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AbstractI
This 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.
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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
S stated that CHESNAVFACENGCOM would provide funding and technical support for the inspection (Ref.

C). The funding for UCT-1 participation was provided by CHESNAVFACENGCOM fromtheNAVFACENG-
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 debrief ings were

conducted on 25 and 28 June. Preliminary results 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

S 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

f 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.O.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) visually 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.

1



I , ,' ,;
Z- >

U.I LL

- / # (

,/ / I / #

-i:- .. ."/ -..

Z)< 
-j

II

00

lie . , -

| u, . ez 2 .

I.J %- ,
z .(_ I- 3 - -
- "7-.z w $-:
I .01 C a.- I-

"uJ °.. . , ' ,_ ....
, " -" ,- - " - //. tl\-,- .

0,(- r"- ". K-K I..~ (N I t ..
,,., .2, ., I. , o

'oi - ," "2 ,.'
, / - . '. --- I

. -" '' .,- _ , 11

-. % #e . I '-

- / " , ,i .e4~ ~-..x , /,.- ,
' p ,"S I ".,-

.2-£'- 'i, ** ,,, ~I - i',''," .
.- .,-I , ' e9

--1-,/_--"
: i-- \ I tI

I. \ -'\ / . I to

,} I / I

i q~i I , , / I

X1' 0 - . I , ,
N " / I

0 -,, / Ii%

22

4.



a z

CA

'A cc

C4

01.0

lw0



1.2.2 Sixth Class Moorings. "Sixth Class" is the British designation for the single-anchor/single riser type

S 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

I 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
JM 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.

Ur
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Standard underwater inspection procedures do not call for the inspection of any part of the moor-Sing 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 I: On-deck, from padeye to chock
Section I1: Splash zone, from chock to waterline

Section II I: From waterline to mudline

Inspection of Section I involved selective sampling of double 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 II was inspected by taking double link caliper measurements of all links and noting their

general condition.

For Section III 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, voltmeter readings were taken concurrent with the double link measurements in Section III of

" Legs v1 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. Voltmeter 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 below the deck edge and where the chain enters the

7



mud; the lateral distance is the horizontal distance from the deck edge to the pop float installed above the

i 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.

2.2 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-

I surements of the riser chain wire diameter were made at three points along its length.

Results are presented in Annex B.

2.3 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.

8



3.1 AFDB-7-Summary

3.1.1 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:

e 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 II. All but one of the +80% or lower
measurements occured in Section II, the splash zone (see Figure 5). Leg #18 had no on-deck

stopper (pelican hook).

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

e 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 850 from the horizontal; 41% (9 of 22) had angles of 750 -

850; 32% (7 of 22) of the lateral distances were less than 18'; average lateral distance was 45'
0 '(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).

e 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-

UN 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 20 to port;

maximum yaw was about 30 to starboard.

9 Because of inherent inaccuracies in the observation system, no firm conclusions can be drawn

regarding the relative bearing of the ground legs.

3.1.2 Proposed Corrective Action

- The chain in Section II 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.

9v 9
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MOORING INSPECTION REPORT

FACILITY 2. MOORING NO. 3. TYPE/CLASS 1.OORING 4. LAT:

NAVACTDET HOLY LOCH, UK AFDB-7 Special Dry Dock LON:

DATE DIVERS WATER OEPTH ENGINEER INITIALS
5. INSPECTION 18-24JUN82 --. M. Walter-

WATER DEPTH (Note 1)
LEG CONDITION DB DC INCLINOMETER RELATIVE BEAR- LATERAL DIS-

#. I II III . MLWS Obs. MLWS ANGLE (Note 2) ING (Note 3) tance(Note4)

+gZ+8071 +gol 95 84.6 95 84.6 800 0000  Not observed
2 +90% +80% +90% 104 94.8 96 96.8 590 / 620 010°  (90)

_: 3 +90% +80% +90% 108 99.3 107 98.3 780 / 710 0610 (60)

4 +90% +80% +90% 108 100.6 105 97.6 870 / 770 050' 45

5 +90% +80% +90% 109 102.1 109 102.1. 890 / 860 1000 (3)
6 +90% +80% +90% ill 104.4 109 102.4 820 / 650 070 54

7 +90% +80% +90% 95 89.3 95 89.3 770 / 550 0700 (60)

8 +90% +90% +90% 88 83 92 87 660 / 330 080 °  120

', 9 +91117-Q2 +911 .11 88 84.4 8 82.4 850 G90 ° / 1200 57

10 +90% +80% +90% 88 84.6 85 81.6 780 1200 / 1600 54

11 +90? +80% +90% 81 78.9 85 82.9 590 / 430 /610 1800 88
12 +90%, +90% +90% 90 77.5 90 77.5. 750 181)0 6f

13 +90% +80% +90% 90 80.3 90 80.3 790 1750 / 1700 39

14 +90% +80% +90% 89 80 93 80 740 2200 / 235 54

15 +90% +90% +90% 87 79.2 89 79.2 910 2300 03

16 +90% +80% +90% 87 74.7 89 74.7 840 1950 / 2250 33

17 +90% +80% +90% 85 75.6 88 78.6 830 1850 I 2200 39

18 +90% +90% +90% 84 77.4 84 77.4 870 2050 / 2200 18

19 +90% +90% +80% 88 76.5 88 78.5 880 2850 00

20 +90% +804 +90% 88 78.3 88 82.3 920 2850 / 3050 12

21 +90% +90% +90% 88 79.3 88 79.3 850 2900 / 3000 03

22 +90% -80% +90% 85 79.6 85 79.6 650 1000 / 3530 57

Note 1: DB = Depth at dock edge; DC = 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.
Note 4: Unable to measure Leg #1 due to proximity of other vessels; values in parentheses are

from inspection performed in April 1982 by divers from USS HUNLEY.

Table 1. Summary of AFDB-7 Inspection Data

10
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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.

i3.3.2 Proposed Corrective Action. None.

4.0 MOORING INSPECTION COMMENTS/RECOMMENDATIONS

r 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.

S," It is recommended that at least the first two shots of chain in each leg be replaced with new chain, unless a

.71 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 results 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

14



that the catenary of many of the legs apparently should be tightened, it is recommended that action be

taken prior to completion of the analysis previously mentioned.

Pending the next overhaul, it is recommended that the annual inspection of at least two of the

legs by British M.O.D. be continued. Results 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

* to the appropriate activities (including CHESNAVFACENGCOM) so that an accurate inventory of mooring

facilities may be maintained.

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

AFDB-7 MOORING INSPECTION REPORTS

INSPECTION REPORT FOR EACH LEG
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MOORING INSPECTION REPORT

FACILITY 2. MOORINGNO 3. TYPEICLASS MOORING i LEG UMER

'AVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock I
I DATE .[DIVERS WATER OEPTH ENGINEER INITIALS

- I -. - Ar.M VL'

- - - - - - - - - - -

0

4- I-on

-- U

" a

100

--; 1

:--

- . S

4A-2

o -



% %MOORING INSPECTION REPORT

FF Z ILI TY 2. MOO0RING NO 3. rYPE/C-!S MO*CRING 'LTEIG UBRJ .AACTDET, HOLY LOCH, UK .%FDB- 7 Special Dry Dock .
DAE DIVERS jWATER DET EGNERJ INITIALS

~ 1 CATENARY DATA:

A-- "ACA T)C

A L ___ft 0rPtx~.A ,,uaEA

DC~ 3. f t

N OTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS
or less

COMMENTS:

3 CONFIGURATION, Pad Eye-TO-Waterline:

* OT14ER DATA:

Relative Bearing: nn at deck edge

AJJA deck edge-to-pop float

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

~ inaccuracies in the hand-held magnetic compass observation system.

I A-3



l PMOORING INSPECTION REPORT

FACILITY 2. ,MOORING NO 3. TYPE/CLASS .'OORING 14 LEG \UM tBER:
NAVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock

5. .:" B-S '  DATE LDIVERS ' ,WATER DEPTH ENGINEER INITIALS

-5. INSPECTION 1.... OIO.M. AIALT

10

0 Cu

0"-2 00

0 6o

vu

r-4

" E

Cuu

. .-4Q I, 4)

00 Ca

o 4-'

-' 4-

'-A-

42 - to

Z 4n 4

*-d &u -4

z~I-

- - - - - - - -- - - - - - - - - - - - z

ir ~ A-4



MOORING INSPECTION REPORT

I. ACILITy 12. MOORING N0.13. T'YPEICLASS 1.400RING 4.LEG NU,'nBR'
L% AVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock

DATE DIVERS WATER CE.PTH ENGINEER INITIALS

5. INSPECTION

CATENARY DATA:
P P

A 590 A I --( .°  ", . ... . .
A- t~P-~1r.LIAJ -~

L 70 _f t (s ue

DB ' f...t

DC = _.__ft

NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS
or less

A &C~E ri~ -0i~ O~4k

CO?!MENTS:

CONFIGURATION, Pad Eye-T.-Waterline:

r (A XMolk Oo4~~jn L oL, t ?_0'Fo To Pctt +. LIjtj<

To Cgoe4 r G Lit~s To JkATrktLIk)E

OTHER DATA:

Relative Bearing: O at deck edge

deck edge-to-pop float

N ,ote: Bearing data is considered inconclusive due to short lateral distance of 7any

ground legs, large dock movement relative to lateral distance, and inherent

inaccuracies in the hand-held magnetic compass observation system.

N
* A-5



MOORING INSPECTION R EPORT

FACLT 2. MOO0RING NO 2. TYP E/C LASS mooRlING 4. LEG NUMB2ER:

NAVACTDET, HOLY LOCH, U1K AFDB-7 (Special Dry Dock3

I DATE 0IVERS IWATER DEP TH ENGINEER INITIALts

5._INSPECTIj 1  PLUM_ IAP1 (kALT

------------------------------------------------------------

00
ct4

100

0

-VI

0 
0

viU

00

0 00

A J -- r-AJ.U
0 V0

NI 0

wC3

-4

St. IL CZ] - rJA-6

.~-,J



MOORING INSPECTION REPORT

1. F'CILITY 2. M.14 ING NO 3. TYPE/CLASz t.'CRIJG 4.1EG NlU.,BER:
.:AVACTOET, HOLY LOCH, UK AFDB-7 Special Dry Dock 3

S 5. INSPECTION DATE DIVERS jWATER CL.TH ENGINEER INITIALS

A - .I Ar

CATENARY DATA:

.f ^ 78 °  A'-7 1* 7-=- _-__777L > -r/
A- 78~ ~~7A--

" Lu ____0 ft (()0I% au,1

D B ' f

DC 91. ft

NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS t ..

or less

COMM ENTS:

CONFIGURATION, Pad Eye-TO-Waterline:

q t&o~JIJ1L'M+ (0 LiAjtIS be-tjAu ULjuk 4- 11 Lii

To STZPPM~- S LW?0-%- To 0-moebL4 + Liotl % To rerN.-mLuiAc

OTHER DATA:

Relative Bearing: - at deck edge

"/1 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.

A-7



- .-- , . . . . , .,-. "- - - -

MOORING INSPECTION REPORT

1. FACILITY 2. MOORING NO 3. TYPE/CLASS MOORING 4. LEG NUMBER:

-;AVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock

SINSPECTIONDATE OVS WATER DEPT ENGINEER INITIALS

- w - - - - - -.- -

r4.

00

o~o m

Q0

2.,

a0

a w.-I

V,0

~ 0

t' "w'.4=

u- L .. .

Pa

UU .

0 "o

I>

0

,o LW0

A8

0 A
U0

0 Li

0 .. 6 I ,'

0 '0

~c o U

AAA

4 00
t =

A-8~

'U-.



MOORING INSPECTION REPORT

1. F, ILITY 2. MOORING NO 3. TYPEICL ?.*OCRING .EG:UBR
WAjV.CTI)ET, HOLY LOCH, UK AFDB- 7 iSpecial Dry Dock j

S 5. INSPECTION DATE DIVERS W~ATER CLPTH ENGINEER IITIALS

Iff-Miti CO M m.r n. A re.'

CATENARY DATA:

P2 '
A 9311 A' -7~tL~TL -

LW - ft A AI~LM

D- q7-6( ft

NOTES:.Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS 7orrr4%
or less

A' IteCoo060 L4 *Jo 10-40 e&s

CO !MENTS:

CONFIGURATION, Pad Eye-TO-Waterline:

_PA' G F- NoitToiv~s~it Lji~k + 2O Lim~ ev r Toecvrt. U 4LAWS
To C.4JOCk S LJ^?th To LA)AEMLI

OTHER DATA:

Relative Bearing: OSbO at deck edge

16 Al/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 band-held magnetic compass observation system.

I. A-9



MOORING INSPECTION REPORT

1.'FACILITY I2. MOOAtNGNO 3. TYPECLAS .10CRIJG 4. LEG

NACfIDET, HOLY LOCH, UlK AFDB-7 ISpecial Dry Dock r
]DATE IVERS IWATER DCPTH ENGINEER INITiAlS

5. I;SPECTION ., .- . AT

'0J

00
2- - :

=C

01 I

+ NA

+ o0

A-0

W -4

IA-1



M~OORING INSPECTION REPORT

~ AACDET HLYLOCH, UK AD-7 Specia1 Dry Dock C

DATE DIVERS WATER OLFIhENGINEER iIMAL
* .ITSPECTI 1

CATENARY DATA:
P P

A-~~~ . -~ 1.

L -3 ft (Js 0iALGei

D a O. ft

DC- ILt ft

N.OTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS
or less To-

A' £GatO I N WAjIN A, c-

CO CMENTS:

CONFIGURATION, Pad Eye-Td-Waterline:

p PAoE A4w 11to ocCik i- o Lwea, To S718eee& ( o Li#~,c
T-0 CUck.. ( IeS TG Lk)A1TEtLIA1

S OTHER DATA:

*Relative Bearing: J015 at deck edge

"'A deck edge-to-pop float
a' Note: Bearing data is considered inconclusive due to short lateral distance of many

ground legs, large dock movement relative to lateral distance, and inherent

a- inaccuracies in the hand-held magnetic compass observation system.

A-1
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MOORING INSPECTION REPORT

iFACILITY 2. MOCCRIGC 3. TYPEICLASS ,.10OR04JG 4- LEG NLMBER:
NAVACTDET, HOLY LOCH, UK AFDB-; ISpecial Dry Dock

DATE D IVERS WATER DPTH[ENGINEER INITIALS
5. INSPECTION IL r'1.v'1.

'44

0

13

a'

0

4

4.1

Sc

0 
C4Z 

C
0

+C

AQ 4Z 9

-t -1 - - - - - - - - - - - - --5

4~ IVC

t - X

0

2!2A12A-12



tMOORING INSPECTION REPORT

. F;'CILITY 2. MOORING NO 3. PECL. , .OC.AING 4.LEG .,UBR.

.:WACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock

DATE DIVERS WATCR T ENGINEER ITIA
" . l.5. ...-SPECTION[

CATENARY DATA:

r , p

' 'r. NOTES: Depths @ Mean Low Water Springs
"A" recorded in winds 0 KTS

or less

-~~~~A /.LiI'eoL.~~~~.b o qe~.

r ... COMME-NTS:

• CONFIGURATION, Pad Eye-Td-Waterline:

D • ."

OTHER DATA:

Relative Bearing: L O at deck edge
B 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.

A-13
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MOORING INSPECTION REPORT

," . FACIL./TY 2. MOORING NO :3. TYPE/C5LASS MOOR ING 4. LEG NUKBER:
. NAVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock 7

DATE DIVERS WATER DEPTH ENGINEER INITIALS
5. INSPECTION Ig-zym4 Pt,0 oPA L.P • ,

00

0

-~4

jA5
00

14

>G.V 0 )

+ -4 -4

I-IA

N ;I NI 4

N 0

cc x

0

---------------------------------------------------------------.

-14

CO .

--- ',-,--b :-'-'--' -',±-+...;...,'..'-.-+,. .. " '-..""-=--.-'-'-'-.--..-+,+.:'"-" " "" +' - - : * +--':':- . ;



MOO0RING INSPECTION REPORT

F. CIurTY 2. P-OO0ING NO 3. ThP/CL1 'EG U.E: -

" N AVACTDF.T, HOLY LOCH, UK IAFDB- 7 Special Dry Dock7

B'PC I DATE .DIVERS W~ATER OLFTI, ENGINEER oiT IA S

5.~~M iSCTOP4AA M.O IJ'. WI A r

~W CATENARY DATA:
P1 P

A = 77 /4 0~O~\A .
A- (;JATrWAJEZ.U4 . K

ir. DB -f

S NOTES: *Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS
or less

COMNENTS:

b CONFIGURATION, Pad Eye-To-Waterline:

- _,oi?,DiA I,eLis.IK_ + I r L ,.FTo SrTa'910icK 4 ( LI.iqs

rT-6 o7.~ 1 LiuW-Sk To A~fLIJ

4L.

-. OTHER DATA:

Relative Bearing: 0'700* at deck edge

~ M/,4 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.

It A-1 5



MOORING INSPECTION REPORT

FACILITY 2. MOORING NO 3. TYPE/CLASS MOORING 4. LEG NU1,MBER:

NA\ACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock
DATE DIVERS WATER DEPTH ENGINEER INITIALS

5. INSPECTION ; z.. r lff Fl-oAI'A M1.rf. LM e

44

0

co

p U'

l,,

00

-. 0

-

> T- "
UO

" vC CC =

0~C

a) 00

C-,4

= 
r

00

- C -

4 i6

.---

.1

~~~~c m-0 =- -. -

I C.

0- .
0~ ZI

WCC

U33

- 1 -I

Le A-16



MOORING INSPECTION REPORT

ILiTY 2. .OOYG 3 PE/o, , :CL-:, !..C.:NG 4.LEG Nna.-R:

J":.'VACTDFT, HOLY LOCH, UK AFDB-7 Sp ecial Dry Dock

DATE DIVERS W',ATER CEPT14 ENGINEER IP41TIALSSINSPECTION I YI,,z" / ,lq/f(/.NILe(

-CATENARY 
DATA:

p3 P

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

or less

CONFIGURATION, Pad Eye-T-Waterline:

A " - o.To Lpo(. + 17 , T STr/',".. * Z.r L,.nk w-

OTHER DATA:

CFRelative Bearing: .O _ at deck edge

deck edge-to-pop float

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

j _ - inaccuracies in the hand-held magnetic compass observation system.

A-17



MOORING INSPECTION REPORT

1. FACILITY 2. MOORING NO 3. TYPE/CLASS MOOR ING 4- LEG NUMBER:

NAVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock 91
I DATE OVERS WATER DEPTH ENGINEER INITIALS

5. INlSPECTON i 2 .(lA1 .. JALr .

r0

-JJ Ca

----- -- -- _

do 0

i I  -o L-L"
> 0 )

t44

+ cn

%A -0-L

r.j

f-i -z a)c

oc

$4cd

M X
_ 0 0

I/

,.A- 18



1 MOORING INSPECTION REPORT

F;V}C LITY 2. MOORING NO 3. "r PE/CLA:S ,..:CRI'JG 4LEG .,.,BLR.

' :AVACTIT, HOLY LOCH, UK AFDB-7 Special Dry Dock

S15. ItSPECTION DATE* OIVERS WATER Cr'Tli ENGINEER IF4TIA.LS

CATENARY DATA:

P4 P

A -A _ _- ~ V1 A4ATJ - 4C K

L lft

B- ft___1_)5

DC - 87, f t

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

or less

COM!-1ENTS:

CONFIGURATION, Pad Eye-Td-Waterline:

b TPA'L LJ^JI- t- T3Les T-6 CZgoev _ . L#,jKe_ To WAJrerLLIAJe

OTHER DATA:

Relative Bearing: O9O at deck edge

17-0. deck edge-to-pop float

Nore: 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.

A- 19



* - -- ---.. wr-r-..I-rrr~v W ,r ,wr r r.. ... .. -r. v.

MOORING INSPECTION REPORT

FACILITY 2. 1OORING NO 3. TYPEICLASS MOORIJG 4 LEG NUM.BER:

NAVACTDET, HOLY LOCH, UrK AFDB-7 Special Dry Dock 1
DATE DIVERS WATER DEPTH ENGINEER INITIAI.S

- .S - - - -5. VIP, TI N PaQA /=AM M t
0

ILL I.

o T0

T 13

AJ.

~.r-

41-

>' ,

" 0

9., .'. .. C

0,4

+u

to

-0~7- ~ ---

-.- COL.-*14

1.00

41

~- i

2A 2

LZ eNL - J3X, -



-- Mr

- MOORING INSPECTION REPORT

F; " FLITY 2. MOOING NO 3. T'PE/CLAi4 .CI:)CRI'G 4.LEG N- ,BER:

AVACTI)ET, HOLY LOCH, UK AFDB-7 Special Dry Dock I0

5 INSPECTION DATE OIVERS VATER CLTH ENGINEER ifTIALS

CATENARY DATA:

A, P

AA- K~T

L L

DB - f

Dc=Jj ft

- NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS .. 0.

or less -- a (A

. . COM,,ENTS:

CONFIGURATION, Pad Eye-TO-Waterline:

pP~ e-4 e'- AreoatTop0IJ(i% LiiJM" LjW t 1) crtAL LwAJ +

q LPAnS ra STOeeefirl. t br~4P3 L,,uir - 3LiNW% To

10 . tK + (a L jK;SrTo W AT -YL

OTHER DATA:

Relative Bearing: /Z06 at deck edge
/(POO 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.

'2
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MOORING INSPECTION REPORT

FACIITY2. MOORING NO 3. TYPEICLASS MOOIRING 4- LEG NUMBER:
"* NAVACTDET, HOLY LOCH, UK AFDB-7' Special Dry Doc

DATE DIVERS I AE ET NIERINITIALS
5. INSPECTION jWATER .jE/e oHf- -. (1P1 E r

0

V

IE en

4 6*

00

+~I.
I %A I

00
00

a- E

0 0I4 C u
~ j~ #t

AM- I- A'A ?"-'-- t-Kt



MOORING INSPECTION REPORT

FCILITY I.MOORING NO 3. T'YPE/CLASS M.OOR:NG 4'.11EG UBR
\'ADET, HOLY LOCH, UK AFDB-7 Special Dry Dock jf

DATE DIVERS 1 'WATER C.FTH ENGINEER IITIAtLS
L, - - $.1)C-a

CATENARY DATA:

Pi P
A -: - 51 A' A'-'ic, ' .

A- - (AJATR.wIAjE/

L -

O s = -79. 9 ft

Dc 5: ~D :"P= TZ7- 9 ft

Z- NOTES: *Depths @ Mean Low Water Springs
"A" recorded in winds 10 KTS I - - -

- or less

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

COM'ENTS:

CONFIGURATION, Pad Eye-Td-Waterline:

No ie -Argm~IL ateAAJ L,,uv4 -t- 18 LimesTo $S-meiptt. A' ci mks

To I.AoC.. 7 LtW- To JA-re ftN

WA

OTHER DATA:

Relative Bearing: at deck edge

// 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.

A-23
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MOORING INSPECTION REPORT

1. FACILITY 2. MOORING NO 3. TYPEICLASS MOORING 4. LEG 'JMBER:
NAVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock I.

5. INSPECTIOJ DATE JoIVERS WATER DEPTHJ ENGINEER INITIALS

- 11--2 - .# - - - - .--------- M.------- - -x

00

0

5.I JSPCTO lCa.f,,'.- ~/@ /!.~.P- . . I/.'.Ib_'tk

I

C u

pm

o

41

1.7- 0

0 C

all

0

000
+U

-4

00

C. CO.r

- ~ S '

o x=
0

II

o" J

o = - !

- U.

t0Z0J~ ~
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-MOORING INSPECTION REPORT

i -,CLITY 2. .OcG N" 3. rYPE/CLAS.' P.'DCAVNG 4.LEG NU'AWRT

::AVACTIFT, HOLY LOCH, UK AFDB-7 Special Dry Dock j z,
DATE DIVERS [ATER ENGINEER ;aTL LS

5. ISPECTION DATE S i/CnoeDET.H M. . OALI- -G..

CATENARY DATA:

A L. A .1,,

L O ft

DB 77.5 ft

DC -1T ft

NOTES: Depths @ Mean Low ldater Springs
"A" recorded in winds 10 KTS --- ,

or less

C01M4ENTS:

CONFIGURATION, Pad Eye-TO-Waterline:

-Nor OG56tqJCL

OTHER DATA:

Relative Bearing: 1%0 6 at deck edge

'JIA deck edge-to-pop float

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

A-25
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MOORING INSPECTION REPORT

r.FAiCILITY 2. MOORING NO 2. TYPE/CLASS.OORING 4. LEG NU.MBER:

NAVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock (3
DATE .OIVES WATER OEPTH ENGINEER INITIALS

€ '.

0

0U* GD

00

- 0i

04

>

119

u~ 1-4 4)r ~ .

Go "'cc

co 
00

A-264

00

r- M

~.4 0

00 G

&J.

m x

A-2



" i"MOORING INSPECTION REPORT

v;-CILITY 2. mOORIG NO 23. T'PE/CLASS MOORING '.LEG NINBER:
I :,,NC'DFT, HOLY LOCH, UK AFDB-7 Special Dry Dock 1-3

SDATEDIVERS 'W.ATER CLFT ENGINEERINIALS
5. IrSPECTION / AT- A.itI I LOA

CATENARY DATA:

P1
A- 71 °  L

A L ft

DB cO.A ft

DC = j6.3 ft

NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS .

or less

S COMMENTS:

CONFIGURATION, Pad Eye-To-Waterline:

PA i ;4- Atutgeoo- i'o1iuljm ( AJ .W 4 .,z IS Lie + eiAJ&CCw +

imes To S7aie.& t- 3 LuwoZ To Cg.oc 4

OTHER DATA:

Relative Bearing: /75 at deck edge

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.

*J A-27
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MOORING INSPECTION REPORT

1. F-CILITY 2. MOORINGNO 3. ,PEiCLASS,.,OORG 4- LEG NUMBER:

NAVAcrDET, HOLY LOCH, UK AFDB-7 Special Dry Dock I4
DATE OIVERS WATER DEPTH ENGINEER INITIALS

5. 1_SPECTIO_._T P1. 11-. ULCT-T..
-, sw - - -. a -- -~t

0

0
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0 40

>U

00 0

I.

z 0
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0 00
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u
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0.

-_ o

o Cu 0

Ca

to w

-2

Q. -,d

10 0

~ t~ %j
a u
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-4 
C
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J; MOORING INSPECTION REFORT

1.F CFLITY 12. M.OORING NO 1* TWE/CLASS ?.'OC41 I'G ['LEG NU,. --

% VACTDFT, HOLY LOCH, UK AFDB-7 pecial Dry Dock j

5INPC IDATE [DIVERS [V.ATER CT ENIERiniTIALS

)A .W T WA#LTEPL

CATENARY DATA:

A 7 A ,-.T, r

I

L _sq _ t A

SD B  8 0 ft
DD5

DC - F0 ft

._. NOTES: .Depths @ Mean Low Water Springs I
"A" recorded in winds 10 KTS 7

v or less

CO MENTS:

CONFIGURATION, Pad Eve-Td-Waterline:.

fAacie -ACAOi' oJOIPx4 60e 11 Lij~s T-o Sroe'e.. t- L,,,jtw
be'ACJ41 &LCL(LuW- 1 L,,mW- o C90 Le -

(4 Lw~.n To 0JA~eLLUJE

OTHER DATA:

Relative Bearing: ZZO.- at deck edge

:-:, Z31 ° 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.

A'-
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MOORING INSPECTION REPORT

FACILITY 2. MOORING NO 3. T'PE/CLASS MOCRI;G 4. LEG NLTJ[BER:
"AACrDET, HOLY LOCH, UK AFDB-7 Special Dry Dock I ,;'; ~ ~~~DA'TE OVR 

NTA.

""ID Ae [DVERS WATER DEPTH ENGINEER INITIALS

0

2 Z4
00E -. m l

'5

003

I- . oO

,n0

.' - S 0 ( CU
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Z0

r-

cc X
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- MOORING INSPECTION REPORTj ;CILITY 2. M 0 Ft 1N G NO 3. TyPE/CLA~ .'S.CRPj4G 'LTEG Nta:6ER.-

':AV.\CTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock 1 S
DATE WIES ~ATER CL'FTI ENGINEER rIAL

5. INSPECTION iA-tZ vifL LdJ lftw 01- M.1M. W!2Lr-a%

CATENARY DATA:

A- t~A-

L- = 3 -ftA

DB "7 q. - ft

DC -~ Q ft

NOTES: IDepths @ Mean Low Water Springs

"A" recorded in winds 10 KTS
or less ',%'%7-%Z ITM

COKI-fENTS:

CONFIGURATION, Pad Eye-Td-Waterline:

4 . LUNK T. STDOe-K + TLitotes -i; C2 *48L. -.

OTHER DATA:

Relative Bearing: ZW_1 at deck edge

A IJJA deck edge-to-pop float

Noate: 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

FACILITY 2. 11.O00ING NO 3. TYP E/C LASS M.IOCR ING 4- LEG NUMBER:
N \%ACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock

DATE DIVERS WATER DEPTH ENGINEER INITIALS

5. IUSPECTION r1p A

o

Oh Cu

)A.)

rQ 0

000

4' -+ f

0)20

I-h v .

rl NJ

COL.
I 0)

Cu

74
z b C

-'- 0

4.A-32



M.OORING INSPECTION REPORT

- ?CILITY 2. P.OORING NO 3. TYECLS r.OCRING .rEG N .ER.

:AVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock I

DDATE DIVERS ['.'ATER DPTH ENGINEER iIOALS
5 ISPECTION DATE Ig -tS .A IE,.

i I - - _L ~uO~~ P.J WAm

CATENARY 
DATA:

Pi P

L "- -ft Aj

DB 71. 7 t

DC 71.7 ft

NOTES: Depths @ Mean Low Water Springs
*"A" recorded in winds 10 KTS __7

or less
1%

CO=MENTS:

CONFIGURATION, Pad Eye-TO-Waterline:

LAo 6ier - Ac,.wNxTosQ i#Jk 4 1'4 Liu&, t beVICi4,~u Lu'*: +

LNis 1o STOP Pee & L K% T-. Qgoek + S Lw S

OTHER DATA:

Relative Bearing: I9S' at deck edge

ZZ5 deck edge-to-pop float

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

_ _. __ FACILITY 2. MOORING NO 3. TYPE/CLASS1.MOORING 4. LEG NViBER:

NAVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock 1-7
5 DATE DIVERS WATER DEPTH ENGINEER INITIALS

5 INSPECTION STTOJ/TtCLLo (. M.. VLrel.l

4 *2.4

p C3

0,'

u

S -
a AA

0A 0

4a~

• 0 0

. rC.

V-C\

Cux

. A-34
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MOORING INSPECTION REPORT

h.V;ILT 2. ?MOO0RING NO 3. ThPEICLASS P.'CRING 41EG T R - -

- A%AC1IDFT, HOLY LOCH, UK IAFDB-7 Special Dry Dock I7

IDATE .IVERS , ATERCP C- ENGINEER I,1TIALS5. ItNSPECTION 'zq idjf TJrIo, rr-',.Lo I .!E

CATENARY DATA:

L- 2 9 ft

DB 75'.( ft,

DC = (o f t

NOTES: Depths @ Mean Low Water Springs
"A" recorded in winds 10 KTS -. 77

or less

COMMENTS:

CONFIGURATION, Pad Eye-Td-Waterline:

I1

+ (9 L)3Nw. To ToPPei. . KS T o CVoc

OTHER DATA:

Relative Bearing: j at deck edge

Z 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 REPORT

SFACILITY 2. MOORING N0 3. T-YPE/CLASS PMOORING 4- LEG .L~NIBER:
NAACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock 8

DATE OIVERS WATER OEPTH ENGINEER INITIALS

5. INSPECTION $urlTOA) I'-,o .M, I(L'€.

la - - - -w- .- - - - - -- M - -A

bo

0
Q

41

41

0

biu
j 41

o 02

00

rm , ,-4

AiA

) v

Aj 4
A-36.

-a

00
A* 00 ca

02

00

02 00

0

0

(v C

0

A-36
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MOORING INSPECTION REPORT

F.- " ,:CILITY 2. MOORING NO 13. TYPEJCLASI. OCRINIG LEG NU.iSER-

. :AVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock

SP C I DATE gj ,VERS %ATER CL.PTI, ENGINEER ,:"ST1*4"

CATENARY DATA:

p2 P

A-- "ACS71J
.. ,. - . _ _ L- -

" L - 117 ft I

DB= 77 q ft

DC - 7 7 , q ft

7 NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS -
or less

COMMENTS:

CONFIGURATION, Pad Eye-Td-Waterline:

LIAuie% To WJATe6LLIAJE"

OTHER DATA: t

Relative Bearing: ,0 at deck edge

S7O deck edge-to-pop float

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

. FACILITY 2. 0OORIGNO 3. TPE/CLASSPMOORING 4. LEG B.,IER:

%" )'AVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock ii

DATE OIVERS WATER oEPTH ENGINEER INITIALS

00

0

00

-"I ~-

00
> rz

0

000

1.4

I-

4' . ' _ ,. U .

900
N C)

0

00
14 c

0 6

00

--7- "'" ' o ,_.

,2 A-38•
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MOORING INSPECTION REPORT

.,-LITY 2. MOORING NO 3. rYPE/CLASS .OCRING 6.LEG XI'.BER: - -

:A.CTFHOLY LOCH, UK IAFDB-7 Special Dry Dock

5. INSPECTION DATE /IRATER OPTi ENGINEER INITIALS
S. ]'SPCTIN l.z( t! F  T~N e.Lo .LIM WALTK

CATENARY DATA:

A- W~' -TC fLLAT4 K _

DB t

DC  7gS ft

NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS -. -

or less

S."- COM,4ENTS:

CONFIGURATION, Pad Eye-Td-Waterline:

IAOE4E~- AACI4O(:DJiAJ4(IAK + lRn Li . To STvP Fe&I.~

(o Li To C-90C. +. U¢ UP06, T

,"

OTHER DATA:

Relative Bearing: 7 at deck edge

.!4deck edge-to-pop float
.$7

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.oI
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!7' MOORING INSPECTION REPORT

1.FAILTY2. MOO0RING NO 3. TYPE/CLASS MOORING 4- LEG NUXBER:

NAVACTDET, HOLY LOCH, UK AFDB-7 ISpecial Dry Dck I a

5. INSPECTION DATE 4 OIVE RSS 1t) WATER OEPTHj ENGINEER INITALS

0

00

>. -9

0

+ 

A=

*- -- ..

ZU C6

ir 0.. 
U

L , *r. Z.A uA



iOORING INSPECTION REPORT

r , -CILITY 2. MOORING NO 13. TYPE/CLASS ,OCRING 4.TEG NU.ER:

.:.wA'CTDIT, HOLY LOCH, UK AFDB-7 Special Dry Dock z4o
DATE OvEs V'AT.R CPTh ENGINEER INiTIALS

5.~s 50-PCIO TTO AJ- r (AO .P.LA (r &

CATENARY DATA:

• A C) 7- .*

-L ft

D8 - 7T.I ft

NOTES: *Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS . ___

or less Fa a -,T 113

COWKrENTS:

CONFIGURATION, Pad Eye-TO-Waterline:

Pmoeic-oNA cL,,jw.c bo * 1'7 L pic' a* t C.7mA( Ail LimeL -

qI Limes.~ To Sroet'e&~ (- jAjK, rr +~cL-

Lwles'-s To OMAT 6L,-JE6

OTHER DATA:

Relative Bearing: at deck edge

deck edge-to-pop float

!rote: 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

- .FACILITY 2. MO 0I:JG NO 3. TYPE/CL-ASS P.iOORING 4- LEG SlJEBER:
NAVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock

DATE OIVERS WATER DEPTH ENGINEER INITIALS

00

.i

0 a

+w
l-. Cu

tn

-) 0

00

96 V4...

.A

ci

-4-4 0 .

.. M

- a 0

A.42



, YMOORING INSPECTION REPORT

_. 2. MOORING NO 3. nYPE/CL4Z,:,0.CRING 4.LEG .NL.. ER:

i J .. ,CTPF.T, HOLY LOCH, UK AFDB-7 Special Dry Dock z I
DATE DiVERS V ATER CLPTH ENGINEER 1TI ALS

5. IN(SPECTION -

CATENARY DATA:

v.P P

A L_ _ _1 
-/) V, 5 r

L t A 7

DB= N71.3 ft ~D5
-Dc.

DC2 *7'.3 f t

NOTES: Depths @ Mean Low Water Springs
"A" recorded in winds 10 KTS .kx,,, ,- - F - --- 'C-%w

or less

S COMIENTS:

CONFIGURATION, Pad Eye-TO-Waterline:

Noi-N A~oot LJA)K 41( L1,i* To Smoee'iLE t (o Loojt
71 C44xWt (P Liue To WAre'&uAA

OTHER DATA:

Relative Bearing: 725[0 0 at deck edge

_a_ 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 inherentk inaccuracies in the hand-held magnetic compass observation system.

"4'
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MOORING INSPECTION REPORT

s. FACILITY 2. MOORING NO 3. TYPE/CLASS MOORING 4. LEG NJMBER:

NAVACTDET, HOLY LOCH, UK AFDB-7 Special Dry Dock I .._
DATE OIVERS WATER DEPTH ENGINEER INITIALS

5.ISPCIO ZkO. AI~_

" 0
KU - w°

qu

0.
b,1.,

I,-

I E

0~.

o +

' - - - - - - - -

wW

00

-d X

Eo V'N I\
0 / 0
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__ _MOORING INSPECTION REPORT

C~ I :iLY 2. '.iOCRING N 3. TYPE/CLASS MOORING '-LEG NI7hBMR:

S.:.',VWAC[OET, HOLY LOCH, UK AFDB-7 Ispecial Dry Dock

I DATE "IVERS WATER CE.FPT ENGINEER INITIALS

S 5. !? SPECTION ~Srom TLO IIV1PGA7T

CATENARY DATA:

A -7gT
A- TLLIAJE 7o

L= S77 ft i

DB= )2..ft

DC=) ft J
NOTES: Depths @ Mean Low Water Springs

"A" recorded in winds 10 KTS -
or less

CO: LMENTS:

CONFIGURATION, Pad Eye-TO-Waterline:

_Alor 0,Se- lO

OTHER DATA:

Relative Bearing: at deck edge

.300 deck edge-to-pop float

N 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.

A-45
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- MOORING INSPECTION REPORT

1FA-CILITY 2. MOORING NO) 3. TYPE/CLASS MOORING 4. LAT:

NAVACTDET HOLY LOCH, UK Ar~d 7 1sel4 - -~~ i.et LON:

DATE DIVERS WATER DEPTH ENGINEER INITIALS

5. INSPECTIONIM--~~/~ %~''

A %A

-. 1w a 0~

- J

LIN'

N A

0 000

I-4

0l 0 *
4b kA.

-iA t 0-r>I~Ljtj44A4
'U V
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MOORING INSPECTION REPORT

r.:.l~rY2. MOORING NO 3. TYPE/CLASSI MOCRING 4. LAY:

NAVACTDET HOLY LOCH, UK L~~?SQr*L 9z ~c ON:

DATE JOIERS Vs*A7ER OF-PT ENGINEER irdiTIALS

15. INSPECTION ZL/I.-.P1. WVc~reot

- -

1 
60 1

-i t -A. 9.- ... %-* ?

N N

.~ a 4

m NI

"' Al

* -)

V V)

16 t; L
- -44'

Q -. a- -

-~r '.rN '
~ N

?%~~ p4 48- ~t



m6ORING INSPECTION REPORT

FACILITY 2. MOORING NO 3.TYPE/CLASS F.OORING 4. LAT:

NIAVACTDET HOLY LOCH, UK AF blbocerX.a-O N K LON:

IDATE DIVERS WATER OEPTHI ENGINEER miNTIALS

5. INSPECTION Izz Iu" M. n rfw

e-

A2 -'j '.

'3 q

Irk.

-U -

It P. N N

'S - -b N

o 0 * 0'A~ -~ N.k

Ln ti

All -2L -J-
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ANNEX B

SIXTH CLASS MOORING INSPECTION REPORTS
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MOORING INSPECTION REPORT

1.FACILITY 2. MOORING NO. 3. TYPE/CLASS MOORING 4. LAT:

i' NAVACTDET HOLY LOC, K #2 Sixth Class LON:T O Y O H , U I I
ATE DIVERS WATER DEPTH ENGINEER INITIALS

J5. Inspection: 23JUN82 ,Aylsworth/Jello 62' M.M. Walter

O a., ... a a -

.6J.
4 - -W -

C=

-4 0 C 0 0 0
J 0- 01 w. "a

"o w- -

0' ,-4 -4

COO ,.. C, -

0 m 0 c-a
0.> C).4

0 -4 .C 4 "U Q.

0 U-6 - 4

'i

r-CD
E .00 4- 4jQ

Io 0
4 "4 "U V W I) (D

-4'C 4.J i .n- H CCi c
pq j L 4 r () w0 (n 0

= X

.I , - - •_ ,' - - , .,- - " - '', -" -- '"- . . . . . . .-- " - , +

*.z

EI-
-z aa a -- )

0 LU X

z2
0 w 0 C . C .

IS 0 0 0.0) 0 0 -

-4
I Cu 0 0 C 10C t

L- C- E

000

0~ W

to Cc

U 0-

.4.-4

100

00

'0 .1r.r4 z
2 A4

- B-2



SIXTH CLASS MOORING BUOY #2

20' 2 1/2" STUD LINK

ISWIVEL

40' 2 1/2" STUD LINK

62' WATER DEPTH SWIVEL

TO BOTTOM 3 1/4" STUD LINK

CHAIN BURIED IN MUD -
NO ANCHOR OR CLUMP FOUND

I

Figure 8. Sixth Class Mooring #2, Schematic
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MOORING INSPECTION REPORT

. FACILITY 2. MOORING NO" 3. TYPEICLASS MOORING 4. LAT:

• NAVACTDET HOLY LOCH, UK #3 Sixth Class LON:

DATE DIVERS WATER DEPTHI ENGINEER INITIALS

Inspection1 23JUN82 Aylsworth/Jello 54' M.M. Walter

ai W

- -O - - - - -- -

o10 0>,

Xc 0 ".

00

-V4

cn . > 1.

-. C"' .I 0

* U h
00

-40

S -AJ :> o 0 0

," . . 0 > Ci C

w~. 0 4 -4 r

09z I r=

"I I , II H-

m w w

0 4
* .~ * . 1.4 .C -I) .0 1..4

I C) 0 C) I -

",,I

I0

4 CC

0

.W ocu
4j

o U-

~0--.- - - --- ,- - - -

o 0

000

m 
c

B-4
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."

SIXTH CLASS MOORING BUOY #3

4--

2'/ NO SWIVEL

54' WATER DEPTH 3" STUD LINK

CHAIN BURIED IN MUD -NNO ANCHOR OR CLUMP FOUND
4"

Figure 9. Sixth Class Mooring #3, Schematic
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ANNEX C

71 NAVIGATION BUOY INSPECTION REPORTS
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*rr-VrrT - - r --- r-

MOORING INSPECTION REPORT

E FCITY2. MOORING NO.13. TYPEICLASS MOORING 4. LAY:
*GREEN LN

S''NAVACTDET HOLY LOCH, UK STARB6ARD Navigation Buoy LN
I

M)ATE .DIVERS IAER DEPTHI ENGINEER INITIALS
' .Inspection: 23JUN82 FO liver/Wagner 57' M.MWalter~

- -1- cc-~

4-4 V

cO 0
m.0 0 0 0

*0- 0 U P-
00 0 1

CC r4() .0 40O-' " ;, 0
cc~ 41 u. 244

*U 020

E- 4- 0 co
0 0 0 U-

r. S. 0n 0 . 0 r.
r4 002 4j 9-4 m C13

0 4

3 U)

4C

C 0.0

-E C
0( 00 0 40 2

(2) 00 0C

V- 4 c

z QC

a~ CL( o4

a)) r4
0 0 .

*CU* 0

' W 00 CU u

~N - ~C14 -4

o4 +

0 4.j

00

AjE-0 CU

UC C

I-3 cc 0
0 02 0 0 0

0m 02 r. 2
(2) C n W 9z 0.

C-



I BUOY: EXCELLENT CONDITION;
MINIMAL PITTING ON BOTTOM

BRIDLE:
2 1/4" SHACKLES 125

2" CHAIN125

43 2 1/4" SHACKLES 2 1/4" PEAR LINK

57' WATER DEPTH RISER: 1 7/8" CHAIN

p BOX SWIVEL

4-6' OF CHAIN WRAPPED

. . . . . . . . . . . . .. . .. .. ......... . . . . . . . M D B T O

I. Figure 10. Starboard (Green) Navigation Buoy, Schematic
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MOORING INSPECTION REPORT

FACILITY 2. MOORING NO. 3. TYPE/CLASS MOORING 4. LAT:

" NAVACTDET HOLY LOCH, UK RED, PORT Navigation Buoy

[DATE DIVERS WATER DEPTH ENGINEER INITIALS

* Inspection 23JUN82 Oliver/Wagner 49' M.M. Walter

0

0.
-,4I

20 0
U 0

0 U00 0 0 .o) 1- . >.

0 >1 01

c," : r_ ) (2. cu . , ..

--I ,.-U

0 H S 4 r=

0-~ 000 ou ca. .0 2

I) C4 a) CU

Z.t *.-U 0

LLI 0 -4 >

U -co - -- --

,.,:: 41 =

) 0

S 0-4

,1 w(n0.1u

Q) .. r-0-Hc

000 E-

,'Z

b- -I ,I-2 .,c4
I ,4,- -4

___, -- U)

C-4
L0 0Cc

2 ~ 1 2 25.4
LU --

I a "a, o 4-4

U) U) Uo M) I.2 U

".0

' o 2 u c
-. 4 +J c

P4 . 41 CU

xc 0

14

0 ~~ ~ CUco4 U -



BUOY: EXCELLENT CONDITION;
MINIMAL PITTING ON BOTTOM

BRIDLE: 12.5'
2 1/4" SHACKLES\
2" CHAIN

3 2 1/4" SHACKLES 2 1/4" PEAR LINK

RISER: 1 7/8" CHAIN
49' WATER DEPTH

" SWIVEL

4.-,

SI6' X 6' X 6' %c

CLUMP 2 1/4" SHACKLE

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

Figure 11. Port (Red) Navigation Buoy, Schematic
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MOORING INSPECTION REPORT

-- FCILIY 12. PMOORING NO 3. TYPE/CLASSMOORING 4. LAT:

NAVACTDET HOLY LOCH, UK I AJuI.T0 Uo'i.l ON:

DATE DIVERS WATER DEPTH ENGINEER viriTIALS

5. INSPECTION W
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ANNEX D

7 COSTS OF REPLACEMENT PARTS

D-
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Costs of Replacement Parts

IAs 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 Unit Cost Total Cost
v.;

Chain (90' shot) 2 1/2 44 $6,003 $264,132

Link, Detachable 2 1/2 49* 392 19,208

Total $283,340

*Includes five spares

I.D.

D-2



ANNEX E

CHRONOLOGY OF EVENTS
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Chronology of Significant Events

' 20 NOV 81 CINCUSNAVEUR requests assignment of UCT-1 for underwater inspection of Holy
Loch moorings

26 MAR 82 COMCBLANT states CHESNAVFACENGCOM to provide funding and technical'- support for inspection

13 MAY 82 CINCUSNAVEUR expands inspection to include all 22 legs of AFDB-7 mooring

17 JUN 82 Divers and Engineer arrive on site

18 JUN 82 Set up transits; caliper measurements Section II all legs; contact with station personnel

19 JUN 82 Transit measurements; catenary data and bearing legs 12 - 22

21 JUN 82 Transit measurements; catenary data and bearing legs 1 - 11

22 JUN 82 Transit measurements; Go/No-Go and voltmeter readings on Section III all legs

23 JUN 82 Inspection of Navigation Buoys and Sixth Class moorings

24 JUN 82 Partial lift of legs #15 and #19; Go/No-Go on Section I of all legs

25 JUN 82 Debrief CO and XO of AFDB-7, and CO and PWO NAVACTDET Holy Loch

28 JUN 82 Debrief Commodore SUBRON 14 and M.O.D Representatives

8 JUL 82 Debrief NAVFACENGCOM Code PC-2

19JUL82 Debrief LANTNAVFACENGCOM Code 10

V

I
-i

L\[ " -2



ANNEX F

REFERENCES

Ref. A - CINCUSNAVEUR LONDON UK 201642Z NOV 81

* Ref. B - CINCUSNAVEUR LONDON UK 130752Z MAY 82

Ref. C - COMCBLANT NORFOLK VA 261 833Z MAR 82

. Ref. 0 - CH ESNAV FACE NGCOM WASHINGTON DC 151407Z JUN 82

* Ref. E - CH ESNAV FACE NGCOM WASHINGTON DC 021944Z JUN 82

* . - - Ref. F - CHESNAVFACENGCOM WASHINGTON DC 291403Z JUL 82

F-i
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L J J U.)iJJ U ,u Jj!I 1UJ, ILJjO IJJ 1Ij' lutIutI

u U 1%L A S IF ILD It.

S*P 2(,26LI27 j

F14 CJ?4CUS'NAVEUq LQJDIN.-U,,

TO CI'*4CLANTFLT NORFOLK VA

T;J4FL C vIAVFACE.GCO% ALEXAMJDRIA VA LA-vTAVFACEI'JGCUl4 4:)RFOLK VA
COvFAlQ'AED NAPLES IT CHES-vAVFACEJGCU'0 AMuS-lI'GTO'll DC

*ACL,!iCPLANJT 1RFILK VA C0144AV4CT LCl'IfliJ%. UA
Cu'msot3RO F03'HTEEN~ L~ t T!4%VFACF Nr,Cfj9Uj '4APLES IT

*:lstP~ LA "A)lULE144 Il ".AVACT0Er hOrLY LuCm- JK
OC~T OiNE

13 T

SU J: I:) E R 'ATER C3'NSrRUCTr3TE-- CUTC) FYP2 t' Ok'<LO)Ai) '0LAJ~lING
FOR I-uSPECTI1.4 OF FLEET "03RINGS IN' EURuPEkN AREA

it CVIC:;5 4VEURI Lnj N U.% 231723Z FEks Al

V 1. iE F )i1C'SSFED CI 1CLISJAVEUR~ FLEET I4lUIt )GVSPECTIU'J
'EUTRE-,F~TS !'J L4 v4DLEVA IT, )H1LY LOJCH UK, CARTCE~lA S?, AND

) TA 30, VID RE.!IESl ED uCT XJE I*JVlL\/Ev0E?4 TO RE,'CE COSTS 6,14
AXV'117E I'JS;lCTT~ll iFFDOTS. :?StlliSE. in LA '-*rALEI !A

A.)TS 14--PRECIATEO. C!iTAIS4 iFjIlPEV~EkTS '.P E'~ FOR
cUr, :1.f 3Y Ll,'T i.~v ACE"J.CY' FOR~ ACC J LISH -E>;T cI SP1(,t -4 tJ'4VY
JI. FYe,>, u'! L ljT.*.AVFACE.lGj;C AILL 3SEle ru~R'44FR FUN')IiiG3 FOR
4CCo*AlI4 E'JT OF PA)TA kElYIE'.4E'4TS -lY CO"JT.ACT.
%~CCrUQDI'4rLYl J!AVACTD)ET dt)LY LUCMi .PFMI* rNPECTT3"S IDC-1TtFI. o
Ti, PEF A-:'lE.AI'I *TmE )fLY"UI7T-,,IRK(L-)Ai) fl 3TkE:'E,T3 14
liVEftR A:F FUR FY22.Ap

2. LA'lr l.VACE,-' H ~AS ADVISED, RESOUPCES '-ILL ;s F 1 L C-L LE
FiDi.LY LICH T'%SrECTI0oi5, ANt) L±ANT. j~vFACCi;GC3 : *, :~I:

:4ITn CH.q4AVFACE'~JG . 40' JCT 1.%E 'RGARt)I.,G !;ET: I.':
UjrtSTTC!; n:jE TOI LT',lITE1 -.FATH1ER .TYq)Livo OKEFErfI~~crr 3E
SCH( LE F:;t 4~I~X TN4kEE FE PE-710U :,AY - jIJL EP'. r ECISje'Ojj
JCT r)\:E 4SGEJTiS !)ESI:?ED SJCNEST I'N OPOE4 T~% --'T;4 T 5TR Y

*rF UFFRE>vE OK( CAN RE 3?NF folD IF I'!)"ECTIU'4 A.PP RV FOR
ACCXJMPLlS5V4EIT BY UI.S. ;, AVY FOqCES, AsJD THUS LIA1I1 -*:.;nL ?LfNN'ED

7ILv'i:CHES'JtvFACE'JGC4 e.13-.TjCTO3% DC(R) . . . NF

PTD: 0OO-O1O/CDPIES 3008

405q34I JF 2 *,,1 0293 324/1. :'J2Z 201642z %0'V Id C:~xj~r~u3(,3CT~lCUSfl..lyEjRLOU K
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u U C L It bSSIF I E D

I :~1C I 1 13'1 TO CHN! ~t./ '4t1..' 1 'flTtI.7 T/Y.';U"Li IF LICT )*jE
i(.~~AR E NUT l i':loF.CY1ClrS AC"lJLnfl AVE TO BE

;:CI'I~~(4T I1'CPEASE) CDST) lN TAYS-.T TO v0U( U'(,

3. %JEST AP'k-)VAL Fl~ UC1.04E 1ASSIG!JI4ET FJR HULt LOCHI M30P1ING

INSPECTION4.

HT

4054342 OF 2 .11 0293 3 2 Q/16 ~2 Z 20l164J2Z r4nV -,I
h ClV,:PxqYlQ3D3 CIlCUS;NAVEJR L)'!DO7 UK
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FM CIrJCUSNAVEUP LONDON UK~

ITi cnMCBLAt4T IIOKFUL,( VA

It,'F0 LANT14AVFACEt:GCOMt NURFOLK VA CHEStjAVFACENGCOF WASmIt GTON DC
\NAVDET HOLY LOCh UK UCT ON~E

SU8J: !FLEEt ,hbhft-!G MAINtTErNAfeCE AND up,&ERtWATER C ONSTRUCTiO0;j
T r-:.l (OCT) .EOkKLOAc' PLA,\UfItNt

A. FOl'Eru!" e.R. P. TAkiP, LAmTi-,AVFACEN!GCGX-,CDP H.S. LEM-Qi4,
-~C1,NCUSNAVELIR, CUDE N45'~2, 10 MAY AE

13B. CINCUSJAVEIJH LONnUtJ UK 26~1722Z FEii 62 (riOTAL)
C. CU"Cl3LAvT. '3UPFOLK VA 261822Z MAR b2 (I.OTAL)

1. IN REF A, LA%,T ';VFACEWfzCO!.' PROVIDED TECHNICAL RECOYMZMI~ATLON To
.~QIFY SCUPE UF UCT o~dUrLUAD AT HOLY LOCH, .HICH i,-OS SUBMiTTED IN
REF P Mt-n scHLOULE) FOR :AA/Jur'E 82 IN4 REF C, TO- l;SPECT ALL 2

*MOORING LEGS Frr AFOR 7 (FLUATI.C DRY OUCK). TnIS SCOPE
xF~ASE .,;AS R~uUE-STE IN OREQTo CHECK ANU ASSURHE THAT C~r,,DITIO.N

0t% LENGThI UF CATENARY COF TriE YOOHINI, LEGS ARE SATISFACTOIRY.
IT :.-;* EST!',.AlElU TH$AT T.-.1 ADDITTOP-'fL '-u7'fK SCOPE v~iLL REI-rEL'CTC:-

ISC-EULNGFO 7 -IEE TO FOUJR 9,.EEKS, VICE TWO ,iEtKS
ClIGINALLY PLA~Ilt.

2. REOUEST THAT THIS REVISED KOPKLOAD 3E INCLUDED IN THE! rTSKIIJG OF UCT U,'.E, ANfl THAT THE ULIRATION OF UCT ONE
VISIT TO HOLY LUCH BF. EXTErluED, ACCORUii~GLY, AS REQUIR~ED,

3/L',,V-cHS 'tv FACE 'IGCUfM .-'-ASHIlfGTON DCC8) ...INtFO

RTD: 000-000/COPIES: 0006
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u U t, C L A S 3* F I F 0 I

R GU1 iIU I to1 E

R 2618337 MAR4 12

FJ CnNICiLANT 1411hFULK VA

TO CIfiCUSNAVEUP LEOlDflt, uK

INFO CIt4CLANUTLT NnFElIW. VA LANT14AVFACEN;GCOIJ. 0'IIJPVOLK VA
NAVACIDET HULY LOCH IIK COMANAVFACE 6 GcIM ALEXANDRIA VA

- CBESV'AVFACE~iGCnfe. lvSmIIGTUm DC NjAVSUPPO LA MLUDALENA IT
%IJCT Ct4E-

UNCLAS . //N %.a/./ ** .*

SUjBJ: FLEET MOIORING MAAINTENAiNCE ANWJ UP;DERWATER CONSTRUCTIOP4 TEA'M
(UCT) 1,.uPKLUAD PLAiWINGa

AC-I'NC I 5 A VEI LflNr'Otu UK ?17a?Z FEu f 82
B. '~o~ FUNCO nTFg LCflH -,AGER (UCT UNE) AtjD LCDR bEkRY (MSO

LA MADDALVIA) 01- 25 MAP A2

1. IJC 0,c .F TS PPESL-ITLY SCHFElJILF:D TO PE.PFnkF0v FLLT OiI NSC-
IUJ AT ;44A.,r)T 14ULI LOLR IK IN "AY/.YuN 195t2 TI:. EFC;AJE AS PE'QUESTEDPER Pt F A . FWtj tM.n T.ChNI~CAL.__kI%CgTTIl To dE PRDVT&Et. 6Y.

S CHEJNVFACEi.;C~et (Fpfl-t) UCEAN EU'.GTI.E-ER.ltG ANHD CiSTfUCTILNI Z,-Flgr
OFF ICE,.

2. COG!!FlrVA t!G kEF 5, THE PIEH r-,FlrjtIj OF PPOJECT C7-;81 (Cri' .ST' u.CT
l'AR1P1A PTE.D) AT 1"AVStLbPPU LA -ADO.ALEi'dA, ITALY, ALSU PFEdI1ESFED my
PEF A CAN RE rFtTATIVELY SC.HEI'LFU FOR UCT ONE ACCC(r6HiF 4~ET TN
FY 133' PEP),uIjr, CO"PLETED fLlrAtt, ANUj FUtN0ING AVAILAVILITY. PEGRETI EARLIER STAkT N4UT PkACTIrAL DUF TO OTHEiR COI.IMITMFNiTS. k~l ADVISF
ACCEOT.r.AILI.rY.OF THIS TIVUNG,*.~
BT

DLVRC11~VFC~.GCU . A3'H11.GTO [)C (a) .INFO
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F :AV-CTL-ET r,~1Ly L0Cr L" -

1%.F0 ~~O 1 F'~F USS LOS ALA -'S
SCrlES.?AVFtCE..rClI: A4S'il\GTu.' !)C

,R 151-',7- JU p2..'

F:- C ihE F V~C E"C G t C TCj-V. b.'c

T~ ~ ALEXYfiuR14 V -: UCr O';E

If.F0 L .-T!.t4 vACE'GC!O' %,:RFO~LK VA CIr-.CUS-.AVEUjR LONLO, UK
C~'?L~. *~F(V4 %,AV4'CTDET r-OLY -LOCri UK

SSL~aJ: qLLY LO'CH FLEET l-J0I;,G 1\SECTIC~lJ

9. MLCVLL -T W,;F1L4 VA 2')l '33Z .'AR 62
C. C1.gcus Eu'7 12.( LA( 1.075ZZ -AY 52 'kOTAL

1. 1%EF 4 1!'E:.TIFrrl --ErI;EsE.TS TO12 LSPECT C~plfIN FLEET !,3 RI?,G S
A AT k9)LY LCii SC2T LA.'-:!. --Eg E qL!IjFEE CrtES',AvF-'CEi GCr- To P.-OVIL)E
FtL'!OT. Al. TECWi'JICM. t.S5ISri.1 ,CE Tri UCT Ql.,F FOR TmE .I..-SPECTIO,.

c'.V~>CE.GL(h~FtJ.r1'!.G TO' 8E ?P'1VOE0 U'.0ER ;AAVFAC S~j:CRED FLEET
XU1F 1 41:-iTEl:A.,:CE C fI*:-i PP.OG!7A!-. REFS C Ai1iO 1. ExTE NO L-fl

I,,S.-ECT1' TI? I..CL'2E 'LL U2 *CDO7N3 LEGS OF IFD 7. riEF E F~l:Tl -R
;;L:JE3TL. CHESiJmVFACc;-GCMl TO TAKE F~ £&CI11%.0 Tr'E F&.lc.I;,G OF -,,.E

* EXPAP-DFi iSPECTIuN, FEFFj;T.

*2. AS PE'uESTLO 4!:L) 14v. -%EQU!REI.E-iTS PRJV.IOED A-Y VCT 0'.E A!4U CRITEZIA

FOP USE (IF rm. FUW.'PIG Pc'~o~jD.C BY COOA':/%VFACE,,GC0M' C~lLWE 10. THE
FCLLV'.,I>'G PLAN QJF aCTIQ.. H-AS dEE7.4 DEVELOPED, FUR lk..PECTI*-G THE

A.G 0!)l: AS~ 7:EP PR!)VI1'ED TO UCT 0'%E FRO:m THE i.AVFAC

R TO 000-00 0/CUP IES: 00)3

I OFU 2 ~1 0321 167/22:3oZ. 15 1 U o7 Z J Jl -2
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C. C --5 C-~..A4CE' ,u< E .(ILL '%CCLJ!'P'JY IICT f~i.E TJ HOLY

(1) A~LL 2? LEGS o; THE AFri1=-7 U:ZYriC-.C 1.1F0UPNG
(2) -il 2 !u ;40. :S altr CLLS;S *13'VGS
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M.jD LXJE lj t..#Y 4~1 TE.>-T 70V LA.% ",.T -"'ij/uj A-'ChlCrS * ILL DI 'TRUtj
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Pk.WJECT.
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j ROUTINE

R 0219447 JUN~ 82

FM ChLSl,,AVFACEN6LC~l, ,;ShlMjvG Urj, UC

TU CCIMCLLANT NOKFULK VA

INFU UCI U\E

UNCLAS //14073U0//

SUBJ: NAVCuIPT FLPM 22i1, NON27-2-lR(22

1, IAW MIG !3TV.N, Afj&Y KUfkrZ (CHE.SAV) A14U LCOR bRANUE,('URG LULT-1)
OF ?-b MAY 1982, '.AVCUM.PT e27S, v.JJKK Rtr~utr oukcf.,t.4Ite6211/7.i2
"%R~O 165 IS riEKCbY ISSuEis pl TmE A,, e Z3U,.UOO 'Uk 11~. Lr.EI 1.1U1',IG
INSPELTIOil bF THiE AF~Ob-7, T40U 61H1 CLAOS MIJhkIHGS, A&ODT.-. "AVIGAT±C'i
nUU13 IN HIOLY LoC11. *CLOUJTIJL DATA IS AA
0647e/0Uub2~-.R-eb FUNUS E.APiRt 30 SLP Pd. -.- A~ir
AUtt;UHILELI iS 1.0,0U0.

2. IMMLDI)ArE Ot-LIGATION AUIHLJRIZI-D. cuNFIKP1rN6 U(IUU:.4 FLJLLU'.S.
RLQLEST :!SG ACCLPTAi.-CL,

3. IPuC CriE,,)DV IS ft.M. 14ALIhR FPU-lF'i.PL(), AUt(JLt4 28c-3861.

VL R C *:A F C ,JC V oc - - . . -R

R ID* 1U - U / j~t,4 v
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,o' CH-SVNACGCO ASHINGTON DC

"TO CINCUSNAVEUR LONDON UK

INFO LANTNAVFACENGCOM NORFOLK VA

SCO0NAVFACENGCOr ALEXANIFI-A VA

NAVACTDET HOLY LOCH UK

UCT ONE

C.VEN &RL,\AE PORT HUENEMIE CA

USS HUNLEY

.' UNCLAS //N!1000//

SUBJ: HOLY LOCH FLEET MlOORING INSPECTION

A. COICBLANT NORFOLK VA 261833. MAR 62

B. CHESNAVFACENGCOM [ASHINGTON DC 1514072 JUN 8-2

C. rTG ETWN LANTNAVFACENGCOTi AND CHESNAVFACENGCOfl 19 JUL 52

1. IAW REF {Al, CHESNAVFACENGCOM PROVIDED FUNDING AND TECHNICAL

ASSISTANCE TO UCT ONE FOR THE UNDERWATER INSPECTION OF SELECTED

. fMOORINGS AT HOLY LOCH, SCOTLAND. REF {B} PROVIDED A PLAN OF ACTION

* FOR INSPECTING THESE MOORINGS. THIS IS A PRELIMINIARY REPORT OF THE

INSPECTION FINDINGS.

" 2. THE INSPECTION WAS CONDUCTED DURING 17-25 JUN 62. SIGNIFICANT

M f. WALTER FPO-lFP{PDCl ICOPY TO: FPO-lFP{PDC) .. OlP
433-3661 29 JUL 62 ... FPO-FP.. ...

' ' '0161 ... DAILY

. ___ UNCLASSIFIED

DD -- 17312 (OCR A-C I- : - . . , , . J% .92:
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INSPECTION REPORT(I) NAVAL 
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FACILITIES ENGINEERING COMMAND WASHINGTON DC CHESAPEAKE
DIV 15 OCT 82 CHES/NAVFAC-FPO-1-82(22)

IUNCLASSIFIED F/G 13/19 NL



u1 111o 1 2

ilium1111 
1.8 

L

Jl1.25 1.6___

MICPOC"nY ::O TEST CHART
NATIONAL BUREAU OF STANDARS- 963- A



.JN.INrS (ON'OERNING EACH MOORING ARE AS FOLLOW~S:J

"A. STBDoNAV BUOY ANL PORT NAY BUOY: BUOYS, RISER CHAIN AND

ANCHOR CLUMPS APPEAR TO BE IN GOOD CONDITION.

S. TWO 6THn CLASS MOORINGS: BUOYS AND RI--SE-R CHuAIN, APPEAR TO BE

IN GOOD CONDITION; ANCHORS BURIED IN MUD.

C. AFDB-7: ALL 22 LEGS INSPECTED.

{1M ON LEG NO. 22, LESS THAN 80 PER CENT ORIGINAL WIRE

DIAMETER REMAINING.

{(2) NO BROKEN CHAIN LINKS OBSERVED.

{13) ALL ANCHORS APPEAR TO BE BURIED IN MUD.

-[4 1 LEGS NOS. 3, 5, AND 19 OBSERVED WITH SLACK CHAIN ON

BOTTOM.

{5} SIXTY FOUR PER CENT OF LEGS HAVE READINGS OF 80-90 PER

CENT ORIGINAL WIRE DIAMETER REMAINING.

{61 THIRTY SIX PER CENT OF LEGS APPEAR TO HAVE LITTLE OR NO

CATENARY.

~ 3. AS DISCUSSED DURING REF {C0, CEL IS PROVIDING INPUT TO LANTNAV-

'~FACENGCOM CONCERNING CATENARY ADJUSTMENTS. THIS REPORT SHOULD BE

2COMPLETED IN APPROXIMATELY SIX WEEKS. ALSO DISCUSSED DURING REF M,)

cI CHESDIV RECOMMENDS THE FOLLOWING ACTIONS:

*Z:s DAIL" "hi. 1511~s.~ -

UNCLASSIFIED
DO * 17312 (OCR; *~ SOiL(th ~J~9'
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I -b 7 7 1 -,.. .... . .. ..

A. 4 ,A TERr ACTIOr BEFORE THE L1INTEF SEASON:

{1}TOREPLACEMENT OF WORN PORTION OF LEG NO. 22.

{2) ADJUSTMENT OF MOORING LEGS TO TIGHTEN CATENARIES WITH

r=Pu7 FROM CEL.

E. AS LONG TERM ACTION, OVERHAUL COMPLETE MOORING INCLUDING:

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

9E PER CENT ORIGINAL WIRE DIAMETER REMAINING.

{2} INSTALLATION OF EACH LEG TO RESTORE ITS PROPER CATENARY-

4. AN INSPECTION REPORT WILL BE FORWARDED TO INTERESTED COMMANDS

S IN APPROXIMATELY SIX WEEKS.

r
-0

ILb

u

g K

..ON

"Li °-c .v

*I '.-: . g "1La C, CLA.."1&' lib I.CS I i'M' c: [

_ _ _ _ _ __I UNCLASSIFIED I
0 D Z•.. " %7512 OCR; vol.ows ,,. , ., As W. o, •& lob;,
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ANNEX G

Fs PHOTOGRAPHS
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View of AFDB-7 and U.S.S. HUNLEY, looking north from White Farlane Point.

On-deck arrangement of anchor leg, showing pad-eye, anchor joining link (red), and stud-link chain.
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Using inclinometer to measure angle of anchor leg.

Double-link wire diameter meawurement, using pre-cut "Go/No-Go" gauge.
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Chain in Section I I of Leg 21; although this chain is rusty and flaking, the double-link measurement

I N

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.
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