 1 and 4 had been removed. The

remaining moorings are regularly used by small barges and maintenance vessels.

1.2.3 Navigation Buoys. These special purpose Navigation Buoys (Figure 3) are used by maintenance
vessels and FBM submarines as they transit to or from the Holy Loch dry dock. Buoy positions are shown

in Figure 1.
2.0 INSPECTION PROCEDURES

The purpose of the inspection was to determine the general physical condition of the moorings
and buoys, and, when possible, to verify or update existing installation and maintenance records. The
underwater inspections performed by divers sampled only a small portion of the submerged chain links
and jewelry in order to compile a general description of the installation’s condition. If accurate records of
original material and configuration (such as wire diameter) or subsequent maintenance (e.g., replacement of
chain links) are not available, then the measurements made by divers may not reveal components which
have badly deteriorated or are sub-standard. Conversely, the existence of fairly consistent measurements
during a “‘selective sampling”-type inspection is a good indication of the installation’s overall condition.
It should be kept in mind that underwater inspections are intended as a relatively quick and inexpensive
supplement to, and augmentation of, accurate maintenance records. As such, they cannot fully substitute
for a complete inspection involving removal of the mooring from the water, and the measurement and

evaluation of each component.

The most important parameter used to evaluate the condition of a mooring is chain wire diameter.
After cleaning to bare metal, a selective sampling of the wire diameter of chain links and connecting hard-
ware is taken in order to determine the amount of corrosion and wear. ““Single Link” measurements are
taken where chain is slack, and detect only corrosion loss. ““Double Link’’ measurements, taken where two
links connect under tension, detect the combined effects of corrosion and wear. Figure 4 shows how
these measurements are made. Chain links and other components which measure greater than 90% (+90%)
of original wire diameter are considered satisfactory; measurement between 80% and 90% (+80%) of
original diameter is cause for the mooring classification to be downgraded; any measurement of less than

80% (-80%) causes the mooring to be considered unsatisfactory for fleet use.
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Standard underwater inspection procedures do not call for the inspection of any part of the moor-
ing which has been buried. Ground legs and risers were observed only to the point at which they become
buried; no attempt was made to locate and inspect anchors or other mooring materials which were not
readily visible.

2.1 AFDB-7

2.1.1 Physical Condition of Ground Legs. For inspection purposes, sections of each of ‘the 22 ground

legs were defined as follows:

Section |: On-deck, from padeye to chock
Section |1: Splash zone, from chock to waterline
Section [Il1: From wateriine to mudiine

Inspection of Section | invoived selective sampling of doubie link measurements, a visual check of
the general condition of all links, and a visual check for wear at the padeye and pelican hook. A “Go/No-Go”’
technique was used for measurements in this section: by using a pre-cut gauge, each connection point was
graded as +90%, +80%, or -80% without requiring a caliper measurement.

Section I was inspected by taking double link caliper measurements of all links and noting their

general condition,

For Section 111 the inspection included a visual check of the chain from surface to the mud line and
“Go/No-Go” double link measurements every 20 feet of water depth. Single link measurements were made
on short sections of Legs #15 and #19 which were lifted from the mud. (Note: lifts were made using cranes
aboard AFDB-7; not more than 6 - 8 links were lifted in order to avoid disturbing the anchor.)

2.1.2 Cathodic Protection, None of the ground legs is equipped with a cathodic protection system per se.
However, voitmeter readings were taken concurrent with the double link measurements in Section Il of
Legs #1 and 13-22 in order to determine to what degree, if any, the impressed current systems of nearby
vessels may be providing cathodic protection for the ground legs. Voitmeter readings are consolidated in
Table 2.

2.1.3 Catenary Profile. Several observations were made in order to determine the catenary of each leg.
The parameters involved are illustrated in Figure 4. The inclinometer readings were taken where the chain
enters the water; depth readings were taken directly beiow the deck edge and where the chain enters the

P Y




G |

'

%

mud; the lateral distance is the horizontal distance from the deck edge to the pop float instalied above the
position where the chain enters the mud. Two inclinometer readings were taken on several legs: the first
under relatively calm conditions (winds less than 10 KTS), and a second during strong winds (to 40 KTS)
in order to compare the effect on the catenary.

2.1.4 Ground Leg Relative Bearing. The orientation of each leg relative to the dock was observed by
using a hand-held compass to determine the bearing of the chain as it enters the water. For some legs, a
second bearing was taken on a pop float above the point where the chain entered the bottom mud. Com-
parison of observed vs. designed orientation may indicate which ground legs, if any, should be repositioned.

2.1.5 Motion of AFDB-7. From known positions ashore, transit readings to prominent features on the
dry dock were recorded under various wind conditions in order to determine the extent of movement of

the dock. A schematic diagram of the surveying arrangement is shown in Annex A.
The results of these inspections are presented in Annex A.
22 Sixth Class Moorings. Two moorings of this type were inspected by divers. The inspection of each

mooring included checking the overall physical condition of the buoy itself, observing the thickness of
marine growth, and inspecting the condition of the paint under the growth. Go/No-Go double link mea-

surements of the riser chain wire diameter were made at three points along its length.
Resuits are presented in Annex B,

23 Navigation Buoys. Inspection of the Navigation Buoys was similar to that of the Sixth Class moor-

ings. In addition, transit readings were taken from shore to verify the location of each buoy.
Annex C contains the results of these inspections.

3.0 INSPECTION SUMMARY

This summary provides a brief analysis of the results of the inspection and provides recommenda-
tions for corrective action if needed. A more detailed presentation of data can be found in the appropriate

annex.
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3.1

3.1.1

AFDB-7-Summary

Findings. A summary of inspection data is presented in Table 1. Analysis of the observations and

measurements made by the inspection team yielded the following results:

3.1.2

No broken links or hardware were found; 27% (6 of 22) legs were +90% of original 3"’ chain wire
diameter over the entire inspected length (to mudline); 68% (15 of 22) were +80% at some point
along their length; one leg (#22) was -80% in Section Il. All but one of the +80% or lower
measurements occured in Section |1, the splash zone (see Figure 5). Leg #18 had no on-deck
stopper (pelican hook).

No anchors or sinkers were located; all legs were buried in bottom mud a relatively short distance
from the floating dock.

Three legs were noted to have slack chain resting on the bottom; 36% (8 of 22) of the legs had
surface chain angles of greater than 85° from the horizontal; 41% (9 of 22) had angles of 75° -
85°; 32% (7 of 22) of the lateral distances were less than 18’; average lateral distance was 45’
(see Figure 6).

Voltmeter readings are typical of unprotected steel in seawater, indicating that no cathodic
protection is being provided via impressed current from vessels in the vicinity (see Table 2).

Analysis of transit readings indicates that wind-induced movement of AFDB-7 is not extreme.
For steady winds of 30 KTS with gusts to 40 KTS, the dock experienced a net lateral displace-
ment of approximately 32’ from its position in light winds (<10 KTS) from approximately the
same direction; maximum displacement was 37’ at the bow during a yaw of about 2° to port;
maximum yaw was about 3° to starboard.

Because of inherent inaccuracies in the observation system, no firm conciusions can be drawn
regarding the relative bearing of the ground legs.

Proposed Corrective Action

e The chain in Section |1 of Leg #22 which measured less than 80% of original wire diameter must

be replaced as soon as possible,

e An engineering analysis of AFDB-7 mooring design should be conducted in order to define the
optimum catenary of each leg; pending results of such an analysis, a number of legs should be
repositioned to tighten the catenary prior to the 82 - 83 winter season.
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3 WATER DEPTH (Note 1) ]

LEG CONDITION | Dg D¢ INCLINOMETER RELATIVE BEAR- | LATERAL DIS-

’i‘ bgl v 1 II | III[Obs.| MIWS|Obs. | HLWS| ANGLE (Note 2) | ING (Note 3) tance(Note4)

:': J! 1 +90%! +80% ! +90%}95 84.6 |95 84.6] 80° 000° ' Not observed

:: e 2 | +90%|+80% | +90% {104 l94.8 |96 96.81 59° / 62° 010° 90)

> N B +90%|+80% | +90% 108 ]99.3 | 107 [98.3} 78° / 71° 0619 (60) J

N . 4 1 +90%|+80% | +90% {108 |100.6 | 105 |97.6| 870 / 770 050° 45 1

* ::?j > | +90z{+80% [+90%|109 {102.1] 109 [102.1] 89° / 86° 100° (3)
6 1+90%|+80% |+90% 111 |104.4 | 109 [102.4] 82° / 65° 070° 54

: :_) 7 | +90%[+80% |+90% |95 89.3 | 95 89.3] 770 / 55° 070° (60)

1§ g |+90z|+90% [+90% |88 |83 92 87 | 66° / 330 080° 120 )

3 +9071+a07 |+o0z 188 184,4 186 182.4] 850 090° / 120° 57

« © |10 _l+90%|+80% |+90%7188 84,6 |85 181.6] 78° 120° / 1600 54

b .- | Ll |+90%1+80% |+90% I8l 78.9 |85 82,91 59° / 43° /61° 1180° 88

| . 12| +90%1+90% [+90% [90 77,5 190 77.51 75° 180° 60

q\;: ] 13 | +90%1+80% |+90% |90 80.3 190 80,3] 79° 175 / 170° 39

w14 | +90%)+80% |+90% 89 |80 93 |80 74° 2200 / 235° 34

l' 15 | +90%1+90% |+90% 187 79,2 | 89 79,21 91° 230° 23

- ! 16 | +90%| +80% | +90% |87 74.7 | 89 74.7] 84° 195° / 225° 33

Iy 1 17 | +90%| +80% | +90% |85 75.6 | 88 | 78.6] 83° 185° / 220° 39

\ '::- 18 | +90%|+90% | +90%z184 | 77.4 | 84 | 77.4] 87° 205° / 220° 18

~ -] 19 [ +90%| +907 +80% (88 |76.5 | 88 | 78.5| 88° 285° 00

s. | 20 |[+90%] +80% +90% |88 78.3 | 88 | 82.3] 92° 285° / 305° 12

N T;i‘ 21 | +90%| +907 +90% |88 79.3 | 88 79.3} 85° 290° / 300° 03

] 22 | +90%| -804 +90% |85 79.6 | 85 79.6] 65° 000° / 353° 57

.P J Note 1: Dy = Depth at dock edge; D¢ = Depth where chain enters mud; Obs., = actual measurement;

. MLWS = Depth at Mean Low Water Springs .
Note 2: Second and third angles measured during different weather conditions; see text.
> ;] Note 3: First observation taken along chain as it enters water; second observation, if record

: ed, was from deck edge to pop float above point where chain enters mud.
5\ Note 4: Unable to measure Leg #1 due to proximity of other vessels; values in parentheses are
. {j from inspection performed in April 1982 by divers from USS HUNLEY.
W .
N K
[ *
": Table 1. Summary of AFDB-7 Inspection Data
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*VOLTMETER READINGS*

Table 2. AFDB-7 Voltmeter Readings
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3.2  Sixth Class Moorings — Summary

3.2.1 Findings. The two moorings inspected are in generally good-to-excellent condition. Inspection of
the buoys revealed no holes, dents, or pitting, and only medium marine growth was observed. The riser
chain was in good condition, with all measurements +90%. Neither of the two anchors was observed. The

riser of mooring #2 contained two swivels, while there was no swivel observed in the riser of mooring #3.

3.2.2 Proposed Corrective Action. A swivel should be inserted in the riser of #3 mooring.

3.3  Navigation Buoys

3.3.1 Findings. The condition of these buoys is generally good-to-excellent. The topside portion of each
of the buoys is in good condition; minimal pitting was observed below the waterline. The bridles and risers
are in good condition; all double link measurements were +90%. The anchors of both buoys were located
and there was no evidence of dragging. The only notable observations were the existence of a box swivel in
place of a standard swivel in one of the risers, and a 4 - 5’ length of riser chain wrapped around the clump
anchor, both in the Starboard buoy.

3.3.2 Proposed Corrective Action. None.

4.0 MOORING INSPECTION COMMENTS/RECOMMENDATIONS

4.1 AFDB-7. The fact that over 70% of the ground legs had measurements of less than 90% of original
wire diameter at some point along their length indicates that the mooring may be in need of overhaul.
It is recommended that at least the first two shots of chain in each leg be replaced with new chain, unless a
thorough engineering analysis indicates that fewer legs are required. Some legs may require additional new
chain depending on the specific location and extent of the wear zone. A cost estimate for new chain and
associated hardware is presented in Annex D. Pending resuits of the analysis to specify the mooring re-
quirements of AFDB-7, it is recommended that only the segment of Leg #22 previously identified be
replaced immediately.

Consideration should be given to the possibility of providing cathodic protection for the mooring,
especially in the event any of the legs are replaced during overhaul.

Maintenance of proper ground leg catenary is important in order to dampen dock motion and

minimize the movement of the dock relative to nearby vessels of much smaller sail area. In view of the fact
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that the catenary of many of the legs apparently should be tightened, it is recommended that action be
D taken prior to completion of the analysis previously mentioned.
v Pending the next overhaul, it is recommended that the annual inspection of at least two of the
\Q legs by British M.0.D. be continued. Resuits of these inspections should be forwarded to CHESNAVFAC-

ENGCOM for inclusion in mooring maintenance files.

4.2 Sixth Class Moorings. Records and conversations with British M.O.D. in Holy Loch confirmed that

.)_-; regular routine inspections, maintenance, and overhauls are performed on these moorings.
-~ it is recommended that any change in the location, type, or number of these moorings be reported
- ta the appropriate activities {including CHESNAVFACENGCOM) so that an accurate inventory of mooring
. facilities may be maintained.
w
o

4.3 Navigation Buoys. These buoys should remain in excellent condition under the current program of
:';: inspection and maintenance administered by the British Navy.
<
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ANNEX A
5 AFDB-7 MOORING INSPECTION REPORTS
4 INSPECTION REPORT FOR EACH LEG

TRANSIT FIXES
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5. INSPECTION
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N 0. W
ﬁ ;_ . MOORING INSPECTION REPORT
i : )
™ bi. FoCiuTY 2. MOORING MO §3. TYPE/CLASS MOCRING «I.EG LNUMBERT T 7T
l ' AVACTDET, HOLY LOCH, UK | AFDB-7 Special Dry Dock 1
e - - i - —— )—J
) DATE {O'VERS VATER DEPTHI ENGINEER INITIALS

Js—zﬂm&J Pronii M.M. WacTem™

- CATENARY DATA:

A= _30° R e e —
—=< A T RTERLINE X
S A A "/

— ft Unaeie To Acaswes

"Y.
«
s

i
DB = gq\g ft : !
. DC = %‘I.Q ft i |
: !
i
. NOTES: Depths @ Mean Low Water Springs i
- "A" recorded in winds 10 KTS ——
or less e ETTRREERTRRATY § o 170 A S S
.. 1
=

COMMENTS:

A

CONFIGURATION, Pad Eye-~To-Waterline:

N
N
5 _. Nor Orserved
-
<~ | OTHER DATA:
‘ Relative Bearing: _(QQ ¢ at deck edge .
MZA deck edge-to-pop float
Note: Bearing data is considered inconclusive due to short lateral distance of =any
ground legs, large dock movement relative to lateral distance, and inherent
('3 inaccuracies in the hand-held magnetic compass observation system.
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Y. FACILITY 2. MOORING NO.J3. TYPE/CLASS MOORING 4 LEG NUMBER:
l NAVACTDET, HOLY LOCH, UK | AFDB-7 Special Dry Dock Z.

- . et e et o we

MOORING INSPECTION REPORT

DATE JOIVERS VWATER CEPTH TIALS ’
5. 1nspecTION l/ r ENGINEER ™
) 72 fwie] Peonia 21.00. d)aecrert
CATENARY DATA:
$q° A'-6z° Folr N
A= s - - . L— - - - Yo 7P a
- A”"‘Q‘ EERRNYN - PN VIY . ‘7,-,95; 4
e LR

N ‘ A\
20 _tc (dsse/!:m.:;l‘ 87-> | H’ /
og = _94.8 £t
D¢ = q(ﬂa ft

NOTES: Depths @ Mean Low Water Springs ‘

"A" recorded in winds 10 KTS
or less

A’ RecondED Tm Windy J0-40 KT

g \}_ —
AT TR R B oA TNINETITINETAS

COMMENTS :

CONFIGURATION, Pad Eye-To-Waterline:

PAdCee T Aneton Sommwa Lo + 20 Linvks To Stoffer + 2 Liwrs
To CHoex + o LinKs To WATERLUINE

g

OTHER DATA:

Relative Bearing: _M0° at deck edge

A/ deck edge-to-pop float

Note: Bearing data is considered inconclusive due to short lateral distance of =any
ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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- MOORING INSPECTION REPORT
1, FACILITY 2. MOCRING NO J3. TYPE/CLASS MOCRING | 4LEG NUNBER:
&.ﬁ l “AVACTDET, HOLY LOCH, UK | AFDB-7 Special Dry Dock 3
s, - - N
DATE [OIVERS VvATER CEFTH ENGINEER INITIALS
'5. INSPECTION 1 o '
i 18-24Tunid  Pronyn M.M. WAacTer _

CATENARY DATA:

"‘i ) ' -] ' fLoAT .
3 A= _78° A'=T7I -
{

F VoL Ot (055 Homew I
A Dens Arnll !

pg = _99.3 ¢t :
":_-', DQ
bc= 98.3 ¢t

NOTES: Depths @ Mean Low Water Springs l

"A" recorded in winds 10 KTS
or less

- A' Recotdeo Ca Winss J0- 40 KIS )

i
Ds
|
|
|

TR RS 0 170 M ST TTSRNRST

COMMENTS:

CONFIGURATION, Pad Eye-To-Waterline:

! Pao €4¢ - Aneor TomiwaUnk + (o Links ¥ Dermerntee Lar + I\ ks
: To Stoffere + SLinrs To CHoer + S Liaks To Watsaune

OTHER DATA:

Relative Bearing: ékel‘ at deck edge

e .

~f ' 'AZA deck edge-to-pop float

) “ote: Bearing data is considered inconclusive due to short lateral distance of rany
i‘ ground legs, large dock movement relative to lateral distance, and inherent

inaccuracies in the hand-held magnetic compass observation system.
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NAVACTDET, HOLY LOCH, UK

MOORING INSPECTION REPORT

AFDB-7

F. MOCARING NO
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wWiwNTrwD e

3. TYPE/CLASS MOCRING
Special Dry Dock

¢1EG NUMBERY

DATE {owv

INSPECTION

ERS

WATER CEPTH

ENGINEER '
M., WacTeA

M P,

INITIALS

IKARY7Y Coo @I

. CATENARY DATA:
_81°_A
_dS &
1006 fe |

Pre
FLIAT

A= =1e
L =
Dy =
Dc =
NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS
or less

A’ Retornoes In Winos 30-40 Krs )

“<¥\“§«\W\\' SRNSX Bommom X \\T\‘V("\~ XM g

COMMENTS :

CONFIGURATION, Pad Eye-~To-Waterline:

PaoC4e - Ancon Toraina UNK + 20 Links To Stoeree + Y Lars

To CHotK + SLINKS To UWATERLINE

OTHER DATA:

Relative Bearing:

OSO° at deck edge
' '”ZA deck edge-~to-pop float

Note: Bearing data is considered inconclusive due to short lateral distance of many
ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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5. INSPECTION LK

MOORING INSPECTION REPORT

RN} 4 4 2. MOORING NO J3. TYPE/CLALS MOCRING 4 LEG NUNMBER:
“AVACTDET, HOLY LOCH, UK | AFDB-7 Special Dry Dock 5

ATE J{OIVERS . -
21 Tua 82 Cooper

—

'WATERDCPTH ENGINEER INITIALS

M.M_WaLTear

CATENARY DATA:
A= _89% A'=%6°
YL e 3 ee (Uss Howeey

dwens APk
Dp = IO2.} ft

—e

Dc = 102.1 ft

NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS
or less

A 2sEs 18 WiInos o -48 KTs )

*x%&vwﬁ&ﬁw@m&xwgoﬁow\csvcﬁstvﬁ

S d

COMMENTS:

CONFIGURATION, Pad Eye-To-Waterline:

Proc4e -Pasut Tomma Lk + 1o Linkg To Stepeen. v (o Links
To Cuoer + (g Lims Ty WATERLINE

QTHER DATA:

Relative Bearing: [0OC at deck edge

ﬁ?}\ deck edge-to-pop float

Note: Bearing data is considered inconclusive due to short lateral distance of nmany
ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held ragnetic compass observation system.
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N WOORING INSPECTION REPORT
< 1 F/TILITY 2. MOORING NO J3, TYPE/CLASS 1°OCRING 4 LEG NUNBER:
N f “AVACTDET, HOLY LOCH, UK | AFDB-7 Special Dry Dock
o s >
DATE JDIVERS VWATER CLPTH ENGINEER IMITIALS
5. 1nspecTION T Cooter
’ P 18-2 wal2 of e M.M. Wacrer »
CATENARY DATA:
‘:% ’ o *p’aif
i A= _92° A 6S " e b —_—
— AT T T T RATERCINE T 4
\ ! A
g L= _SY gt AN/
'} : !
! |
og = [04.4 s : B
o D
',":‘, Q 1
™ Dc = '02—-" ft | l
- | |
.::: NOTES: Depths @ Mean Low Water Springs ‘ i
"A" recorded in wi 10 KTS ‘ —
- oxc-ole:s n winds TR R AT BoTror R S S
- A' Recoroen Tn Wimns 30- 4O KT '
- COMMENTS:
CONFIGURATION, Pad Eye-To-Waterline:
Pao€4e ~ Aueron Torwa Lok + 20 Lrs To STofeer. + SLinks To
I
Cuoerd + S LinKs To W ATerLIvE
oy
o~
o OTHER DATA:
Relative Bearing: _()70° at deck edge .
/UZA deck edge-to-pop float
- Note: Bearing data is considered inconclusive due to short lateral distance of =any
i ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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S MOORING INSPECTION REPORT

i = 'y, ,-.:lurv- 2, MOORING KO J3, TYPE/CLAES I OCRING 4LEG LUNBER:

3; 3 l NAVACTDET, HOLY LOCH, UK [ AFDB-7 Special Dry Dock * 7 }

{ : '5. INSPECTION | ATF | S i |"""““ CLPTH ENGINEER aTIALS
3 /8248 Pranin M.M. WAacren, B

i CATENARY DATA:

AN
;o A= _77° A’=SS°

YL = O fr (USS /%LUldﬂ
] __é___t( (&)

Inens PP

. D
v <

2 D = £9.3 ¢t '

NOTES: Depths @ Mean Low Water Springs l

"A" recorded in winds 10 KTS
or less

A' NECROR ZTo Winas 20-40 K75

et Qe
<R

! ~ L _
S <g\<<<\t\\<\\~<\\\w £ o TTO M TITTITRRINGSS

COMMENTS::

CONFIGURATION, Pad Eye-To-Waterline:

Pao€ye - Presor Somina L. + L Linis To SToRle. 4+ S Crakes
To CHocd + S Links To WaATerunNE

OTHER DATA:

Relative Bearing: (o) [0‘ at deck edge

‘2/9 deck edge-to-pop float

Mote: Bearing data is considered inconclusive due to short lateral distance of many
ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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. MOORING INSPECTION REPORT

’\?FQULWY 2. MODAING N0 J3. TYPE/CLACS M ICRING ¢I.EG NUMBERT

, Y AVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock P 8?

iA T DATE DIVERS VWATER CLFTH ENGINEER T IMNITIALS

5. INSPECTION f ( g '

| 2 g Qen1A M.M WALTea .

CATENARY DATA:
A= _(0e° A'= 33°

YoLe 120 fe

Dp=_B3 £t
Dc = BT fc

NOTES: Depths @ Mean Low Water Springs

- Y. —
TNTRERRSSRTSR NS £ 0 WO M sss TRINTRERS

"A" recorded in winds 10 KTS H
or less

A' AELOLDET T Uy 30-40

COMMENTS:

CONFIGURATION, Pad Eye-To-Waterline:

.pAo ENE - AMcNomTormMaLmlds + 1T0L8 To STovlere + 2 LiOKS +
D eracunair Gk + 3 Links Tp Cuoe + 7 LAy T WATeruneE

OTHER DATA:

Relative Bearing: OCO° at deck edge

Az/q deck edge-to-pop float

Note: Bearing data is considered inconclusive due to short lateral distance of many
ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held ragnetic compass observation system.
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MOORING INSPECTION REPORT

:.’?}cu.mr 2. MOCRING NO )3, TYPE/CLASS MOCRING ¢ .EG NUWBER:
t: r NAVACTDET, HOLY LOCH, UK | AFDB-7 Special Dry Dock q
- DATE: DIVERS WATER CLPTH —_—
.. l5. INSPECTION r S : ENGINEER
B ] J/2-2Y Tméz]  Prownia M. M. Wacrer, )
| CATENARY DATA:
’ P
- A= gso AT L- _ .

~ A" T
|

% YL S7 £t |
i
_ g = _34.4 ¢ f
.:_“ D
. (o4

|

|
Os

|

f

|
Vv

~
> NOTES: Depths @ Mean Low Water Springs

‘ "A" recorded in winds 10 KTS . =

or less T TR R TR 8 o MO M TTINTIRRNGSSSS
&1 b COMMENTS:

CONFIGURATION, Pad Eye-To-Waterline: i

»
b

PA\\C-HE- AnedonToimina LK + 1IRLAKs To STorrer. + L Link +
DermeHARE LR + 30Uk To Cuoek + o Links To WATenuine

e

8-

g

L

-{.

<+ | OTHER DATA:

.. Relative Bearing: _Q90° at deck edge

120° deck edge-to-pop float

- Note: Bearing data is considered inconclusive due to short lateral distance of many

k ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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- E-‘ MOORING INSPECTION REPORT
1 FeTIuTY 2. MOORING KO J3. TYPE/CLASS DCARING | 4.LEG ~UNBER:
,:‘ﬁ l Y AVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock 1O
O SR e~
Es INSPECTION |°N°F | , l“"*“‘* cerTr] EnGINEER TTIALS
. A}
. ) 182 Tun 2 {Lomia M.M. WaTer
) CATENARY DATA:
o ' 'p’aen? L
};.; A= 7{6 L L _ —
- — 4""?‘" T T T ATERUINE o LN

" Y oL= 84 g ' A‘\
- Dy = 5.6 £t . ‘

f
|
: DQ ©
‘ar Dc = 23'._{! ft i !
' |
- |
S NOTES: Depths @ Mean Low Water Springs l
' "A" recorded in winds 10 KTS ' e v_. —
) or less AT TRCRRETRRRORRNSS B g 170 M SIS TSR
-':’
COMMENTS:

CONFIGURATION, Pad Eye-To-Waterline:

Pas E4e - Anesor Tomiva Link + € LS + DerpredaBle Lokl +
) qQ LNkS To STorlee + DetAacHald e LK + 3 Links T

R CHotK + b Links To WaTerune

_).ﬁ OTHER DATA:
Relative Bearing: _/Z20° at deck edge L

2 /1£0° deck edge-to-pop float

Note: Bearing data is considered inconclusive due to short lateral distance of wmany

s ground legs, large dock movement relative to lateral distance, and inherent
K inaccuracies in the hand-held magnetic compass observation system.
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MOORING INSPECTION REPORT

e — —_— —
1. FrOIUTY 2. MOORING NO 3. TYPE/CLASS MICRING 4ILLEG NUMBER:
UAVACIDET, HOLY LOCH ! - k
b CIDE OCH, UKDWE::‘DB 7 Special Dry Doc r T .
DATE . \WATER CEPTH ENGINEER PUTIALS
S. INSPECTION ) /
| hg-215med Pronip [Coopee M.M. _WAcTek J

CATENARY DATA:

. Pre
' SLOAT
A= S I ° A/ A-‘ ‘13.;("‘. ___iu, — .,,-..._u—_'.ﬂ.\‘.':\. - 7
—_ 4'\ - WATERLIOE _."\_', L4
YoL= 8K ft | A "/ |
. | |
8
(=4
b = _%2.9 ¢t i l
)
i f
NOTES: Depths @ Mean Low Water Springs l
"A" recorded in winds 10 KTS ‘ . -
or less n winds T TR R R ToRRAT BomamMm TR RS

A' and A" recorded in winds 30-40 KTS
COMMENTS ¢

CONFIGURATION, Pad Eye-~To-Waterline:

Pao €4¢ -RAneHor Tommt Link + 18 Liwks To Storren. + U Liwks
To C_uoc,( + T LUnes To WATeaLInE

OTHER DATA:

Relative Bearing: |80 at deck edge '

NZA deck edge-to-pop float

Note: Bearing data is considered inconclusive due to short lateral distance of w=any
ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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MOORING INSPECTION REPORT

1. FACILITY 2, MOCRING NO 13, TYPE/CLASS MOCRING 4LLEG NUNMBER:
“YAVACTDET, HOLY LOCH, UK | AFDB-7 Special Dry Dock ‘ 12

i5 INSPECTION IDATE ro'veas : \WATER CEPTH| ENGINEER ITIALS
- ARTAL -—Eﬂm M.M. Wacrea,

U

S [P, |

CATENARY DATA:

A= zso ' qu.,ohf

— - — // F,,
\ A 725"
) L= ng fe |
|
DB a 77.5 ft .
Oe 8
DC =2 77{ ft X

NOTES: Depths @ Mean Low Water Springs

i el :
A" recorded in winds 10 KT$S ol o
or less '“&\“\T\‘:\\\'C\\\'C\\\W B o 17D fA TTTUNTRRNGES

COMMENTS:

CONFIGURATION, Pad Eye-To-Waterline:

_Nor ORsenved

OTHER DATA:

Relative Bearing: [€O® at deck edge

""ZA deck edge-to-pop float

%ote: Bearing data is considered inconclusive due to short lateral distance of =any
ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held rmagnetic compass observation system.
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MOORING INSPECTION REPORT

1. FACIUITY 2. MOORING NO 3. TYPE/CLASS MOCRING 4LLEG NUMBER:
NAVACTDET, HOLY LOCH, UK [ AFDB-7 Special Dry Dock , 3

]

DATE OIVERS |\'.'ATER CEFTH| ENGINEER

INITIALS

l
5. INSPECTION i '
! 1§24 Tzl Daud ng;gzc A

M.M._ wager

CATENARY DATA:

Yo L= 39 ft
Dg = _R0.3 ft

]
i
'

Oe
c= _H6.3 fc |

NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS
or less

COMMENTS:

| o
L L Y W
—e A——m IV, e e e e NAT(_ &L,ue :' 5 K

AY)/

- v_ —
AT TR R TR RS B o TT0 M TTIETRTRRINGENSSY

CONFIGURATION, Pad Eye-To-Waterline:

Y Links To SToefen + ILinxs To CHoek +

b Links To WAaAtTerunE

Eﬂo Eye- f-\mcuon. Jomimwa LInkK + 1S Uaks + Demedpivs Lk +

OTHER DATA:
Relative Bearing: /7 s © at deck edge

Z'ZO‘ deck edge-to-pop float

Note: Bearing data is considered inconclusive due to short lateral distance of many
ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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MOORING INSPECTION REFORT

1. FrCILITY 2. MOORING KO }3. TYPE/CLASS MMOCRING ¢LEG NUNBER:
! MAVACTDET, HOLY LOCH, UK {AFDB-7 Special Dry Dock ‘\"l

DATE JO'VERS VWATER CLFTH TIALS
iS. INSPECTION L P ! ' ENGINEER puTt
| vunorl Dad ] Axswonm M.M. Wacrers.

CATENARY DATA:

A= 7'j°

755

77
Y L= S'j ft
Dg = 30 ft

DC = 8!! ft

NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS
or less

—————— e 0____- .
«*

ﬁ(
/
7
/
i

1:\*8““«’\'*«\—':?\“ RUTX B g 77O M NSRS

COMMENTS:

CONFIGURATION, Pad Eve-To-Waterline:

faac1e - Aneston Jormma Liwk + 17 Lios To Stoefere + | Link

+ Deracdnrie Link 1 3 Links To Cuoekl +
b Links To OJATERUINE

SRS SR IS © SN o et b & -~

OTHER DATA:
Relative Bearing: _2209° at deck edge
23S ° deck edge-to-pop float
Wote: Bearing data is considered inconclusive due to short lateral distance of many

ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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Liaad i adnd ol ad ot i av A el 8¢S i S-dl ol Ihal- ol Ba ke el

L Ank An T

INITIALS

A= _9l°
oA L = 3

ft

Dy = _19.2 ft
DC = 7q-2. ft

NOTES: Depths @ Mean Low Water Springs
"A" recorded in winds 10 KTS

or less

COMMENTS:

__,‘A.—.-—\--. -

v_
':\'{g\'\“«\ AR A ..)QTTOM TIETIOTRNGSSSS

1. FACILITY 2. MOCRING NO }3. TYPE/CLASS *OCRING «LEG nUN3ER:D
“AVACTDET, HOLY LOCH, UK | AFDB-7 Special Dry Dock 1<
DATE foivers WATER CLPTH] ENGINEER T
l5. INSPECTION b !
| 15-24 Jumél AHL /AYuswoe M.M. WAacrer,
CATENARY DATA:
Pap
YL

- :

TooaTe &LIUE ——

A‘\/ ;

<

CONFIGURATION, Pad E

ye-To-Waterline:

eﬁQE‘E'ANCHOI‘L@!Nlm Lo + 13 Links + Demacragee Link
StrPle + L Lnxs To Cuoek «

+ ] Livnk To
S Lws To

W ATERUN €

OTHER DATA:

Relative Bearing:

VNote: Bearing data is considered inconclusive due to short lateral distance of many

230 ° at deck edge

A

A deck edge-to-pop float

ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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MOORING INSPECTION REPORT

1 FeCIuTY

2. MOORING NO
NAVACTDET, HOLY LOCH, UK AFDB-7

3. TYPE/CLALS MOCAING  |4LEG NUNSER: =

!» Special Dry Dock ILO
DATE JDIVERS WATER DEPTH| = lNlTlAIJJ—_
bs. INSPECTION ' Ja . ENGINEER
] 18-24 Iuvs DHNL' AvMLSWorTH M.M. WAaLTea
CATENARY DATA:
| Cor
A= _%Y* - B —
AT 0T "“’“ub?{ri:r{tm"e".‘.;,\;; 7 7R
Y L= 3} ft ; A "‘/,
]
| i
Dy = 724.7 st : !
De. Ds
DC = 7‘/-7 ft i |
' i
NOTES: Depths @ Mean Low Water Springs i
A" ded 1 i KT
rzc;o;e:s n winds 10 KTS N Bt 8o T M RS Yoot
~ COMMENTS:
|
CONFIGURATION, Pad Eye-To-Waterline:
Pao 1€ -~ AneHonTowma Cwid + 14 Links + Demednse Link + 3 '

Links To Stoeflett + 4 Lins To Cuoek + S Livxs
Te WATERULNE

OTHER DATA:

Relative Bearing: lQS‘ at deck edge
_22S°® deck edge-to-pop float

Note: Bearing data is considered inconclusive due to short lateral distance of rmany

ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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MOORING INSPECTION REPORT

FACIiLTY 2. MOORING NO 3, TVPE/CLES MMOCRING  [4LEG WUNBER:
l $AVACTDET, HOLY LOCH, UK | AFDB-7 Special Dry Dock 1'7

A= _R3° - A
N L= ;q ft
Dy = 7S b ft

DC = 7g~6 ft

NOTES: Depths @ Mean Low Water Springs i

"A" recorded i d KTS ' .. -
n winds 10 ‘({"&\“\“«\—V\ SRESOAN AR £ \1\‘\\V<—\-v§¢§\ E3)
or less %
COMMENTS:

5. INSPECTION l’DATE -;"VEF" , WATER CLPTI | ENGINEER T T Toaniacs
. g'_l‘l)'m?l SQTYONZ Jeuweo M. Wacrer
CATENARY DATA:
Pp

CONFIGURATION, Pad Eye-To-Waterline:

Paocye - Ruenor Tommwa Cmre + 1o Links + Demacunte Livr
+ (0 Links To SToPPe + 3 Links To Cuock
t S Liwky Tp WATeruInE

OTHER DATA:
Relative Bearing: _] IS ® at deck edge
ZLO' deck edge-to-pop float
Note: Bearing data is considered inconclusive due to short lateral distance of many

ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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2. MOORING NO 33, TYPE/CLASS MOORING

AFDB-7

JOIVERS

Surron/ Tewo

a7 e .

Q..«\m Se .

DATE

1829 Jun g2

. | E k2 T (vollo55

CILITY

INSPECTION

FA

NAVACTDET, HOLY LOCH, UK
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MOORING INSPECTION REPORT

N |-,- FACILITY 2. MOORI.‘JE?O 3. nPEICLR""DCRI‘JG ¢LEGC ~UNMBERT -
o l “AVACTDET, HOLY LOCH, UK [ AFDB-7 Special Dry Dock li;

- -

R N N,
i

DATE Joivers 'wmsa cePTh| ENGINEER ) TTratiass

! l, .
5. INSPECTION !
D | 8211.&@_1 SuTTom [Tecto M.M. Waret

CATENARY DATA:

-

IENE : Prp

| CLOAT

- A= _ g7 'Qg______._._ L - —

: R A_—.-. e . - T e e / 3 ‘

;R "V L= |19 ft

- e
x
A
-

Dy = 779 ¢ )

b " !
Y D
) Ce ’
DC = 77» tl ft " l
", | ;
ﬁ IR NOTES: Depths @ Mean Low Water Springs l l
“A" recorded in winds 10 KTS ' e v_ -
F.; or less ':({\'\“«\—V\\ KERESY P g 1T A TOENRITSRONRSSY
I
M .
COMMENTS:

—~

CONFIGURATION, Pad Eye-To-Waterline:

4

P REX XN X
v ¥

[
x

-~

Pro €ve - BucHok Towime L + 23 ans 75 Cuboex +

‘- S Livks To WaTeruine ’
9
h — No SToPPeR,
el
. ".:
:-. OTHER DATA:

Relative Bearing: - 20§°at: deck edge

" .":~
A - 2.20° deck edge-to-pop float

;. Note: Bearing data is considered inconclusive due to short lateral distance of many
h ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand-held magnetic compass observation system.
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- CATENARY DATA:
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- X
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WA —_— ,‘\-—-n e
» _\
‘ L= (o) ft }
2 E
:\-{ Dy = _10.5 _ft '.
Uy e
%y -, Dc = 7?.5 ft i
- \
R NOTES: Depths @ Mean Low Water Springs |
w s A : : ‘ .
;_ ri?;g:g in winds 10 KIS AT TR R R RS Botmom O3 S SGS S
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) -
AR
e COMMENTS:
n. '\,‘-
&
\" 'h'_
e CONFIGURATION, Pad Eye-To-Waterline: !
5 p - A {
n ‘a0€4e~ Ancion Jomwmwa Liwk + 16 Links To SToPPed. + '
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SN
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S OTHER DATA:
-~ Relative Bearing: _Z2¥S® at deck edge '
\'i.' K .
:‘;':" :z’,(: ' 'NZA deck edge-to-pop float
I
: Note: Bearing data is considered inconclusive due to short lateral distance of many
P E ground legs, large dock movement relative to lateral distance, and inherent
i inaccuracies in the hand-held magnetic compass observation system.
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FACILITY 2. MOORING NO
NAVACTDET, HOLY LOCH, UK AFDB-7

3. TYPE/CLASS MOCAING | 4LEG NUGBER:

pg = 7283 ft

D¢ = 52. s ft

NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS
or less

COMMENTS:

_— V_ —
'«&\\“«'«(\m\w B o 170 fA TIVTHTETRRNESES

Special Dry Dock ZO
5. INSPECTION | r oIV ERs WATER CE#TH] ENGINEER raTiAs
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e,
E)
A= qzo X ——-—-::.:""..L .
— AT T R KGE e %
ot L= 12 ft ' A "/ :

CONFIGURATION, Pad Eye-To-Waterline:

Pao€ie- Ancton Tomiva Cmre + 17 Links + Demcdnse Link +
Y Links To Stoffefk + {4 Luks To Cloex +
o Links To WATerune

WL AT e < -

OTHER DATA:

Relative Bearing: Z?,So at deck edge

305° deck edge-to-pop float

Note: Bearing data is considered inconclusive due to short lateral distance of many
ground legs, large dock movement relative to lateral distance, and inherent

inaccuracies in the hand-held magnetic compass observation system.
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-
N NOTES: Depths @ Mean Low Water Springs |
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> - To CHoerd v (o Links To WaTeruns
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P~
N OTHER DATA:
by — . |
; Relative Bearing: _290° at deck edge ;
U h:', - !
} t' Q08  deck edge-to-pop float
o Note: Bearing data is considered inconclusive due to short lateral distance of many
LV ground legs, large dock movement relative to lateral distance, and inherent
d inaccuracies in the hand-held magnetic compass observation system.
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Dg = 79.6 ft \
DC = Zﬂ.h fr i

NOTES: Depths @ Mean Low Water Springs l

"A" recorded in winds 10 KTS
or less
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COMMENTS:

by, FoCiaTy 2. MOCRING NO J3. TYPE/CLASS MOCRING 4LEG NUMBER:
l L AVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock 2121_
) DATE |CIVERS _ \WATER OSF Tl ENCTNEER INITIALS
r5. INSPECTION wy /
) 18724 Sl Su YTon) / Jervo .M, WALm
CATENARY DATA:
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0 S -
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CONFIGURATION, Pad Eye-To-Waterline:

_N o ONSERVED

OTHER DATA:

Relative Bearing: (OO at deck edge

E§ ;o deck edge-to-pop float

Note: Bearing data is considered inconclusive due to short lateral distance of rmany
ground legs, large dock movement relative to lateral distance, and inherent
inaccuracies in the hand~held magnetic compass observation system.
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ANNEX B

SIXTH CLASS MOORING INSPECTION REPORTS
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ANNEX C

w7 NAVIGATION BUOY INSPECTION REPORTS
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Figure 11. Port (Red) Navigation Buoy, Schematic
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ANNEX D

COSTS OF REPLACEMENT PARTS
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Costs of Replacement Parts

As a result of the analysis of inspection data, it was determined that the upper two shots of chain
on each leg of the AFDB-7 mooring required replacement. In addition, it was decided that 2 1/2 inch chain

would be utilized pending a mooring redesign:

Estimated Costs
{FY 83 Dollars)

Item Size (in.) Quantity
Chain (90’ shot) 21/2 44
Link, Detachable 21/2 49+
*Includes five spares
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Unit Cost Total Cost
$6,003 $264,132
392 19,208
Total $283,340
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ANNEX E

CHRONOLOGY OF EVENTS
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26 MAR 82

13 MAY 82
17 JUN 82
18 JUN 82
19 JUN 82
21 JUN 82
22 JUN 82
23 JUN 82
24 JUN 82
25 JUN 82
28 JUN 82
8JuL 82
19 JUL 82
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Chronology of Significant Events

CINCUSNAVEUR requests assignment of UCT-1 for underwater inspection of Holy
Loch moorings

COMCBLANT states CHESNAVFACENGCOM to provide funding and technical
support for inspection

CINCUSNAVEUR expands inspection to include all 22 legs of AFDB-7 mooring
Divers and Engineer arrive on site

Set up transits; caliper measurements Section 11 ail legs; contact with station personnel
Transit measurements; catenary data and bearing legs 12 - 22

Transit measurements; catenary data and bearing legs 1 - 11

Transit measurements; Go/No-Go and voitmeter readings on Section |11 all legs
Inspection of Navigation Buoys and Sixth Class moorings

Partial lift of legs #15 and #19; Go/No-Go on Section | of all legs

Debrief CO and X0 of AFDB-7, and CO and PWO NAVACTDET Holy Loch
Debrief Commodore SUBRON 14 and M.0.D Representatives

Debrief NAVFACENGCOM Code PC-2

Debrief LANTNAVFACENGCOM Code 10
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ANNEX F

REFERENCES

Ref. A — CINCUSNAVEUR LONDON UK 201642Z NOV 81

Ref.B — CINCUSNAVEUR LONDON UK 130752Z MAY 82

Ref. C — COMCBLANT NORFOLK VA 2618332 MAR 82

Ref. D — CHESNAVFACENGCOM WASHINGTON DC 151407Z JUN 82
Ref. E — CHESNAVFACENGCOM WASHINGTON DC 021944Z JUN 82

Ref. F — CHESNAVFACENGCOM WASHINGTON DC 291403Z JUL 82
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"3 NAVDET HOLY LOCh UK UCT ONE :
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SUBJ: !FLEET KNURING MATNTEWANCE 4ND UNDERWATER CUNSTRUCTIOH
TR team (UCT) . ORKLOAD PLANNING

A, FQUMECQM R, P, TARP, LAMTIKAVFACENGCGHM/CDR H,B, LEKON,
CIMCUSMNAVEUR, CUDE ~t4S2, 10 MALY AE

8, CINCUSHAVEUK LONDUN UK 2617222 FEU 82 (rnOTAL)

C. COMCBULANT. NURFOILK VA 2618227 MAR 82 (nOTAL)

S 1e IN REF A, LANTNAVFACENLACOM PROVIDEO TECHMICAL RECGMMEKDATION 70
. PODIFY SCUPE UF UCT »JRALUAD AT HOLY LCCH, wHICH «wAS SUSMITTED IN
REF 2 Atp SCHENULED FOR MaY/June 82 IM REF €, TG INSPECT. alL 22 ,
- MOORING LEGS FOr AFCR 7 (FLUATING DRY NUCK), TnlIS SCGPE
TREASE A4S KEUWUESTEDL IN ORNER-TO CHECK AND ASSURE THAT CORDITION ’
~0 LENGTR UF CATENARY CF TmE MOOWKING LEGS 4RE SATISFACTORY.

, IT 428 ESTIHATEL THAT TalS ADODITIONAL ~URK SCOPE WILL RECUINE UCT CuE
SCHEDULING FOR THAREE 70 FOUR nEEKS, VIC: TWO wEEKS
' CRIGINALLY PLANMNMED,

2, RERUEST THAT THIS REVISED vwGRALQAD 3E INCLUDED IN THE
TASKING OF UCT URE, AND THAT THE LDJRATIUN OF UCT ONE

VISIT TO HOLY LUCH BE EXTENUED, ACCGROINGLY, AS REQUIRED,
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:=x0Y0020S ' CIHCUQAUF‘\”EUR LONLCN UK

Uuuulyuuuvvluuuuyuyuytuuuuuyuulyuuy

u Uw CLASSIFIED U
CUUULUUULUULULLULDULD UL UL LUILL L UG

F4

........................
................

e m i mr et et atata AT A TMT Mt ot e T T PRt ’ R CRLEATSIR S (‘ <. :1,,“ \\’ -'.:\.
’ ﬁ&iSQS&i&S?S&Q&giﬁt}I Qthﬁk Qﬂi&ﬁ:&lft;Laﬁilejl‘Ajiflfhfin;j‘AA,A:AJ¢ALan‘n~A~f‘f--AEUH-AA‘*‘““‘A




T O ———— - = T -

o

"
-

L'J.)

"‘I
B

- ACCERTAGILLIY OF THIS TIMIMG,

S e eoeocLuungue LguuunurousUpliubaryugyuliue, .
' v’ UuncLASSILIFILED & "
guuttinrae it g AN ot
RCUTINE
R 2618337 MAR A2 ' T o T e SRR
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TO CIKNCUSHAVEUR LOHMDNN UK

INFQ CINCLALTFLY NOKFOLK VA LANTHAVFACENGCOM
NAVACTNET HULY LOCH Nk - '

CHESMAVFACENRGCOM wWaSHINGTON DC
UCT CONE

CMORFOLK VA
COMNAVFACENGCNM ALEYANDRIA VA
NAVSUPPO LA MAUDALEMNA IT

BT ’ .
UNCLAS  s/MLtgQQsy/ e Y JRE
SUBJ: FLEET MNOQORING MAIMTENAWCE AND
(UCT) \upKLUAD PLANanC

R S SRR I T

UNDERYATER CQNSTRUCTION TEAM

"' . . . .-
{. “—. \’-. p\. e Lthes v, ,_.-‘.‘-- LA
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8, FUMECOM RETwEEM LCNDKR w“AGMER (UCT UNE) AuD LCDR BERRY (NSO
LA MADDAL&"A) OF 2% MaAR AQ

i; ucT n.F TS Pp&qhuTLY sCHFUHLFo ro ngrnRV FLEET vornru, 1h-rcCT'

SICH AT HAVDET HuLY LOCH UK [N MAY/JUM 1982 TIMEFRAME AS REAUESTED

PER PeF A, FuUNMLInNG AAD TELHNICAL DIRECTIOM TQ oE PROVILELR aY.

CHESNAVF? CFHPCOh (FPO=- 1J{UCEAN ENGIHEERING AMD CCHSTRUCTILM P:MRiFeT
QFFICE," I

2. CCUFInMING KEF By THE PICR PORTION OF PROJECT C7-81 (CNuSTELCT
HARIMA PTER) AT MAVSUFPU LA MADPDALENA, LTALY, BLSQ REGUESTED oY
REF 4 CAN RE [FHNTATIVELY SChEUULFL FOR UCT QNE ARCOMPLISHASENT TN
FY 83t PENULING COMPLETED NESIGN AMU FUKNRING AVATLAGILITY. PEGRET
EARLTER START NUT PRACTICAL NDUE TO UTHER COMMITMEWTS, +~E{ ADVISE

A LNG e g e e e D,
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TG COmbAVFACENGLDN_ ALEYRUURTA VA uctt O%E

1.FQ LE.TWAvEACENGCOM RORFOLK VA CInCUSIAVEUR LONGNS UK
CL“CRLLLT “USFRLK Va NAVECTOET mILY--LOCH UK
. . - .

CLCLAS s 01Nty y . -

SUBJ: MULY LOCA FLEET *O03RIAG INSPECTICHN

A, ClaCUS SYEUR LGN2NN uh 20¢1722Z Fc3 €2

A, CL3LA T SNORFILX VA 2919337 r4R A2 T
Co CInNCuU3S2VEUYUR LONDO, LK 1307522 ~aY 52 OTAL

C.o COwSLANT “MURFOLA VA 1417237 Ay 32 MijTal

F

LEevTAWFACE QLY MURFOLK VA 1917407 ~#4Y &2 -

!, REF A IDENTIFTED FEQUINREMENRTS TO LTL.SPECT CeRYA&AIN FLEET MOIOCARINGS
AT ROLY LUCH, SCUTLA™D, REF E REDJUESTED CHESMAVFACERGCH™ T2 2RIOVIDE
FL''DT..G &u.D TECRNICAL ASSISTACE TN UCT Q4E FOR TnE I1.SPECTIO..
CHESMNAVFACE.GLON FUNNDING TO 2E PRUVIDEDN U-DER MAVFAC SPUSTGREYL FLEET
MUK TG ALTNTEMANCE (Fitsi) PROGRAM, REFS C AWl D EATENUSL TwE
INSFECTIN . T T.CLnIF &SLL 22 ~AQCRINS LEGS OF aFD8 7. afFf E
REUJESTLY CrHfSYaVFACFHGCN, TO TLKE FCOr LCTIu™ TrRE FudelnG N
EXPAYDEY 1ISPECTIUNM EFFURT.

FHATHER
Fint

2. AS SENUESTED &ND Tav REGUIRERENTS PROUVICEC AY uCT OE AND CRITESIA
FOR USE OF P FUILDNING PRUVIODED SY COMMAVFACERGCONM CNLE (0. THE
FCLLQWIWG PLAN OF ACTIC. HAS vEEN DEVELOPED FUR TnLSPECTIYG THE
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-

RT0:000-000/CUPIES: Q0S8
679324/ 107 1 UF ¢ 1 0324 167/722:302 . 1514072 JUy 42
STy aU528 v CHESAVFACESGCUY wASHI GTON U
. prUUUdUUUUULUUUUUJUUUUUuUUUuUUUUQUU
u- u s CULEAESSTFIICU u
LI T L R R S A T AT L EB T3 KR L L LA S YT S UA VL U1 T
F-6

"~ . N T e Y c oMM A S T "7.—""“.""'.
B A e sy G o v S e R



L aaac aar g e abec el Aak TEWTTE T TR T T RN TORT L T P TR TOR WU T LT TR TR W ety m = >/ &
o
- -
t oot "'I_."v.‘L.\"":‘/I‘.'l O B L1'.\'l_|
w C . C L - S5S L1 it X .
R A PR RO Y] L PRI P ) EE DRI SO RN DI TS O R R R A UR Y | .
>
b%‘
ogpnlgant BV oPaNGEL,

Y, & P%0leCT e YeCuTlhn PLas R4S ACEDL CNYPLETEL AMU FUW=ARDED
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C. & CFa28WAVvFARCE LU EVGY-ESE LILL ACCuMPimY UCT NLE TJ HDOLY
LS 1N 35S18T I Tarl¥e A7 L ~ECM«DLING padTA A0 Ty PRUVIDE TECHNICAL |
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D, X016 LELS Tu nb TASPECTLR AxE &S FOLLG-S: 1

(1) ALi 22 LESS oF ThE AFDz=7 LRYCLCX ~DURING
(2) «ivy & &L 4Qe 3 5T CLLSS - JARTNEGS
(2) POxT A0 STALRRUAWD MAVIGATIOUN 30UYS

. 1RERE- . JLL 2B W0 LI1TEPT TU 1%522CT MnGRING LEGS @ELGr THE ==~
MUD LINE w8 ASY ATTE4ET 10 HA1SE CHAT,. ARU/uf £.CnCRS «ILL DISTRULS
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1WCarpPIals PaJS8IP & AP viSub, [*SPECTTIY OF 1XeSE PORTID § OF THE : |
Ford G LESS.

Fo Tho ©33.92CT IS CovrgtCIne 1A Jo't 82 ALD - TLL RERUIkE 3-4
LEERS FUR CUOPLETION, :
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FOR INSPECTING THESE MCORINGS.

SPECTION

THE INSPECTION

//K11808rs/

HOLY LOCH FLEET MOORING INSPECTION

{43,

HOLY LOCH-

FINDINGS-

CHISNAVFACINGCON CASHINGTON DC

CINCUSNAVEUR LONDCN UK

AVFACENGCOM NORFOLK VA

LANTN

COMRNAVEACENGION ALEXANLRIL V&

NAVACTDET HOLY LOCH UK

UCT ONE

CIVENSRLAE PORT HUINEME (A

USS HUNLEY

MAR &2

-
233
S3T

NORFOLK VA 2b1lé

LWASHINGTON DC 1514072 JUN &2

con

CHESNAVFACENGCOM PROVIDED FUNDING AND TECHNICAL

UCT ONE FOR THE UNDCRWATER INSPECTION OF SELECTED

SCOTLAND. REF {B} PROVIDED A PLAN OF ACTION

THIS IS A PRELIMINIARY RZPORT OF THE
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t= gz T ¥ I TS S el -
TINIINGS €ERNBTRNING EACH MOORINEG ARZ AS FOLLOUS:
A. ST3DONAV BUCY AND PORT NAV BUOY: BUOYS. RISER (HAIN AND
ANCHOR CLUMPS APPEAR TO BE IN GOOD CONDITION.
B- TWC bTH CLASS NMOORINGS: BUOYS ANDI RISZR (HAIN APPLAR TC Bt
IN GOOD CONDITIONS ANCHORS BURIED IN MUD.
C. AFDB-7: ALL 22 LEGS INSPECTED.
{1> ON LEG RNO. £22. LESS THAN 83 PLCR CENT OBRIGINAL WIRE
PIANETER REMAINING. )
{2} NO BROKEN CHAIN LINKS OBSERVED.
{3} ALL ANCHORS APPELAR TO Bt BURIED IN MUD.
{4} LEGS NOS. 3. 5. AND 19 OBSERVED KITH SLACK CHAIN ON
BOTTON.
{5} SIXTY FOUR PER CENT OF LEGS HAVE READINGS OF &0-30 PER

CENT ORIGINAL WIRE DIAMETER REMAINING-

{b2
CATENARY.
3. AS DISCUSSED DURING REF {C}. CEL IS PROV

FACENGCOM CONCERNING CATENARY ADJUSTMENTS.
COMPLETED IN APPROXIMATELY SIX WEEKS. ALSO

CHESDIV RECOMMENDS THE FOLLOWING ACTIONS:

THIRTY SIX PER CENT OF LEGS APPEAR TO HAVE LITTLE OR NC

IDINEG INPUT TO LANTNAV-
THIS REPORT SHOULD BE

DISCUSSED DURING REF {Cl}-
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IN

IKBUT FROR CEL.

: PER CINT ORIGINAL WIRZ DIAMNITER REBAINING.

{1}TOREPLACEMENT OF WORN PORTION OF LEG NO. c22.

{2} ADJUSTHMENT OF MOORING LEGS TO TIGHTEN CATENARIES UWITH

B- AS LONG TERM ACTION. OVERHAUL COMPLETE MOORING INCLUDING:

{1} REPLACZMEINT OF ALL CHAIN WITH MEASUREMENTS OF LESS THAN

12} INSTALLATION OF EACH LEG TO RESTORE ITS PROPER CATENARY.
AN INSPECTION REPORT WILL BE FORWARDED T0 INTERESTED COMNMANDS

APPROXIMATELY SIX WEEKS.
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On-deck arrangement of anchor leg, showing pad-eye, anchor joining link (red), and stud-link chain.
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Double-link wire diameter measurement, using pre-cut ‘‘Go/No-Go" gauge.
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Chain in Section Il of Leg 21; although this chain is rusty and flaking, the double-link measurement
was over 90% throughout.
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Chain in very good condition, showing light rusting and some marine growth near the waterline.
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Divers from UCT-1 after conducting underwater inspection.

[
2550

1

3

r
.

ool

PR

.

.l'rlx_)
1%

v

o

o~
(4




A s . TN S e N (4 ul il el ol iab gl by 48, ph, Y,

v
’:f!
t
:
.""
[)
l'.'
'y
e
y
4,
3
1
()
""

, '

i

.v:i
W
:.;:
o
",
z
i: d
%

Co bR AT AR TR GGG EEan o X0 WP Px
P A £ e T M ‘1&';:«‘;"0 R {'5‘3\" " .‘," NG ..?'.K’“\“.'.i,‘“.l‘ﬁ e .m |:|:| S

- o
£

}

o
-

LA




