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BLOCK 19 (Con't)

Of the three moorings inspected, the Mediterranean Mooring. ARDM-2. and the
Auxiliary Mooring's Buoy was found to be in poor condition. Only 8 of the 13
legs of the ARDM-2 were inspected. A summary of these results is contained in
Annex A.

The Auxiliary Mooring's Buoy should be removed from the water before it
. sinks. Due to measurements slightly greater than 80 percent of original wire
, diameter, it is recommended that legs C. J. and K be changed out during the

next scheduled maintenance period.

Detailed information and specific comments concerning each of these moorings

are included within this report.
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* ABSTRACT

This report contains the results of the inspection of three fleet moorings

located within the Naval Weapons Station, Charleston, South Carolina. A

CHESDIVNAVFACENGCOM-assigned Engineer-in-Charge and divers from Underwater

Construction Team One conducted the inspection from 1 to 5 April 1985.

Of the three moorings inspected, the Mediterranean Mooring, AROM-2, and the

Ajxiliary Mooring's chain were found to be in satisfactory condition, while

the Auxiliary Mooring's Buoy was found to be in poor condition. Only 8 of the

13 legs of the AROM-2 were inspected. A summary of these results is contained

in Annex A.

The Auxiliary Mooring's Buoy should be removed from the water before it

sinks. Due to measurements slightly greater than 801ereent f original wire

diameter, it is recommended that legs C, J, and K be changed out during the

next scheduled maintenance period. ?'7 - >2.' . --

Detailed information and specific comments concerning each of these moorings

are included within this report.
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WPNSTA CHARLESTON FLEET MOORING INSPECTION

1.0 INTRODUCTION

1.1 Background. Under the COMNAVFACENGCOM Fleet Mooring Maintenance (Ff44)

Program, CHESNAVFACENGCOM has been assigned the responsibility to plan and

4 'conduct periodic diver inspections of all fleet moorings worldwide. In

carrying out this responsibility, CHESNAVFACENGCOM designated an

Engineer-in-Charge (EIC) to provide inspection planning and onsite technical

direction for the underwater inspection of fleet moorings located at the Naval

Weapons Station (WPNSTA) Charleston, South Carolina. The actual underwater

~. .~portion of the inspection was performed by divers of Underwater Construction

Team One (UCT ONE). The inspection was conducted from 1 to 5 April 1985.

1.2 General Mooring History. A total of three fleet moorings are

: currently operated and maintained by WPNSTA Charleston: a Mediterranean

L Emooring, an auxiliary mooring, and an ARDM mooring. Each of these moorings is

installed in the Cooper River within half a mile of Pier C at the Weapons

Station. Figure 1 shows the general geographic position of the project site,

and Figure 2 shows the locations of the moorings. A brief description of each

7 of these moorings follows:

1.2.1 Mediterranean Mooring. The Mediterranean mooring consists of two

stakepiles which are positioned to the port and starboard of the tender's

bow. Three and one-half inch cast chain connects the 300 KIP stakepiles to

LI
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moor the bow of a tender, and the stern of the tender is moored to the pier.

(Note: The marker buoys shown in Figure 2 and 3 are used as navigation

aids when the Tender is in its mooring and as retriever buoys when the

tender is out of its mooring. When the tender is out of its mooring, red

and green navigation buoys are also attached to the marker buoys for

additional aid in navigation from Pier C.)

1.2.2 Auxiliary Mooring. The auxiliary mooring is a riser-type mooring

located directly off the bow of the tender and between the two stakepiles of

the Mediterranean mooring. It is used by the tender to facilitate mooring to

the Mediterranean mooring.

i
. 1.2.3 AROM Mooring. The Auxiliary Recovery Orydock Medium (AROM) mooring

q is used to anchor a floating drydock. There are 13 legs in this mooring, each

attached to a 25,000-pound anchor. An impressed current cathodic protection

system has been installed on the ARDM. Figure 3 is a schematic diagram of the

designed AROM mooring.

44
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2.0 INSPECTION PROCEDURES

::2.1 Inspection Objectives. The purpose of the mooring inspection was to

determine the general condition of the buoys and chain assemblies and, when

possible, to verify or update existing as-built and maintenance records.

Divers inspected only a portion of the submerged buoy hull and chain

assemblies in order to compile a general description of the mooring's

condition. The existence of fairly consistent measurements during this

inspection provides a good indication of the mooring's overall condition. It

should be kept in mind that periodic underwater inspections are intended as an

expedient and relatively inexpensive supplement to accurate maintenance

records.

2.1.1 Chain Wire Diameter M~easurements. Chain wire diameter measurements

are used to evaluate the condition of a mooring. A selective sampling of the

wire diameter of chain links and connecting hardware was taken in order to

determine the amount of deterioration due to corrosion and wear. At each

sampling area, the chain was cleaned to bare metal. Single-link measurements

were tak3n where the chai2 was slack to detect corrosion loss. Double-link

measurements were taken where two links connected under tension to detect the

combined effects of corrosion and wear. Chain links and other components

~4. which measured 90 percent or greater of original wire diameter are considered

to be in "goodN condition; measurement between 80 and 90 percent of original

diameter is considered Ofair" condition and is cause for the mooring to be

downgraded in classification; any measurement less than 80 percent is

considered "poor" and is cause for the mooring to be declared unsatisfactory

for fleet use.
6



2.1 .2 Inspection Limits. Standard underwater inspection procedures do not

call for the inspection of any part of the mooring which has been buried or

which is below a water depth of 130 feet if scuba gear is used. Anchor chain

-' and riser subassemblies were observed only to the point at which they became

buried; no attempt was made to locate and inspect anchors or other mooring

materials which were not readily visible.

2.2 Buoy. The buoy was inspected as follows:

2.2.1 Buoy Topside. Each buoy was inspected to determine its general

condition. The buoy markings were checked for conformance to those noted in

applicable charts. Physical damage such as holes, dents, or listing, was

*described. Hatches, openings, and penetrations were examined and worn

material and rust were reported. The buoy fenders and chafing strips were

checked for integrity and secure connection to the buoy. Buoy top jewelry was

measured with calipers to find the overall outside dimensions and areas of

K most severe reduction in wire size.

2.2.2 Buoy Lower Portion. Divers inspected the buoy below the waterline

and recorded the thickness of marine growth and the condition of the buoy

bottom.

2.3 Riser Subassembly. To determine chain wear, each riser chain was

inspected by taking three consecutive double-link measurements, using pre-cut

1 gauges and/or calipers, at both ends and at the center of the riser. To

1
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determine original chain size, divers took single-link measurements of the

wire diameter and measured the link length. (Link length should be six times

the wire diameter.)

2.4 Anchor Chain Subassemblies. Using pre-cut gauges and calipers, UCT

ONE divers took sample measurements of the anchor chain subassemblies.

18



3.0 INSPECTION SUMMARY

An indepth discussion of the inspection results is presented in Annex

-. 4. A. Annex B contains photographs, and Annex C contains a copy of the inspection

survey data. An evaluation of the data gathered during the inspection

indicates the following:

* ,.~Mediterranean Mooring:

o Visible sections of the bow and stern legs are in good condition

o The two bow legs are heavily pitted and rusted near the waterline,

and each is covered with a relatively thick marine growth.

Auxiliary Mooring:

o This mooring's buoy is in poor condition.

-*~o The buoy has a 540 list that could be caused by loss of water tight

integrity. It is badly pitted and rusted.

o The riser chain and ground legs are in good condition.

o Voltmeter readings showed that the cathodic protection system is

working properly.

ARDM Mooring:

o Only 8 legs out of 13 were inspected due to repairs taking place on

the AROM.

o Seven of the ARDM legs measure greater than 90 percent of original

wire diameter. Leg C, however, was measured to be barely greater

than 80 percent where it is attached to the hull of the AROM. The

remainder of the leg was measured to be greater than 90 percent of

its original wire diameter.

L9



o Of the eight inspected legs, only legs A, B, G, and M have

catenaries. The remaining legs (C, 0, F, and L) are slack and drop

vertically into the bottom.

o Ground legs J and K were not inspected this time because of barge

positions. Both legs at last inspection had between 80 and 90

percent measurements of their initial wire diameters.

a1



4.0 MOORING INSPECTION COMMENTS AND RECOMMENDATIONS

Mediterranean Mooring:

~ o The bow legs, stern legs, and marker buoys are in satisfactory

condition for continued use.

o The stern legs should be placed on the pier when not in use.

Auxiliary Mooring:

o The buoy should be removed from the water before it sinks. The

cause of its list should be determined and the buoy overhauled or

replaced. The remainder of the mooring is in good condition.

ARDM Mooring:

*o The mooring is in satisfactory condition for continued fleet use.

o The top two links in ground leg C should be removed during the next

maintenance period.

*o in repositioning the AROM after dredging, the chain catenaries

should be checked to insure proper ARDM mooring position.

o During this inspection, Leg C was found to have measurements near

80 percent. During the last inspection, Legs J and K (which were

not inspected this time) were found to have measurements between 80

and 90 percent. Therefore, it is recommended that all three of

these legs be changed out during the next scheduled maintenance

* S..period.
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SUMMARY OF INSPECTION

MEDITERRANEAN MOORING

Bow Anchor Chain Subassemblies. Both bow legs consist of 3 1/2-inch cast

chain, all of which measured greater than 90 percent of original wire

diameter. The port leg bears approximately 1080 magnetic from the bow of the

tender and the starboard leg bears approximately 2000 magnetic (see Figure

A-I).

The divers reached the cast iron sinkers of the port leg and found the

chain on the bottom not under tension. The stakepiles of each leg were

buried. Inclinometer readings were recorded on each leg as shown below:

5 Starboard Leg Port Leg

Angle at surface 800 660

Angle at bottom 700 710

Chain length 95' 110'

i .. Stern Legs. The stern legs consist of 3 1/2-inch cast and Dilok chain and are

connected to the southeast end of Pier C. Chain measurements were greater

than 90 percent of original wire diameter but showed some surface rust. A

,- schematic diagram of the moorings stern leg assemblies is contained in Figure

A-2.

I :1:A-2

CHESNAVFACENGCOM REPORT FPO-1-a5(13), "WS CHARLESTON MOORING UNDERWATER INSPECTION REPORT", ZUNE 1985
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Marker Buoys.

Currently, large rubber fenders (normally used for protection of yard

craft) are being used in place of buoys. One is located about halfway between

,.':. each stakepile and the tender. (See Figure 2.) They are used as retriever

_ buoys and navigation aids during tender mooring operations. Each marker buoy

is attached by 3/8-inch steel wire rope to a shackle which is connected to the

mooring chain (see Figure A-3). The fenders are in place and in good

condition with moderate to light marine growth.

Comments and Recommendations.

o The visible portions of the bow legs and the stern legs are in good

condition.

o The retriever buoys are in good condition.

When the tender is away from the mooring, the stern legs are

dropped in the water. To reduce corrosion, it is recommended that

the stern legs be placed on the pier when not in use.

.4

,.:,.

A-5
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V "SUMMARY OF INSPECTION

AUXILIARY MOORING

This Mark II Peg Top Buoy with hawse pipe measures 12 feet In diameter by

9 1/2 feet high. The buoy has a 540 list which could be caused by failure of

its watertight integrity. It has two wooden fenders which are covered with

thin steel strips and a 1/4-inch thick steel plate covering the topside. The

wooden fenders are splintering and the upper and lower steel plates are badly

rusted, loose, and layers of rust are flaking off at the waterline. In

addition, the buoy has 1/8-inch deep pitting in its bottom, and the top has a

heavy coating of guano. In general, this buoy is in very poor condition and

". should be removed from the water before it sinks.

5 Riser.

The 2-inch riser chain is in good condition with all measurements greater

than 90 percent. The chain is heavily coated with marine growth with pitting

3 and rust towards the surface. An in-line anode was located at 25 feet. The

ground ring was located at 30 feet and is in good condition.

Ground Legs.

About 10 feet below the ground ring (at a depth of 40 feet) the three

ground legs drop vertically into the bottom. Each of the ground legs is

comprised of 2 3/4-inch forged chain, and measurements of these legs were all

S-.above 90 percent of their original wire size. Just below the ground ring, one

L. A-9
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of these legs has a zinc anode at the mud line and is partially covered.

SoeFigure A-4 is a schematic drawing of the Auxiliary Mooring.

Commnents and Recommendations.

o The buoy should be removed and the cause of its list determined and
qF Irepaired.

o All voltmeter readings are within accepted values.

V.A

', C.-

A-1
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MARK I I PEG TOP BUOY PITS ON

WATER LINE
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Figure A-4 Auxiliary Mooring
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,

SUMMARY OF INSPECTION

ARDM-2-MOORING

ARDM Legs.

Leg A. This leg is a 2 3/16-inch cast chain manufactured by NACO and is

in good condition. The portion of the chain near the water line is heavily

pitted (1/4-inch deep), has minimal rust, and the chain near the bottom has no

pitting and is covered with barnacle-type marine growth. Double-link

measurements indicated that all of the chain is greater than 90 percent of its

original wire diameter.

LeT B. This leg is 2 3/16-inch cast chain manufactured by NACO and is in

good condition. Heavy pitting can be seen. There are thick barnacles near

the waterline and on submerged portions of the chain. All double link

measurements were greater than 90 percent of Its original wire diameter. A

detachable link was noted at a depth of 12 feet.

Leg C. This leg is 2 3/4-inch cast chain and is in good condition. The

, chain drops vertically to the bottom. All double link measurements were

greater than 90 percent except for the first two links connected to the AROM.

These links are very near 80 percent. Marine growth is heavy at the surface

and light towards the bottom. The chain is heavily pitted with the upper end

- showing the most severe pitting. Pits as large as 1/4-inch in diameter by

1/4-inch deep were found.

' 0e__. This leg is 2 3/4-inch flash-butt-welded chain and is in good

condition. The chain drops vertically to the bottom and has no catenary.

Heavy pitting was observed. Marine growth is heavy at the surface and light

A-13
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a.

towards the bottom. All single link measurements were greater than 90 percent

of their original wire diameter.

Leg F. This leg is 2 3/4-inch Dilok chain and is in good condition. The

'' chain drops vertically to the bottom. All single link measurements were

q greater than 90 percent of its original wire diameter. The chain is heavily

pitted with some pits as large as 1/8-inch wide by 1/8-inch deep. Marine

, 4~.growth was very heavy. A wire rope was found woven through the chain at the

mud line.

, 9LeQ G. This leg is 2 3/4-inch Dilok chain, and all double link and single

link measurements were greater than 90 percent of its original wire diameter.

The leg was not under tension, and was visible on the bottom for quite a

distance. Detachable links were found at 15-, 20- and 35-foot depths.

Le L. This leg is 2 3/4-inch cast chain and is in good condition. There

is little pitting and no noticeable rust. Heavy marine growth covers most of

the chain near the surface. Moss growth can be found above 20 feet and light
. %

barnacle growth below 20 feet. Double link measurements were greater than 90

percent. The chain drops vertically into the bottom. A single detachable

.1 link was found at a depth of 22 feet.

V , Leg M. The upper 35 feet of this leg is 2 3/16-inch Dilok chain which is

connected by a detachable link to 2 3/16-inch cast chain. The upper section

of the chain is badly pitted (1/8-inch deep) and rusted, and the coating is

almost gone. No wire rope was found woven through the chain. All double link

measurements were greater than 90 percent and the chain is in good condition.

Marine growth is minimal with some barnacles on the submerged portion of the

chain.

I|

A-14
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General.

Except for some heavy pitting and rusting, the chain appears to be in fair

to good condition. Only four legs out of the eight inspected have catenaries

and Table A-I shows the measurements for these legs. The remaining four legs

are slack and drop vertically into the bottom. Figure A-5 shows which legs

are under tension, while Table A-2 provides a summation of the condition of

the AROM-2 ground legs.

The ARDM-2, USS ALAMAGORDO, has an impressed current system consisting of

port and starboard current power supplies. The impressed current is applied

to the hull When ballasted the AROM can move about 40 feet to each side.

The AROM mooring is moved every year so that the area underneath and around

the ARDM can be dredged to maintain a depth of 50 feet. The center line of

the AROM is presently on a bearing of 345o*

TABLE A-i

CATENARY DATA

LEG A B G M

, . SURFACE 360 38°  60°  390

MIDDLE

J.Depth 25' 25' 18' 25'

Angle 400 550 700 490.p

BOTTOM

Depth 50' 50' 35' 50'

Angle 630 75°  900 720

LENGTH 95' 135' 90' 90'

A-i5
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Comments and Recommendations.

o Only 8 legs out of 13 were inspected because of the position of barges

around the AROM-2 (see Figure A-5).

o With the exception of leg C, which measured between 80 and 90 percent

near the hull of the ARDt, all the legs measured greater than 90

percent of their original wire diameter. The links of leg C should be

changed out during the next scheduled maintenance period.

o Four legs, (A, B, G, and M), out of the eight inspected have

catenaries. The other four legs, (C, 0, F and L), drop vertically

into the bottom. Tightening these legs should prevent some of the

lateral motion noted.

" o Ground legs J and K were not inspected this time because of barge

positions. Both legs, at last inspection, measured near 80 percent of

their origina.1 wire diameter. It is recommended that these legs be

: ~changed out during the next scheduled maintenance period.

0 o Due to high currents and large tidal changes, the dive windows are as

follows:

a) Low tide: 2-3 hours of dive time.

.- ~ b) High tide: 45 minutes to 1 hour of dive time.
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Mediterranean Mooring's Starboard
Bow Chain in Good Condition.

.,x

"..

The Auxiliary Mooring Buoy
Showing a Severe List.
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SURVEY OF THE NAVAL WEAPONS STATION CHARLESTON

I. A survey of the three moorings maintained by WPNSTA Charleston was

4conducted on 1-5 April 1985. This Annex contains the data gathered to

determine the positions of each of the three moorings. Figure C-1 depicts the

locations of the three moorings and two ashore sites used during the survey.

Description of Alpha: Alpha is located 3 feet 2-5/8 inches from the pier edge

near the port stern mooring leg of the tender on Pier C. Alpha is the

intersection of lines C, B, and D which can be found on Figure C-2.

Description of Bravo: Bravo is located in the woods south southwest of Pier

C. One can see a sign from the Pier where the point is located. The point is

a manhole cover to a sewer outlet about 10 yards past a fire hydrant on a dirt

road. See Figure C-1 and C-3 for location of this point.

- ~ Description of Benchmark Pier-C: This benchmark is located 15 feet from the

start of Pier C along the southern edge. Benchmark Pier-C, or point 1 can be

found on Figure C-2.

Description of Benchmark Pier-B: This benchmark is located at the end of Pier

:.-B next to the ladder of the Radio Tower. Benchmark Pier-B, or point 3 can be

found on Figure C-2.

C-2
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MOORING/SURVEY SITE COORDINATES:

SITE LATITUDE LONGITUDE

*ALPHA 32055' 21.320"N 79056' 0.666"E

BRAVO 32055' 2.014"N 79055' 57.176NE

lp ARDM (BOW) 32*54' 57.329"N 79055' 39.688"E

ARDM (PORT-STERN) 320541 59.063"N 79055' 40.147"E

MED (STBD) 32055' 14.299"N 79055' 57.662NE

MED (PORT) 32055' 15.276"N 79055' 55.100"E

-'AUXILIARY 32055' 14.769"N 79055' 56.506"E

4C-



COORDINATES OF®2

99932,327,214.14 E

2238.8' 30' - 40' () 67' ALPHA

88080"560 COORDINATES OF ALPHA
/~ / - 232725..09 E

r 1 fY  - 3 9 7 9 4 4 .8 4 N

LAT: 3255'21.32" N
C O D N T S O ®LONG: 79056 ' 0.66" E

:'-i COORDINATES OF /

X - 2325W90.95 E
Y - 399876.13 N II ,. ()PIERC 

ii

]1

.4

74.989

0' So' 
COORDINATES OF

!.4,0_7.0!x 

2=.5

/ 22666.57 EUy - 397658.31 N

Figure C-2. SURVEY SITE ALPHA ON PIER C.
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BRAVO: FOUND FROM TURNING TRANSIT 153.70
COUNTERCLOCKWISE FROM () TO BRAVO

25.46

i 153.70

.. 84

X' IBRAVO
*:

'.4-.

.'-' : ;9 .2 5 1 9 / 3 .6 ....... . C O O R D I N A T E S O F B R A V O

1,7

,', .9.25.24 X - 2327570.33 E
3.1.7. Y - 395690 N

194.94 LAT: 32* 55' 2.014" N
_ LONG: 79055 ' 57.176" E

..

Figure C-3. REFERENCE POINTS ALPHA AND BRAVO.

C-6
-

1



STARBOARD FENDER BUOY: AT ALPHA TURNED TRANSIT 11.170 COUNTERCLOCKWISE
* 4, AT BRAVO TURNED TRANSIT 6.720 COUNTERCLOCKWISE.

STARBOARD FENDER BUOY 6.710
BRAVO

ALPHA P
-. 11.16*

STARBOARD FENDER BUOY

COORDINATES OF 
jo

STARBOARD FENDER BUOY 216
4'. ~X - 2=2516.25 E 231

'~~ V - 397237.88 N2.4

LAT: 32056 14.299"N ALPHA 706.96'
LONG: 7e55'657.662" E

C-7
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PORT FENDER BUOY: AT ALPHA TURNED TRANSIT 29.170 COUNTERCLOCKWISE
AT BRAVO TURNED TRANSIT 16.15 CLOCKWISE.

PORT FENDER BUOY

134.68'* 16.150 BRAVO

. -29.1

ALPHA

SN

PORT FENDER BUOY
.':

480.58'

PORT F[4DER BUOY
X - 2327733.67 E 38.410

,'-. .., ,Y - 397338.87 N

LAT: 32055 ' 15.276" N ALPHA 605.97'
LONG: 79055 , 55.100" E

* t8

;'5 C-8
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AUXILIARY BUOY: USING ALPHA TO BRAVO AS THE BASELINE,
AT ALPHA TURNED TRANSIT 19,50 COUNTERCLOCKWISE
AND AT BRAVO TURNED TRANSIT 11.170 COUNTER-
CLOCKWISE.

* AUXILIARY MOORING

11974.N 11.170

AUXILIARY MOORING BRAVO

COORDINATES OF
AUXILIARY B3UOY

28.7VIX -2327614.31 E

a'ALPHA 668.41' LAT: 32055! 14.769" N
LONG: 79455' 56.506" E

-~ c-9
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* 3 BOW OF ARDM: AT ALPHA TURNED TRANSIT 37.600 COUNTERCLOCKWISE.

52.580

III 89.810

37.60 BRAVO

19"-1.0

ALPHA

BOW

.7 bbo

* °" 1812.74'

• ." COORDINATES OF

IBOW ARDM 46.850
X - 2329065.83E

,L -. Y - 396246.53 N

LAT: 32054 57.329" N ALPHA 1699.31'
LONG: 79055 39.688" E

C-l0



PORT STERN OF ARDM: AT ALPHA TURNED TRANSIT 29.200 COUNTERCLOCKWISE.

PORT STERN OF ARDM

40.520

N

110.270

BRAVO
29 .2°  1.63'

ALPHA PORT STERN ARDM

1771.76'

COORDINATES OF
PORT STERN ARDM
X - 2329024.85E 38.450
Y - 3 9 5 7 1 3 . 4 4 N 3 .5 -- -

LAT: 32054' 59.063" N ALPHA 2231.40'
LONG: 79*55' 40.147" E
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- UNCLASSIFIED 9 May 1935

Craig Pennington, FPO-IPMl3
. : ~~~~~~202-433-3UI . ....... ...

".- , Coanding Of ficer
lval Weapons Station
Charleston, SC 29408

rarid *l,,U. OB .tB...C, O J,,, *t.',S ''-O.,.'H ',,E Bloc.

.......... .

SUBJ: MEE&T WX'RMIbIl1SPECT1uN

+ ,,I. A CHg.SDlVtj( ONE UJndrwat.r Inspection ot thp tlef.'t Ooorirns at. WPMSTA
'harlerton w..s conducted dsrin Lir period of I - 5 Apr 85. The following is

a preliminary repot-t of the resslts.

2 THE W9-d Hooring, AIRH Hooring, and tte :h-An of Lhe aoxilary mooring are
S1i in gnA condition, with tho exception of tho first. two links of the. ARt N's

.- Starboard leg at frame three. These Links ar, bet-ween 80 and 90 % of original
- ' I wire diameter and should tip replaced during the next sehwdle overhaul.

,... 3. Due to its ,lteriorated skate, thi auxiliary peg top buuy should be
overhauled, if the buoy is to remain in fleet use.

4 A detailed report of the final evaluation of the mooring condition will
follow. POC at this Comand is C. Pennington at (202) 433-3881 or AtV

II 288-3881.

Bp -. -- A. H. PAR1SI

By direction
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"aVAL facilities Naglasetiag Cainmed ._
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aunclamaif Id

D-2

"i
I,~~~ Z? . *.,4!N



A..

V*N6


