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since 1959 as a sonar target in various locations off San Diego, California.

-
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The SQUAW will be remoored 300 feet below the ocean surface in approximately
6240 feet of water at a location about 42 miles southwest of San Diego.
Installation is scheduled for the last week of June 1978.

CHESNAVFACENGCOM has provided the necessary engineering, the mooring analysis,
the site survey, corrosion analysis, the ballasting experiment and analysis,
equipment acquisition (including wire rope and equipment valued at over
$80,000 on loan from CHESNAVFACNENGCOM's Ocean Construction Equipment
Inventory). and overall Project Management, etc. Through the Naval Sea
Systems Command, Supervisor of Salvage, CHESNAVFACENGCOM has contracted with
Crowley Maritime Corporation to provide the vessels and personnel to perform
the actual at-sea mooring installation. PWC, San Diego has assisted with

services to outfit the SQUAW and provide and fabricate the necessary mooring
components.
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1.0 PROJECT DESCRIPTION

1.1 SUMMARY -

o
-

<177§In January 1977, the Chesapeake Division, Naval Facilities Engineering

Command was tasked._by the Public Works Center (PWC), San

Diego/EB reiﬁstazirtﬂgméonar target SQUAW. The SQUAW is a 134.6- foot long 40§¥7

ton model experimental submarine hull which has been used.by the U. S. Navy

since 1959 ‘as a sonar target in various locations off San Diego, California.
Tyor o cme T Ed e H e ]~"-‘P3 e Frreorive -

»Phe SQUAW will-be remoored>300 feet below the ocean surface in approxi-
mately 6240 feet of water at a location about 42 miles southwest of San Diego.

Installation is scheduled for the last week of June 1978,

CHESNAVFACENGCOM has provided the necessary engineering, the mooring
analysis, the site survey, corrosion analysis, the ballasting experiment and
analysis, equipment acquisition (including wire rope and equipment valued at
over $80,000 on loan from CHESNAVFACENGCOM's Ocean Construction Equipment
Inventory), and overall Project Management, etc. Through the Naval Sea Systems
Command, Supervisor of Salvage, CHESNAVFACENGCOM has contracted with Crowley
Maritime Corporation to provide the vessels and personnel to perform the actual
at-sea mooring installation. PWC, San Diego has assisted with services to

outfit the SQUAW and to provide and fabricate necessary mooring components.
1.2 SQUAW BACKGROUND INFORMATION

The SQUAW was built in the early 1950's at the Long Beach Naval Ship-
yard. It was used by the Navy in the mid-1950's in the South Pacific as a
structural target in underwater atomic tests. Since 1959, the SQUAW has been
used as a sonar training device under control of Commander, Training Force
Pacific (COMTRAPAC), San Diego. The SQUAW has been moored below the surface
at three different locations off San Diego. 1In each case mooring component
failures have caused the submarine to surface after an average installation

period of five years.

The table below summarizes the SQUAW (sonar target) mooring installa-

tions, length of submergence and reasons for mooring failures.

------




SQUAW INSTALLATIONS

MOOR FAILURE WATER DEPTH BELOW
INST  FAILED MODE DEPTH SURFACE
1959 1964 STERN 6000' 200’
PADEYE
1965 1970 MOORING 3600° 200’
LINES
& 'OR
FITTINGS
1970 1975/6  MOORING 3500° 300°
LINES
&/0R
FITTINGS
1978 oreeee eeeeeceaeenes 6240 300°

1.3 THE SQUAW SUBMARINE

The SQUAW was refurbished at the U. S. Naval Shipyard, Long Beach,
California in October 1976. Since then, it has been alongside Pier 13 at E:
the U. S. Naval Station, San Diego under the cognizance of the Public Works :
Center. CHESNAVFACENGCOM has obtained a limited amount of prints and 3;;

documents pertaining to the 1976 shipyard refurbishment.

The buoyancy and trim tests, and the SQUAW outfitting and prepara-
tion for remooring were carried out by PWC and CHESNAVFACENGCOM. These pro- -

2 \:
cedures required that the inner and outer structural hull hatch covers (bow R,
LSRN
and stern) be removed and replaced. These tests affected only the forward ey

and after trim tanks and the external ballast tanks, and not the main pres-
surc hull of the submarine. Air pressure tests were performed successfully

on the bow and stern inner hatch covers subsequent to each 'closure".

These tests and preparations, and all planning and outfitting for the
hull is capable of withstanding the rigors of the tow out to the site, the
installation, and the period for which it is expected to be submerged to a

depth of possibly 350 feet. r

1.4 SITE LOCATION 'NAVIGATIONAL EQUIPMENT

-0

The SQUAW will be moored at a location 32° 20' North Latitude and 117
50' West Longitude, Figure 1-1. Tolerances for the installation require that

the SQUAW be located within one-half mile of the designated site location.
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Depth tolerances are: 300 feet below the ocean surface plus or minus 50 feet.

e Approximate distances from the site to:

AR

San Diego 42 nautical miles

Point Loma 31 nautical miles

-
~
~

San Clemente Island (eastern tip) 34 nautical miles

Navigation will be accomplished by use of extended range Motorola Mini-

Ranger equipment. These units, with proper height, can achieve accurate range
data at distances of 100 miles or more. Navigational Services Inc., a subsid-
iary of Lewis § Lewis, Ventura, California is under contract to Crowley

'I Maritime Corporation to provide the following services,

o Aboard Installation Vessel (M/V MANATI); install Mini-Ranger
console, Omni-directional receiving antenna, x-y or latitude-
longitude visual and tape readout, and automatic plotting
gear, plus navigator to operate and maintain system and

equipment.,

0 At shore sites on San Clemente Island, in hills behind
San Diego (and possibly a third location due north in
the San Mateo/San Clemente mainland area), install
unmanned transponders supplied with electrical power by

propane thermo-electric generators.

o The navigator will insure that a continuous record and
plot of the operation is maintained, providing the
necessary offset correction between the receiver

antenna and the stern of the installation vessel.

A LORAN-C unit aboard the Crowley support tug will be utilized in the
cvent the Mini-Ranger fails to operate properly. At best, off the coast of ]
San Diego, the LORAN-C network will provide accuracy of plus or minus 1/4

mile as compared to plus or minus 10 meters for the Mini-Ranger.

A Ratheon Corp. No. 741 precision depth recorder will be placed on the
installation vessel to verify the water depth at the installation site. The
unit will have a retractable transducer amidships with a depth range of 1370

fathoms (8220 ft.).
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1.5 INSTALLATION VESSELS

The Motor Vessel MANATI is an offshore workboat type vessel with all E:
the superstructure forward leaving extensive open deck area aft. Principal i'
dimensions are as follows: E'-
Length  195' :;E:
Beam 53! B¢
Depth 14.6"
Draft 10' (approx.)

Gross Tonnage 450

Net Tonnage 306

Built 1970 Steel Construction
Fuel Capacity 98,000 Gallons

Fresh Water Capacity 10,000 Gallons
Lube 0il Capacity 500 Gallons

b
!‘ Marine Engines - Two (2) No. 399 Catepillar Diesels (Twin Screws)
- of 2300 Total Horsepower
Single Sideboard Radio
Decca RM 326 Radar
&, 8 - 10 Man Crew

Open Deck approximately 120' x 50!

The SUPPORT TUGBOAT is a Crowley Maritime Corporation seagoing tug which

will be utilized to tow the SQUAW to the installation site and will remain to

Schedule is as follows:

- support the operation. :;51
o e
. 1.6 OPERATIONS PLAN OUTLINE AND SCHEDULE S
i The detailed installation operations plan is presented in Section 4.0 ?'5

herein. An outline of the project background and Project Operations Plan and hﬁﬁ}

- o (About) Jan. 1976 - SQUAW Mooring Failed - SQUAW Surfaced f}g:
o Nov. 1976 - SQUAW Refurbished, Long Beach Naval Shipyard V. i

r o 23 Nov. 1976 - PWC, San Diego tasked by COMTRAPAC to proceed T
with SQUAW remooring 3

o 22 Dec. 1976 - Preliminary contacts and request for estimates

from PWC to CHESNAVFACENGCOM regarding SQUAW

Temooring
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- o 2 Feb. 1977 - Initial tasking and funding for CHESNAVFACENGCOM

_i 32 to commence with SQUAW mooring design and procurements
f} ) o Week of 25 July 1977 - At-sea survey of SQUAW mooring site

d o 12 Sept. 1977 - Analysis by CEL of cores taken during site survey

S o 23 Sept. 1977 - CEL dynamic analysis of SQUAW deployment

; o 3 Jan. 1978 - Major Procurement Contract, U. S. Steel Corp.

e for wire rope mooring legs

. o 23 Jan. 1978 - Trim and ballasting test on SQUAW

o 10 May 1978 - Pre-contract meeting, Crowley, San Francisco office

o 30 May 1978 - Commence SQUAW outfitting by PWC, San Diego
and CHESNAVFACENGCOM

o 19 June 1978 - Crowley commence outfitting and loading M/V MANATI
in Oakland, Calif. in preparation for SQUAW
installation

o 23 June 1978 - M/V MANATI transit to San Diego

o 25 June 1978 - Load and prepare all final equipment on M/V MANATI

o 26 June 1978 - Crowley tug with SQUAW in tow and M/V MANATI
transit to installation site

(!j o 27 June 1978 - Commence SQUAW moor installation

o 30 June 1978 - Installation complete; transit to San Diego

o 1 July 1978 - Demobilization, offloading of M/V MANATI

0 15 Aug. 1978 - Project Completion Report

2.0 ORGANIZATIONAL RESPONSIBILITIES AND INTERFACES

2.1 ORGANIZATIONAL STRUCTURE
SQUAW program funding and direction has been provided by CINCPACFLT to
- the user agency COMTRAPAC. Utilization of SQUAW as a sonar target is under
: the control of TRAPAC. PWC, San Diego was tasked to reinstall the SQUAW moor.
CHESNAVFACENGCOM, in turn, was tasked with the responsibility for carrying out

the actual installation.

- For contractual expediency, an existing contract between COMNAVSEASYSCOM
N (SUPSALV) and Crowley Maritime Corporation, San Francisco has been utilized by

CHESNAVFACENGCOM to provide the necessary vessels and personnel to perform the
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installation. The original plan, an all Navy installation utilizing ATF's
and personnel from COMNAVSURFPAC and CONSERVRON ONE, was dropped due to a

lack of available vessels.

c This organizational structure is illustrated in Figure 2-1.

2.2 ORGANIZATIONAL RESPONSIBILITIES

. Organizational responsibilities and their interrelationships are shown

~l graphically in Figure 2-2 and are delineated by organization below:

CHESNAVFACENGCOM

CHESNAVFACENGCOM has accepted the responsibility for the SQUAW moor

- reinstallation including all the associated tasks involved. The tasks and
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responsibilities of the other organizations involved, principally SUPSALV,

PWC, and Crowley, emanated from, were coordinated by, CHESNAVFACENGCOM.

This Project Execution Plan provides an overview of the project as
well as information necessary for the installation phase. It includes the
brief operations plan as submitted by Crowley, Appendix G, which in turn
had followed the sequential operations format recommended by CHESNAVFACENGCOM.
The operations plan is expanded in detail in Section 4.0 of this Project

Execution Plan.

The Project Execution Plan does not include all the analyses, engineer-
ing details, administrative and financial information, project sub-studies,
schedule and milestone dates, interorganizational activities, etc. performed
up to this time. This information, as well as an as-built report of the

installation will be included as part of the Project Completion Report.

As stated previously, CHESNAVFACENGCOM has accepted the SQUAW submarine
as is. All work done to or with the SQUAW by CHESNAVFACENGCOM is detailed

herein.

COMNAVSEASYSCOM (SUPSALY)

During the period November 1977 through January 1978, COMSURVGRU,
COMSURFPAC, and COMTHIRDFLT, in analyzing Navy assets available to install
SQUAW, determined that these assets were not available and that CHESNAVFACENGCOM
should accomplish the SQUAW remooring through SUPSALV '"under aegis of his
West Coast Salvage Contract". CINCPACFLT concurred, and has provided the

necessary direction and funding.

As a result, SUPSALV has supported the CHESNAVFACENGCOM effort by pro-
viding contracting and interface services with the West Coast contractor,
Crowley Maritime Corporation. Continued support by SUPSALV will be required

in pursuing the project through to completion,

PWC, SAN DIEGO

PWC has maintained physical control of the SQUAW from the shipyard
period in November 1976 to the present. Shop, shipyard facilities, and crane
support have been provided by PWC during the site survey, trim and ballasting
test, and the outfitting period. Upon completion of the outfitting and

readiness period, the SQUAW and all associated installation equipment will
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be transferred to Crowley in San Diego. PWC may be required to provide addi-
tional support on a timely basis during the installation period and immediately

afterwards for demobilization.

CROWLEY MARITIME CORPORATION

Crowley will perform the tasks required to accomplish the SQUAW moor
installation in accordance with this Project Execution Plan, and contractually,
in accordance with Task Order 0004 to the COMNAVSEASYSCOM Contracts N00024-76-
A-2035, N00024-78-PR-00195. A copy of Task Order 0004 is included herein as
Appendix D.

The task order cited, as well as the original request for quote to
Crowley by SUPSALV, the Crowley reply, and the Crowley Operations Procedure
summary have all addressed the basic requirements of the project and the end
results to be achieved. No attempt has been made to identify all aspects,
facets, contingencies, etc. of the job. This approach has been followed
due to the complexity and variables associated with the installation. However,
this Project Execution Plan has, in consultation with Crowley, identified most

project execution functions in detail.

2.3 ORGANIZATIONAL INTERFACES

Organizational interfaces during the total operational activities
associated with this project are shown graphically in Figure 2-3 and are

delineated below.
PROJECT FORMULATION

Funding and project direction were provided by CINCPACFLT to COMTRAPAC
to PWC, San Diego and to CHESNAVFACENGCOM for the engineering, testing, project
studies, site survey, planning, etc. CHESNAVFACENGCOM requested certain ser-
vices of PWC for later phases of the project.

CONTRACTUAL DETAILS

When the funding and tasking were completed or imminent, contact between
CHESNAVFACENGCOM and SUPSALV ensued. CHESNAVFACENGCOM provided the technical
guidance plus the Government estimates for the SUPSALV contract to Crowley

Maritime Corporation.

-10-
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GOVERNMENT CONTRACTUAL
REPRESENTATIVE
COMNAVSEASYSCOM - SUPSALY

SQUAW MOORING ORGANIZATIONAL STRUCTURE DURING
QUTFITTING, STAGING, INSTALLATION, AND DEMOBILIZATION

FIGURE 2-3

PROJECT PREPARATION AND STAGING

PWC and CHESNAVFACENGCOM were involved in the final preparation of the -
SQUAW and in obtaining Government supplied items for the project. Crowley was
involved in the process of outfitting the installation vessel and in preparing
personnel and equipment. CHESNAVFACENGCOM provided contact with PWC, and also

functioned as Government Representative with the Crowley Maritime Corporation.

INSTALLATION OF SQUAW MOOR

Crowley Maritime Corporation is under contract to provide vessels,

equipment, and personnel to perform the SQUAW moor installation. CHESNAVFAC- };};
ENGCOM representatives are to be present at the installation to act as

Government Representatives and to provide certain Government Furnished Equip-

ment and services.

DEMOBILIZATION

CHESNAVFACENGCOM will coordinate demobilization activities with PWC and

Crowley, with Crowley offloading all GFE at PWC for handling and forwarding as
required.
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3.0 SQUAW MOOR SYSTEM AND COMPONENTS

3.1 MOORING SYSTEM

The SQUAW mooring system consists of four legs aligned in one plane.
Two legs are suspended vertically from the hull, each to its own clump or
counterweight. These counterweights resist the major part of the vessel's
reserve buoyancy and hold the SQUAW at a submerged depth of 300 feet. Two
additional mooring legs are included to resist fore and aft excursions.
These legs form catenaries and also add to the vertical force opposed by
the vessel's reserve buoyancy. The SQUAW will be installed in 6240 feet of
water. Anchor spread will be on the order of two nautical miles. The moor

geometry is shown in Figure 3-1.

The mooring has been designed with a projected life in excess of five
years. A substantial effort in the design has been to optimize the installa-
tion to preclude overstressing components before the mooring is set. The
environmental loadings on the system are highly predictable in that the SQUAW
is sutmerged 300 feet. Significant safety factors over the submerged condi-
tions are included. The highest stresses occur during the installation phase,

hence the greatest effort has been to optimize this installation.

The design philosophy with regard to installation has been to present
an approach where the mooring wire rope is installed under only its own
weight. All anchors are lowered with crown lines detachable by acoustic
release. The various legs are installed separately with no interdependence
during installation. The operation can be halted between the installation
of each leg due to adverse weather. There is no requirement to work in

heavy seas.

The mooring system life is dependent on proper distribution of loads
which is a function of moor geometry. The installation includes both under-
water navigatiun and leg tension measurement to insure that the moor is

installed as close as practical to the planned geometry.

A comprehensive gengitivity study was undertaken to analyze the effects
of inaccuracies in moor geometry. These studies were performed with computer
assistance. Effects of both anchor position errors and depth errors were

analyzed. A final geometry was chosen that allowed attainable tolerances
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SQUAW MOOR GEOMETRY AND LOADINGS

FIGURE 3-1



r‘. DR ST Y poh AL NI S 4 DRI AN OO0 S i 0 I AN P 2 S ) d AN G e e B 0 S i, 0 . ) atoN cha i TR o ! <p% ~pb -

: e
¢ P
g Ca
: R
: within the installation measurement techniques. Printouts from the final IOUN
- . . X . . . . e
5 e configuration are included in Appendix E. These printouts contain displace- s
A . . . e
l ments, angles, tensions, vertical forces, horizontal forces, and safety
. factors for various points along the mooring lines. These data are presented e
:: for both surface and submerged conditions. Additionally, the effects of f‘--
: inaccuracies for anchor position and water depth are presented. :ﬁﬁ
. 1Y,
I The design considerations and trade-offs made during the analytical ‘
N LA
- efforts on this project will be thoroughly reported in the Project Completion -
- Report. i;i

- 3.2 SYSTEM COMPONENT DETAILS Rl

The SQUAW Mooring System has been designed utilizing optimal components o
designed for the application. Hardware costs and lead times have been traded-

off for the reliability gained from utilizing these special components. Addi-

I tionally, the system has undergone critical examination in the area of corro-

sion prevention. ' <o A

The major component in the mooring is wire rope. A detailed parametric

P study led to the selection of torque-balanced, corrosion protected wire rope o
. U of 1 1/4-inch diameter. This rope was purchased on a competitive IFB procure- '
- ment in accordance with the requirements given in Appendix F. The wire rope :;::
E: procured is manufactured by United States Steel Corporation, who presented E;Ej
their AMGAL MONITOR AA Tiger Brand Torque Balanced Oceanographic wire rope. - :E;,
_. This rope is particularly suited to the mooring task and has had a favorable ‘. -
;- track record in mooring applications. The wire rope was fabricated into five ;f:
;i assemblies, two units 8570 feet long for the catenary legs, two units 5740 i%i
; feet long for the vertical legs and one spare unit 8570 feet long. Rather ;i?
E than applying galvanizing after drawing, the AMGAL process draws the wire
galvanized. This process provides cathodic protection without decreasing :1;
strength for a given diameter. .
i Each of the assemplies has been cut to length with an accuracy of + 5 ;:
= feet. This accuracy exceeds the standard measurement systems used in manu- T
&- facturing and required hand measurement. ;3?
LS R
:S The wire rope procured is designed and fabricated with non-rotating :;i:
! characteristics. The specification calls for rotation to be less than 2 tif!
S 1
- 1
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degrees per foot length when loaded to S50 percent of the rated breaking
strength. This rotation is extremely low as compared to other non-rotating

wire ropes.

The wire rope is terminated with swaged socket type fittings. These
fittings are over sized and specially bored for the 1 1/4-inch wire rope.
Each fitting is hot dip galvanized and painted with two coats of black epoxy.

A rubber boot is applied to act as a strain relief.

The mooring also utilizes ten shots of 2 inch stud link chain. This
chain was in like-new condition. The original design including 1 1/4-inch
chain was modified due to availability problems. All chain is cathodically
protected with zincs mounted on the hull or clumps and electrically connected

to the chain. All chain is connected using two each 2 inch shackles.

All connections between chain, wire rope and padeyes are made with
Crosby Safety Type shackles. These fittings have optimal long term life
with regard to corrosion. Two Miller swivels are used in the mooring. These

units are rated at 45 tons.

The mooring hardware is shown in Figure 3-2A, 3-2B, and 3-2C. Figure
3-2A shows an overview of the mooring with details given in Figures 3-2B
and 3-2C.

3.3 LIST OF EQUIPMENT AND COMPONENTS

The following represents most of the major items supplied for the SQUAW

moor installation:

ITEM SOURCE UTILIZATION
AIR COMPRESSOR (125 CFMm) CROWLEY MISCL. AIR SUPPLY PLUS DIVER AIR
CARPENTER STOPPERS 11 4" Y2 EAL) SUPSALY INSTALLATION LINE-HOLDING
CARPENTER STOPPERS 1" (2 EA.) SUPSALY INSTALLATION LINEEHOLDING
OF FSHORE SUPPLY BODAT (194") CROWLEY SQUAW INSTALLATION

(OUTFITTED WiITH ALL NECESSARY GEAR)

SEAGOING TUG BOAT CROWLEY TOWING 8 SUPPORT

SKAGIT DOUBLE DRUM WINCH CROWLEY MAIN LOWERING WINCH

CROWN BUOYS (2 EAL) CROWLEY BUOY-OFF MOORING LINES AND - OR LOWERING LINE
WELDING & CUTTING EQUIP, CROWLEY MISCELLANEOUS

DIVING GEAR CROWLEY DIVER USE

RUBBER TIRE CRANE - 5 TON CROWLEY ON-DECK HAULING

HOUSE-TRAILER VAN CROWLEY SLEEPING QUARTERS

MISCELLANEOUS RIGGING GEAR CROWLEY MISCELLANEOUS

SUPPLIES, ETC.
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MOOR COMPONENT DETAILS

FIGURE 3-2B
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ITEM

CHAIN 2°’ ¢ SHOTS
CHAIN 2 1/4"" 6 SHOTS
CHAIN 2'" 14 SHOTS

WIRE ROPE 1 1/4' 5740° REEL (2 EA.)
WIRE ROPE 1 1/4' 8570' REEL (3 EA.)
WIRE ROPE 1 1/8'" 12000’

WIRE ROPE 1'* 2900" (4EA.)

SWIVELS 45 TON
SHACKLES (VARIOUS) (68 EA.)
MISCELLANEOUS TOOLS

TENSIONMETER DIL LON 40,0000 B.
DYNAMOMETER (NSRDC) 100,000 LR.(2 EA.)
DYNAMOMETER DILLON 50,000 LB.(2 EA.)
TURNBUCKLE #G-228-2"' (2 EA.)

ANCHOR LWT - 6000 LB. (2 EA.)
STEEL CLUMP 6000 LB. (2 EA.)
STEEL CLUMP 6000 LB. (3 EA.)
CONCRETE CLUMP 42,000 LB. (2 EA.)

ANODES-ZINC 4400 LB.
(VARIOUS SIZES)

ACOUSTIC RELEASE COMPONENTS

o TRANSPONDERS AMF #£322 (5 EA)
o AMPLIFIER

CODER

TRANSDUCER

SERVICE KIT

SQUIBS (8 EA.)

STRONGBACK 40 KIP
STRONGBACK 40 KIP
STRONGBACK 100 KIP (3 EA.)
RELEASE ELECTRONICS

o

© o o 0 ©o o

o RELEASE RINGS (6 EA.)
o MASTER RELEASE LINK (8 EA.)

SOURCE

OCEt*
OCE|
OCEI

U. S. STEEL
U. S. STEEL
U.S. STEEL
OCEI

MILLER (MFR)
SUPSALY STORAGE
OCEI

OCE!

SUPSALY - NSRDC
SUPSALY - NSRDC
CROSBY (MFR)

PWC, S. D.
OCE!
OCE}
PWC, S. D.

PROCUREMENT

OCE)
OCE!
OCE!
OCE!?
OCEl
OCEI
OCEI
AMF
NDBC

- INTERSTATE

ELECTRONICS CORP.
AMF
CROSBY (MFR)

FLASHING LIGHTS (2 EA.) OCEl

MARKER BUOY ASSY. (2 EA.) PWC, S. D.
ELECTRONIC PINGER PACKAGE NOSC, S. D.
RADIOS - WALKIE TALKIE (6 EA.) OCE!

CAMERAS & FILM CHESNAVFACENGCOM
MOTOR WHALE BOAT OR ZODIAC CROWLEY
RAYTHEON #741 PDR CROWLEY

MOTOROLA MINI-RANGER SYSTEM

(TETRA TECH)

CROWLEY

(NAVIGATIONAL
SERVICES INC.)

NOS CHARTS

CHESNAVFACENGCOM

W A N

e ST LY

UTILIZATION

RIG SQUAW (PENDANTS) MOORING LINES
CONCRETE CLUMP FILLERS
RIG SQUAW MOORING LINES

MOORING - CENTER LEGS

BOW & STERN MOORING LINES PLUS SPARE
ANCHOR & CLUMP LOWERING LINE

SPARE CABLE

MOORING LINKAGE
MOORING LINKAGE
SQUAW OUTFITTING

MOORING TENSION READ-OUT
MOORING TENSION READ-OUT
MOORING TENSION READ-OUT
DYNAMOMETER SET-UP HARDWARE

MOORING ANCHOR

CONCRETE CLUMP FILLER
MOORING CLUMP PLUS SPARE
MOORING CENTER LINE CLUMPS

INSTALLED ON SQUAW & ON MOORING SYSTEM
COMPONENTS

(RELEASE LOWERING LINES FROM MOORING
LINES, CLUMPS, ETC.)

SQUAW - NIGHT TIME
SQUAW - MOORED DEPTH

INSTALLED ON SQUAW AS SONAR PINGER
DURING MOORING OPERATIONS
DOCUMENTATION

SQUAW INSTALLATION
DEPTH VERIFICATION

PRECISION NAVIGATION

CHARTS OF AREA

'CHESNAVFACENGCOM - OCEAN CONSTRUCTION EQUIPMENT INVENTORY
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3.4 MAJOR VESSELS INVOLVED IN THE OPERATION

THE SQUAW

The SQUAW submarine, initially designed as a structural model for
nuclear tests, has been reconfigured as a sonar target for submarine training,
Figure 3-3. The basic pressure hull comprises a 14,5-foot diameter, 58-foot
long cylinder to the ends of which are fitted truncated conical sections
terminating in hemispherical ends fore and aft; the total length of the pres-
sure hull is 122 feet. The nominal midship section is taken at the midpoint
of this length. There are three internal transverse bulkheads fitted at the
center and at the ends of the cylindrical portion of the pressure hull. The
forward and after trim tanks occupy most of the lower half of the conical end
sections with the pressure hull forming the lower and side boundaries of each
tank, a deck extending across the pressure hull forming the top boundary, and

bulkheads fore and aft of each trim tank forming end boundaries.

External to the pressure hull there are transverse ring frames spaced
2' - 5" along the cylindrical portion and 2' - 0" at the ends. Wrapped around
these frames is a cylindrical shell, roughly 20 feet in diameter, which forms
a series of ballast tanks external to the pressure hull. Transverse bulk-
heads, and a longitudinal centerline bulkhead, divide this ballast volume into
five pairs of ballast tanks and one pair of free flooding tanks at the after
end. The remainder of the superstructure area that surrounds the pressure
hull and forms the main deck of the vessel is free flooding. Double, bolted
manhole-type hatches fore and aft of the cylindrical portion of the pressure
hull provide access from the superstructure deck to the top of each trim tank
for filling, pumping out, and checking trim tank water levels. Access from
the conical sections of the pressure hull interior to the cylindrical sections

is provided through bolted manhole covers in the transverse bulkheads.

For its initial use the SQUAW was mass loaded internally. When con-
verted for use as a subsurface sonar target the internal loads were removed.
and lead ballast was suspended below the keel. This ballast weighs 83.55
tons and extends some 4' - 6" below the keel for the entire length of the
cylindrical portion of the pressure hull. This makes the total depth from
bottom of ballast to superstructure deck 22.83 feet. Other changes made in

the configuration were to extend the bow forward and to erect a protective

TV
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open grill work around the after end of the pressure hull; this extended the
overall length to its present 134.62 feet. Padeyes and closed chocks are
installed on the superstructure deck for the attachment of fore and aft moor-
ing chains. In addition there are padeyes welded to the keel at points 36
feet forward and 40 feet aft of the midship section; these are for use in
connecting vertical legs suspending counterweights for use in a submerged

moor.

Hydrostatic Curves of Form for the SQUAW are given in Figure A-5 of
Appendix A. These have been redrawn from data presented in NAVSHIPS 0994-011-
2010, "THE SQUAW, Technical Report on Submerged Submarine Hull Target'. Tank
Capacity data obtained from the same source are presented below and can be

related to the trim and ballast tanks depicted in Figure 3-4.

The trim tanks each have a total fresh water capacity of 9672 gallons
or 35.92 tons. Trim tank capacity curves are available but are not included
herein since these tanks are to remain empty for the 1978 operation. For
the ballast tanks, the total capacities are given in both tons, fresh water and

tons, sea water since both types of ballast are being used:

Ballast Dimensions in Feet Total Capacity, L. Tons
Tank Length LCG from ) F. W. S. W.
1§2 13.29 + 22.35 46.78 48.03
3§4 19.33 + 6.04 68.03 69.85
S§6 12.08 - 9.67 42,51 43.65
768 13.29 - 22.35 46.78 48.03

9§ 10 13.21

35.60 35.85 36.81

THE M/V MANATI

Principal dimensions and other characteristics of the M/V MANATI have
been set forth previously in Section 1.5 of this Project Execution Plan.
Further details on the after deck arrangement that were planned for the SQUAW
mooring operation were provided as attachments to the Crowley Operations Plan.
The text of this plan is included here as Appendix G. The deck arrangement
given is reproduced in Figure 3-5 together with Figure 3-6 which shows one
version of how the structure might be arranged for launching the large clumps
or counterweights from the fantail of the MANATI. It is to be understood

that many of these details may be changed to improve the efficiency of the
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‘3; operation. Additionally, the five ton rubber-tired crane, to be carried on

the main deck aft,.is not shown on Figure 3-5.

4.0 INSTALLATION OPERATIONS PLAN
4,1 STAGING FOR THE INSTALLATION

The SQUAW will be prepared and outfitted for the installation alongside
Pier 13, U. S. Naval Station, San Diego. The M/V MANATI will be partially out-
fitted at the Crowley facility in Oakland, Calif. Upon arrival in San Diego

all remaining equipment will be loaded on the MANATI. Plans call for the
MANATI to remain at the installation site until the project is completed with-
out the necessity for returning to port. A Crowley tug from the San Diego or

Long Beach area will assist with the operation. ’ffj

Limited deck space at Crowley's San Diego facility may require either

the MANATI and the tug, or a Crowley crane barge, or all three, to load i{ﬁ
equipment at the U. S. Naval Station, Pier 13,

Prior to leaving San Diego, the Mini-Ranger System, the acoustic release
equipment, and the precision depth recorder will be installed aboard the MANATI
and checked out.




v "
.0

4.2 SQUAW FINAL STATUS PIERSIDE SAN DIEGO

The SQUAW will be fully rigged for mooring and ready for delivery to the
installation contractor at Pier 13, Naval Station, San Diego. All buoyancy
will be adjusted for final installation; chain pendants will be rigged for each
of the four mooring attachments. Approximately two tons of zinc anodes will
be installed on the vessel for protection of both structure and mooring chain.
A lifeline will be rigged down the longitudinal center line of the vessel for
safety purposes during at-sea operations. Two flashing white lights will be
rigged for use during night operations. These lights are not to be used while
the SQUAW is being towed. An electronics package will be installed on deck by
PWC. This package is to be provided by NOSC. Figure 4-1 shows the SQUAW

ready for sea.
The SQUAW trim and ballast system will be set up as follows:

Forward Trim Tank - Void

After Trim Tank - Void
Ballast

Tank
1 Full (Fresh Water)
2 Full (Fresh Water)
3 Void (Pressurized with Open Bottom)

4 Void (Pressurized with Open Bottom)
5 Free Flooded (Open Bottom § Open On Deck)
6 Free Flooded (Open Bottom § Open On Deck)
7 Void (Pressurized with Open Bottom)
8 Void (Pressurized with Open Bottom)
9 Full (Fresh Water)

10 Full (Fresh Water)

All valves on the ballasting manifbld will be closed. All main ballast
valves (6 inch) will be closed except for those on tanks 5 and 6. The operation

of ballasting valves is described in Section 4.3 of this report.
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. The chain pendants for the mooring will be rigged as follows: }id
... c :.“ 5:‘[."; 1
s Bow & Stern Pendants RS
) . . . =
- Each of these pendants is made up of 45 feet of 2 inch chain. Each DN
E is connected to its respective padeye on deck and led through its fairlead. juf:
. ALY
" The remaining chain is brought to the port side and suspended in bights oo
"l
i from deck structures with manila 1line. Each bitter end is secured to a »
- deck fitting with wire rope and clips which can be removed at sea. L;§
N Vertical Leg Pendants
Each of the two vertical leg pendants is made up of 90 feet of 2 inch ﬁk}
. chain. Each is connected to its respective padeye under the vessel. Both :\f
| chains are led to the port side and suspended from framework in bights with iﬁ:;
manila 1line. Each bitter end is secured to a deck fitting with wire rope fiﬁ
i and clips which can be removed at sea. N
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4.3 OPERATIONS PROCEDURE

The SQUAEL M/V MANATI and tug are all rigged as previously described.
STEP 1 - SQUAW BALLAST CHECK

At pierside perform a final ballast check to determine conditions prior
to going to sea. Check that ballast tanks 1, 2, 9, and 10 are pressed full

by removing inspection plates on top of each tank. Add fresh water if required.

. TN 8.4

Connect air supply hose to main deck manifold and blow tank ballast from tanks
3, 4, 7, and 8. When the tanks are void,air will be observed escaping from

beneath each of the tanks. Secure all air manifold valves and remove air

s supply hose. Remove the cover flanges from the main 6 inch valves on tanks E;}
S and 6. Open both 6 inch valves to allow free flooding. Ballast tanks 5 -5&2

and 6 will be permitted to free flood throughout the installation.

STEP 2 - RIG BOW TENSIONMETER

! Aboard the MANATI, rig the 50 KIP tensionmeter hardware into the bow

3 chain pendant. The tensionmeter will not be installed at this time, but will
be retained aboard the MANATI. The hardware to be rigged includes two each

2 inch chain stoppers (releasable), a 2 inch turnbuckle and two 1 1/4 inch
screw pin shackles. This hardware is to be installed parallel to the bow
chain between the deck padeye and bow mooring fairlead. The tensionmeter
will be installed at sea and loaded utilizing the turnbuckle prior to deploy-

ment of the bow leg.

STEP 3- TOW TO SEA

The Crowley tug will accept the SQUAW for tow at Pier 13, Naval Station,
San Diego. The SQUAW will be towed by the bow through her pre-rigged bow
L chain pendant. This pendant is made up of 45 feet of 2 inch stud link chain
connected to a deck padeye through a fairlead on the bow. The tug will attach

a towing hawser to the free end of this chain pendant for towing. Portable

SO
[N BT

navigation lights are to be provided by and rigged on the SQUAW by the tug

3 crew. The transit speed is to be a maximum of S knots. !,.

The SQUAW in the towing condition is trimmed 0.41 feet down by the

- head as shown in Figure 4-2.
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TOWING CONDITION: BALLAST TANKS 1,2, 9, 8 10FULL; 586 FREE FLOODING; 3, 4, 7, & 8 BLOWN

FIGURE 4-2

STEP 4 - RENDEZVOUS AT MOORING SITE

Departures of the M/V MANATI and the tug with SQUAW in tow are to be

: coordinated for arrival at the SQUAW mooring site at approximately the same
i time and preferably at first light. During transit to the site (117° 50' W.
Longitude, 32° 20' N. Latitude), the MANATI will perform a fathometer cali-

bration at two locations using charted depths. These two locations will be

generally along the line between San Diego harbor and the mooring site.

. b STEP S- DEPTH VERIFICATION

The MANATI will maneuver to the final planned position of the SQUAW
(117° 50' W. Longitude, 32° 20' N. Latitude). The depth will be measured

with a precision fathometer. Previous surveys have shown the depth to be

. - - R

6240 feet at this position, however, a different navigation system was
utilized. The final system specifications require a submerged depth of the
SQUAW to be 300 feet plus or minus 50 feet. All hardware components have
% been pre-sized for this depth. To remain within tolerance, the water depth
must fall between 6190 and 6290 feet. As the final SQUAW depth is deter-
mined by the vertical leg length, a final adjustment in the chain portion
of these legs will be made based on the fathometer readings. If, however,

the fathometer indicates the depth is outside of the range of 6190 to 6290

feet, the MANATI will maneuver within a circle of 1/2 N. mile radius to
o locate a position within the depth range. The position with correct depth

will become the new final mooring position. Note: If no position within

a0, e
e

the specified depth range and watch circle is found, the position with depth

<

closest to the design goal will be chosen and vertical leg lengths altered




TeteTeT e 2
ALttt

-

.t

A

L RN AR LR

..

Faliin e itie SiAah nh i NP R et QL AALSPR A 4 S e e pl - 300 A 0 By s ' 80" AN i S AL AN N G SRS 4 Al G Nl o Lind A Sl ial A L

Sy,
B
"

-
4
)

to cause conformance to the depth specifications. SQUAW buoyancy changes RSN
A

may be required if significant depth differences are encountered. X
R

STEP 6 - TRANSFER BOW CHAIN PENDANT FROM THE CROWLEY TUG TO THE MANATI

~T L

While the MANATI maintains position at the final SQUAW mooring site, e
h.-.\
the tug will maneuver alongside the MANATI. The end of the 45 foot bow chain Ny
S

pendant will be transferred from the tug to the MANATI. e
Eo
STEP 7 - RIG TENSIONMETER ON SQUAW oo

A small boat will be deployed from the MANATI to transport a 50 KIP
tensionmeter (approximately 35 pounds weight) to the SQUAW. The tensionmeter
will be inserted into the rigging on the bow chain. The turnbuckle will be
used to apply tension to the tensionmeter and slacken the 2 inch chain rigged
in parallel. When rigging is complete, the small boat will return to the e
MANATT. '

STEP 8- RECOVERY OF STERN CHAIN PENDANT L:-.

While the MANATI maintains position over the final mooring site the tug
will maneuver to the SQUAW stern and recover the stern chain pendant end which
has been pre-rigged and lashed to a SQUAW deck fitting. The tug will attach {'.
a 200 foot towing hawser to the bitter end of this chain. A 40 KIP tension-

meter (GFE) will be installed in the line to measure tension in a later _step

,...
S,
S e e

e e

10 0 o
[ L]
Y

when setting the bow anchor. The tug will then maneuver to a position so that

o
)

all three vessels are along a north-south line. The tug will maintain posi-
tion with her LORAN-C System holding SQUAW over the final mooring site as the
MANATI proceeds with the installation. The position will be plotted by the

tug and used in a later step.

STEP 9- DEPLOYMENT OF BOW MOORING LEG

The MANATI will attach the upper end of the bow mooring M1 wire rope to
the chain pendant and proceed in a northerly direction while paying-out the
wire rope. Figure 4-3 shows this lowering operation. The chain, clump, LWT ;
anchor and acoustic rel=ase will be rigged into the mooring string by the .71
MANATI and load transferred to the crown wire. The acoustic release will be o

interrogated when submerged 50 feet and periodically rechecked as it is

lowered. The clump, LWT anchor and acoustic release will be lowered until

they are placed on the bottom. Utilizing the range and bearing capability

-31- }
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. of the AMF acoustic release system and the Mini-Ranger navigation system,
RS the position of the SQUAW bow anchor will be determined. The anchor drop
o target is located 6000 feet north of the planned final moored SQUAW posi-

tion. The bow anchor will be maneuvered to its final target position by
the MANATI. 1In order to accomplish this anchor movement, the tug will
reduce thrust to allow the bow mooring catenary to pull the SQUAW north of
its final position. When the anchor has been positioned properly and
checked with both the AMF and Mini-Ranger Systems, the MANATI will pay out
an additional 1000 feet of crown wire and hold position approximately 500
to 1000 feet north of the bow anchor.

The SQUAW draft and trim condition is shown in Figure 4-4 with the
bow mooring installed but slack. In this condition the SQUAW is trimmed
2.04 feet down by the head.

16.72° 17.65"

BOW MOORING OUT & SLACK

FIGURE 4-4

STEP 10- SET BOW ANCHOR

The tug will slowly tow the SQUAW in a direction due south of the

MANATI back to the final mooring position as determined by her LORAN C sys-

tem. The position was previously plotted in Step 8. As the tug pulls the

SQUAW back to position, tension in the tow line will be monitored. When at

the final position, the tensionmeter should read approximately 16000 pounds

with the corresponding vertical load on the bow of 12.94 tons, The SQUAW

draft and trim is shown in Figure 4-5. 1In this condition the SQUAW will be
3.31 feet down by the head.
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16.28° 17.79° 19.59

@ 12.94 TONS

BOW MOORING OUT & TAUT
FIGURE 4-5

After the final mooring position is reached, an additional pull will
be applied to set the bow anchor. The tug will increase thrust until the
tensionmeter reads 20,000 pounds. This thrust will be maintained for 10
minutes. The MANATI, holding her position, will verify that the SQUAW is
stationary using radar and the Mini-Ranger System. Some anchor dragging
before final set can be anticipated; this may be as much as a few hundred
feet. Once the anchor is set, the tug will reduce thrust and allow the
catenary to pull the SQUAW north past the final mooring position. She will
maintain hold of the SQUAW and position her approximately 3000 feet north of

the final mooring position.
STEP 11 - RECOVER BOW CROWN LINE

The MANATI will activate and release the acoustic release on the bow
crown line. After release verification (ping rate change), the crown line

will be recovered.
STEP 12 - RELOAD WINCH FOR STERN MOORING LINE

The MANATI will reload her winch with the stern mooring line, 8570
feet of 1 1/4-inch wire rope, using the technique illustrated in Figure 4-6.
The auxiliary equipment,clump, LWT anchor, chain, and acoustic release, will

be repositioned on deck.
STEP 13 - TRANSFER STERN CHAIN PENDANT TO MANATI

The MANATI will maneuver alongside the tug to accept the stern chain
pendant. To transfer this pendant, the tug will reduce thrust to allow the
bow mooring catenary to relax thereby pulling the SQUiW north. Once the

transfer is made, the tug will stand by in the vicinity for assistance 1if

required.
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STEP 14 - DEPLOYMENT OF STERN MOORING LEG

The MANATI will deploy the stern mooring leg M2 in much the same
sequence as the bow, -Ml. After the anchor has reached bottom, the MANATI
will maneuver the anchor to a position 4000 feet due south of the final moor-
ing position. Figure 4-7 shows the stern mooring leg being payed-out. The
MANATI will pay-out the full 12,000 feet of crown line, attach a buoy to the
upper end and deploy the buoy.

17.52° 17.82° 18.17°

e A Tl T 7.35 TONS*

BOW AND STERN MOORINGS OUT & SLACK
FIGURE 4-8

SQUAW trim conditions are shown in Figure 4-8 when bow and stern lines

are slack. In this condition, the SQUAW is trimmed 0.65 feet down by the head.

As the stern anchor is pulled to its temporary position 4000 feet south
of the final SQUAW mooring position, the trim conditions are shown in

Figure 4-9. In this case, the SQUAW is trimmed 0.73 feet down by the head.

10 TONS

BOW AND STERN MOORINGS PARTIALLY TAUT; BALLAST TANKS 1,2, 9, & 10 FULL; 5& 6 FREE FLOODING
FIGURE 4-9

STEP 15- RE-RIG MANAT{| FOR BOW VERTICAL LEG DEPLOYMENT

The MANATI will reload the main winch with the 5740 foot wire rope for

the bow vertical leg V1. She will also load the second drum of the winch with

2, s "ll
PR L
cat e et 0 e .
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';? the final 8570 foot length of 1 1/4-inch wire rope to be used as a crown line ’?;
::f e for lowering t>th vertical legs. Auxiliary hardware including chain,swivels, %E
- acoustic release, clumps, and fittings will be positioned on deck for instal- pad
- lation. The exact length of chain required for correct SQUAW depth deter- .
.','.. mined from measurements in earlier steps will be cut and faked out for '.ZE'-
'::' installation. The chain pendant on SQUAW attached to the bow vertical leg :'é::

padeye, V1, is 90 feet.

iT

N - e
. STEP 16 - INSTALL BOW VERTICAL LEG : N
0 ‘...-\L:]
o The MANATI will install the bow vertical leg in an anchor-last scenario R
Sy

utilizing a crown wire and acoustic release. She will maneuver to recover the e

bitter end of the bow vertical leg chain pendant which is secured to a deck

fitting. This pendant is 90 feet long. Additional chain will be connected

s
.
v 's

>
A
),

AR
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to this pendant determined from previous depth measurements. The vertical leg
wire rope will be connected to the chain and deployed as the MANATI pulls
away from the SQUAW. The horizontal separation between SQUAW and MANATI will

be increased as wire is deployed to preclude the possibility of hockling. The

s

.
‘.""'

Miller swivel will be connected to the lower end of the vertical leg wire and

. load transferred to the vertical leg clump. The acoustic release will be

@’ rigged on a 20 foot wire rope pendant to the clump and connected to the end
of the 8570 foot crown line. Once the clump and acoustic release are deployed,
the release will be activated to check operation. Periodically, while lowering
the clump, the acoustic release will be interrogated to check operation. The
clump will be lowered until its weight is transferred to the SQUAW. At this
point the clump will be directly below the SQUAW and 300 feet above the sea
floor. A sketch of this operation is shown in Figure 4-10.

P: oY 5 |

A
Q\ SQUAW WITH MOORING =

LEGS M) AND M2 IN PLACE M/V MANATI

VERTICAL LEG V1

...:

ACOUSTIC RELEASE R

. ‘x"

Ry 28000# (IN WATER) CLUMP -
J- S
RN

LOWERING OF VERTICAL MOORING LEGS e

FIGURE 4-10
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'10 TONS ] 10 TONS

' 21 TONS A
BOW AND STERN MOORINGS PARTIALLY TAUT; LOWERING FORWARD ANCHOR LEG

L3
A
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*
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= FIGURE 4-11
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The draft and trim conditions of SQUAW with leg V1 are shown in Figure
4-11. 1In this case the SQUAW is trimmed 3.42 feet down by the head. P

STEP 17 - RELEASE BOW VERTICAL CLUMP AND RECOVER CROWN LINE

The MANATI will activate and release the acoustic release. The opera-

tion will be detected by a ping rate change. The crown line will then be

. recovered.

STEP 18 - RE-RIG MANATI) FOR STERN VERTICAL LEG DEPLOYMENT

. The MANATI will load the final 5740 foot length of 1 1/4-inch wire rope :{;{
. "' on her main winch. All auxiliary mooring equipment including clump, chain, :
- swivel, fittings and acoustic release will be positioned for installation.
- The correct length of chain will be cut for attachment to the stern vertical :-

leg chain pendant. ¥,

STEP 19 - INSTALUSTERN VERTICAL LEG :.“..

The MANATI will install the stern vertical leg, V2, with the same pro- e
o cedure outlined in Step 16. Draft and trim conditions after this operation e
are shown in Figure 4-12. In this case, the SQUAW is trimmed 0.68 feet down

by the head. ;;j

18.76°

'lOTONS ‘ 10TONS'

. - 21 TONS 21 TONS o
BOW AND STERN MOORINGS PARTIALLY TAUT; FORE AND AFT ANCHOR LEGS LOWERED

. FIGURE 4-12

i
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STEP 20 - RELEASE STERN VERTICAL CLUMP AND RECOVER CROWN LINE

The MANATI will activate and release the acoustic release. Operation

will be detected by a ping rate change. The crown line will then be recovered.

STEP 21 - RECOVER STERN MOORING LEG CROWN LINE BUOY

.t

The MANATI will recover the stern mooring leg crown line buoy and upper

2

end of crown line. The crown line end will be secured on to the winch and

approximately 500 feet wound on to the drum.

:
e Ce

{}1 ';ww

STEP 22 - DEPLOY SMALL BOAT

"y
s
,
3

"
\..‘
N

.
-

A small boat will be deployed to transfer personnel to the SQUAW and to

y

take tension readings on the bow mooring line (tensionmeter previously
installed). The tension readings are to be used to insure proper moor geometry
and forces. Communication between the SQUAW and the MANATI will be by hand-

held radio. Personnel will remain on SQUAW while the stern mooring is positioned.

STEP 23 - MOVE STERN MOORING ANCHOR TO FINAL LOCATION

The MANATI will maneuver the stern mooring anchor to its final position.
This will be done by dragging the anchor using ship's thrust. Two types of
measurements are to be used to accomplish this task. The anchor position can
be determined by utilizing the range and bearing capability of the acoustic
release system in conjunction with the Mini-Ranger navigation system. The
final anchor position is to be approximately 6000 feet south of the final
SQUAW position., The use of this navigation system to position the anchor is
for order of magnitude location only. Inaccuracies in the systems will not
insure proper moor geometry. The primary positioning method involves the
reading of tension in the bow mooring line. As the MANATI tows the anchor

toward its target, the mooring line catenary will be stretched and tension
will increase. This increase will be detected on the SQUAW and radioed to the L
MANATI. The final anchor position will be reached when the tension on the T

SQUAW reaches 33,000 pounds. There is a tolerance on this tensicn of -2000 o

RS

pounds and +1000 pounds.
The MANATI will utilize the navigation systems to maneuver the anchor :iti
on to the north-south line. The tension measurements will be used to locate kéﬁ
the anchor along this line. The anchor will be pulled along this line by S

the MANATI thrust. The following example will be used to illustrate the




0t v
w
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£ scenario. The MANATI will maneuver the anchor on to the north-south line and R&;
;; ;{; approximately 1000 feet from the final target position. The MANATI will then gi{
. ) reduce thrust and tension and will be read on the SQUAW. The MANATI will then =
n be requested to pull the anchor approximately 200 feet further south and ten- %é&
Ej sion will be read again. This sequence will be followed until the tension Raq
we readings reach 33,000 pounds. A tolerance of -2000 pounds and +1000 pounds is Ej:
applicable to these readings. With the MANATI maintaining position and holding i

N the stern crown line,the tension will be monitored for approximately one hour ;?5‘
- to determine if the anchor has slipped. E;?
: As the stern mooring leg is pulled to the south, and the tension increases éji
in the mooring lines, the downward force on the bow and stern of the SQUAW will E;::

ZE also increase. When the anchor is finally set the draft and trim condition i;:
i of the SQUAW will be approximately as shown in Figure 4-13. In this case, the gﬁ;
SQUAW is trimmed 0.80 feet down by the head. e

I"‘[!

. Yn.u TONS L

0 1z9410ns' e

. ' N

21 TONS 21 TONS .

- BOW AND STERN MOORINGS TAUT; FORE AND AFT ANCHOR LEGS LOWERED o

- FIGURE 4-13 R

STEP 24 - REMOVE TENSIONMETER o

. The tensionmeter and rigging hardware on the bow mooring line will be RS

- RS

= removed. A turnbuckle is installed in series with the tensionmeter. This R

N turnbuckle will be opened to transfer the load from the tensionmeter to the &if'

. . . N,
parallel chain pendant. All hardware is to be removed and loaded on the ¥

) small boat. ?;:

STEP 25 - REMOVE ALL MISCELLANEOUS RIGGING R

N

All miscellaneous rigging material is to be removed. This includes the oy

two flashing lights, portable navigation lights, wire straps and tools. DERE

-41- ¥

. e . . - .
1--' L AP .
W N T

- e




‘-'-Y“—h\‘l‘l_

DN

RN

. e~ e e
T

Y
e

" .‘<*' A. ¥ ol T Y n,‘..‘.‘-"‘ ".;- ‘ - Bl ..-- &

STEP 26 - RIG TEMPORARY DEPTH MEASURING STRINGS

Two depth measuring strings will be rigged on the SQUAW connected to
the mooring padeyes. These strings will be made up of polypropylene line
with small floats applied at 25 foot intervals. As the SQUAW submerges to
its final equilibrium depth, these strings will indicate this depth. The
strings will be connected to the SQUAW with breakaway sections at the hottom

so that they can be pulled loose from the surface at the completion of work.

STEP 27 - SUBMERGE SQUAW

The SQUAW will be submerged by flooding ballast tanks. In its present
condition, ballast tanks 1, 2, 9, and 10 are filled with frésh water and
sealed. Ballast tanks 5 and 6 are free flooded so that water levels inside
the tanks equals the outside level. They contribute no buoyancy to the SQUAW.
The large (6 inch) valves on deck for tanks S and 6 are open. The ballast

conditions are shown in Figure 4-14.

o

CROSS SECTION SHOWIJG BALLAST CONDITIONS

FIGURE 4-14

The deck ballasting manifold is shown in Figure 4-15. Prior to flood-
ing ballast tanks 3, 4, 7, and 8, the valving will be checked. This check
will require two men, one to operate the ballast manifold input valves and
one to operate the ballast manifold valves for tanks 3, 4, 7, and 8. Both
ballast manifold input valves will be initially closed. Sequentially, start-
ing with ballast tank 3, an individual ballast manifold valve will be opened.
This will vent air into the manifold. One of the ballast manifold input
valves will be momentarily opened to verify tank venting. Both valves will be
closed. This procedure will be repeated for all other ballast manifold valves

on tanks 3, 4, 7, and 8. This exercise will insure that all valves are

operating properly.
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MBT 10 VBT 8 MBT & MBT 4 MBT 2
~ & 1 & i) 0] [ ] i o)
AFTER & ; o
) ! v~ _r RWARD
TRIM TANK ~ T
! TRIM TANK
. : & ® ]3]
MBT § MBT 7 MBT 5 MBT 3 MBT I
® MAIN BALLAST VALVES (10 eo.)
C BALLAST MANIFOLD VALVES (18 ea.)
8 BALLAST MANIFOLD INPUT VALVES (2 ec.)
DECK BALLASTING MANIFOLD - SQUAW
FIGURE 4-15

The tug will take a position approximately 75 feet off the port side of
the SQUAW. A radio check will be made to advise all vessels that the SQUAW is
ready to be submerged. With both ballast manifold input valves closed, all
ballast manifold valves for tanks 3, 4, 7, and 8 will be opened. Both ballast
manifold input valves will be opened. This will cause ballast to be taken on
the SQUAW. Finally, four ballast manifold valves on tanks 5 and 6 will be
opened. This will prevent air from being trapped if the SQUAW submerges with
significant trim. All personnel will depart the SQUAW and return to the MANATI.

STEP 28 - MOORING OBSERVATION

After the SQUAW submerges, the depth will be observed by the depth
measurement strings utilizing the tug. Both the MANATI and tug will stand by for
a period of 6 hours observing the SQUAW position and depth. The tug will plot
and log SQUAW position using her LORAN-C system,

STEP 29 - RECOVERY OF STERN CROWN LINE

The MANATI will activate and release the acoustic release on the stern

crown line. The crown line and release will be recovered by the MANATI.
STEP 30 - FINAL POSITION MARKING

The MANATI will proceed to the SQUAW markers and make depth measurements
with her fathometer. The position will be accurately logged and plotted using
the Mini-Ranger system. Both depth measuring strings will be recovered. The

MANATI and tug will then depart for San Diego.
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; 4.4 FORCES CN SQUAW IN SUBMERGED MOOR ig?v
;E ?j? As the SQUAW sinks from the surface down to its final moored position, gﬂ:
h » at approximately a 300 foot depth, the remaining ballast tanks 3, 4, 5, 6, 7, o
- and 8 plus all open superstructure areas will flood with sea water. As the ]
N vessel descends, the total vertical force applied by the bow and stern mooring :E;
. lines decreases as mooring chain is deposited on the bottom; total downward @QE
force from these lines drops from 25.87 tons at the surface to 20.04 tons at ;i;
300 feet. When the clumps at the bottoms of the fore and aft vertical legs o
settle on the bottom, the downward force acting on the SQUAW will decrease i{;f
by another 25.00 tons, the weight in water of the clumps. The final set of i({
forces applied to the SQUAW in the moored position are as follows: ;ﬁ{
Light Ship Weight 409.10 tons i__
Fresh Water Ballast 82.63 tons 353
Sea Water Ballast 161.53 tons -
Anodes and Instrumentation 2.41 tons .
Bow and Stern Mooring Lines 20.04 tons ;3;{
Fore and Aft Vertical Legs 17.00 tons E;:
Total downward force 692.71 tons g
Total submerged buoyancy 700.66 tons LUy
Reserve Buoyancy 7.95 tons EE:
4.5 DEMOBILIZATION ﬁ-_:.}:;
All demobilization will be accomplished in San Diego. If possible _;;
(based on time of day, and day of week) the MANATI will off-load all Govern- :fii
ment Furnished Equipment at the U. S. Naval Station, San Diego. PWC will be :t%:
requested to arrange for personnel and crane support. The Crowley crane ?39
barge (if available) and the 5 ton crane aboard the MANATI may also be utilized.
A CHESNAVFACENGCOM representative will remain in San Diego to assist f
PWC with the requirements necessary to ship out all remaining project gear. i
o
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APPENDIX A

SQUAW TRIM AND BUOYANCY
TEST PLAN AND TEST ANALYSIS

RIS AL AU, A AR PP PR RGP LR




SQUAW TRIM AND BUOYANCY TEST PLAN

PREPARED BY
CHESAPEAKE DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
WASHINGTON, D. C. 20374
22 DECEMBER 1977

Note: For the purposes of this presentation the Table of Contents and the

Appendices of the initial plan have been omitted.

1.0 INTRODUCTION

To allow the detailed design completion of the mooring system for the
SQUAW, a buoyancy and trim test is to be performed. This test will include
alternately flooding and purging each of the main ballast tanks, while measur-
ing freeboard and trim at each condition. The two trim tanks will be loaded
at various stages of the test with fresh water for simulation of the mooring

loads.

In addition to the exercise of all tanks to test their function, all
buoyancy conditions to be encountered in the final mooring operation will be

simulated. These conditions include:

A) Standby at pier

B) Towing condition

C) Surface moored by bow

D) Surface moored by bow and stern

E) Surface moored with bow vertical leg

F) Surface moored with bow and stern vertical legs

G) Submerged in final moor
2.0 BALLAST TANK TRIALS

The initial testing includes trials involving the flooding and purging
of ballast from the ten main ballast tanks. These tanks are plumbed together
by a common manifold running beneath the deck grating. Two valves are
accessible on deck for supply and exhaust of air from these tanks. Figure A-1

shows the numbering scheme for the ballast tanks. The bow starboard tank is
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Number 1 increasing aft with odd numbers to Number 9 at the stern starboard

e"s 2"
»
'

o side. The port bow tank is Number 2 increasing aft with even numbers to
Number 10 on the stern port side.

Step 1: Remove man-way covers to provide access to bow and stern trim
tanks. Flanged-dished hatch covers are located on deck near
the bow and stern. These covers are each secured with 32
stainless steel hex head bolts (1 inch). A pneumatic wrench
is required for removal of the bolts. A second dished cover
is fitted beneath each deck cover inside a trunk. Remove the

inner covers held in place with the same size bolts.

MBT 10 MBT 8 MBT 6 MBT 4 MBT 2
@] ®
AFTER i FORWARD
—_— L —
TRIM TANK hd
' TRIM TANK
K ]
MBT 9 MBT 7 MBT S MBT 3 MBT 1

@ MAIN BALLAST VALVES (10 ea.)
O BALLAST MANIFOLD VALVES (18 eo.)

8 BALLAST MANIFOLD INPUT VALVES (2 ea.)

DECK BALLASTING MANIFOLD - SQUAW
FIGURE A-1

Step 2: Fitthe 1 1/2-inch by 200-foot air supply hose to the ballast
tank supply manifold valve penetrating the deck grating above
tank Number 6. This hose mates with a 1 1/2-inch male National
Standard Hose Coupling Thread (11 1/2 threads per inch).

Connect this hose to the pier air supply manifold.




Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Fit the 1 1/2-inch by 100-foot air supply hose to the ballast

tank supply manifold valve penetrating the deck grating above
tank Number 5. This hose mates with a 1 1/2-inch male National
Standard Hose Coupling Thread (11 1/2 threads per inch). The
valved end of the hose should be secured to a convenient

fitting on the pier.

Remove all miscellaneous hardware (chain, shackles, pendants,

etc.) from deck and store on pier.

Measure and log depth of water in forward and aft trim tanks.
Access for depth measurement in each tank is through a 1 1/2-
inch bulkhead penetrator welded through the tank top. These
penetrators are located on the after top of the forward trim
tank and on the forward top of the after trim tank. Each
penetrator is closed off with a 1 1/2-inch screwed cap. Water
level within the tank can be measured with the dip stick and

water finding paste.

Empty the forward trim tank using a pier mounted pump. Access
to the tank can be obtained by removing the 2 1/2-inch flanged
valve on the tank top. The pump suction hose can be lowered

through this valve flange.

Adjust the water level in the after trim tank so that the tank
contains 5.13 tons. Access to the tank is similar to that
described in Step 6. Water volume is equal to 1380 gallons
and the water depth is 3 ft-1 inch as measured through the
sounding tube (1 1/2" tank penetrator - see Step 5).

Set up the Dumpy level on the pier with a view of the SQUAW's

bow and stern deck areas. Establish the elevation of the level
sight above the pier and measure the distance from this reference
to the water surface. This distance, water surface to level height,
must be measured and logged each time a trim reading on the SQUAW

is taken so that tide changes can be factored out of the calculated

draft changes. Mark all positions for measurement for repeatability.
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Step 9:

Step 10:

Step 11:

Step 12:

Step 13:

Step 14:

Step 15:

Slowly blow all ballast from the ten ballast tanks. Use the main
deck manifold. Blow the tanks in the following sequence; 1 § 2,
9§10, 34, 768, and 5 § 6. Insure that each tank is void

by observing air escaping from under the tanks.

Take trim measurement with Dumpy level and leveling rod. Log

data on sheets included in Appendix A.

Open flood valves for tanks 9 § 10. Allow tanks to fill until
no air flow is detected out of the vent hose. Take trim measure-

ments and log data.

Open flood valves for tanks 1 § 2. When flow has stopped take

trim measurements and log data.

Open flood valves for tanks 5 & 6. When flow has stopped take

trim measurements and log data.

Open flood valves for tanks 3 § 4. When flow has stopped take
trim measurements and log data. (PRESENT CONDITION SIMULATES
TOWING CONFIGURATION).

Secure all ballast valves. Slowly open valves for tanks 7 & 8
and check for air flow out of tank. Blow tanks 7 § 8 until air

escapes from under the tanks.

3.0 TRIM TANK TRIALS

The following trials include weight adjustments to the hull by adding

or removing water from the two trim tanks.

3.1 SIMULATION OF BOW MOORING

A simulation of the buoyancy conditions when the SQUAW is moored by the

bow on the surface is to be run. The mooring forces for a bow mooring yield

a vertical force applied to the bow of 26,100 pounds. This force is to be

simulated by loading the forward trim tank with 11.66 tons of fresh water,

Step 16:

Run the 1 1/2-inch fresh water supply hose through the deck hatch
(forward) and load 11.66 long tons of water into the trim tank.
This weight is equivalent to 3130 gallons and a water height
inside the tank of 3' - 5" as measured with a dip stick through

the sounding tube.
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Step 17: Take trim measurements with the Dumpy level and log results.

‘.’ ..
)

<t

3.2 SIMULATION OF BOW AND STERN MOORING

B

A simulation of the buoyancy conditions when the SQUAW is moored with

Ty

both bow and stern lines is to be run. The mooring forces for the stern

’
o)

A

e

anchor system are equal to those for the bow system. That is, 26,000 pounds

-/
A

of vertical force will be applied to the stern by the mooring line. This

3

force is to be simulated by loading the stern trim tank with 11.66 tons of

.l..

fresh water. Szf
Step 18: Run the 1 1/2-inch fresh water supply hose through the deck Ei;
hatch (aft) and load 11.66 long tons of water into the trim B

tank. This weight is equivalent to 3130 gallons. The aft f??

trim tank was initially loaded with 1380 gallons so that after iﬁﬁ

this addition the new total will be 4510 gallons or 16.82 long "

tons. This quantity will fill the tank to a level of 4' - 4 1/2" e

as measured with a dip stick through the sounding tube. Pty

(s

Step 19: Take trim measurements with the Dumpy level and log results. g%g
3.3 SIMULATION OF FINAL SUBMERGED CONDITION ﬁ
A simulation of the buoyancy conditions when the SQUAW is submerged is {jQ

to be run. In this condition the two vertical leg anchors will be resting on Eii
the sea floor. The SQUAW will be supporting the weights of the vertical legs :&f
(wire and chain) and the vertical forces applied by the bow and stern mooring Efi
lines. Each vertical leg will weigh 15,330 pounds (excluding anchor). Each ;ik
mooring leg will apply a vertical force of 21,360 pounds. Cumulatively, the ng
vertical forces equal 73,380 pounds. This weight will be simulated by adding -i?f
water to the two trim tanks so that each represents half of the force. Eiz

Step 20: Add water to the stern trim tank, as before, until a total weight

of 21.51 long tons is reached. This weight is equivalent to 5780

., v e
T
.

e N e
. A I
v .
.
- A TR T N

gallons of fresh water and will bring the water level in the tank

to 4' - 11" as measured through the sounding tube. -

Step 21: Add water to the forward trim tank, as before, until a total weight ;ti
N

of 16.38 long tons is reached. This weight is equivalent to 4400 PN

gallons of fresh water and will bring the water level in the tank !ﬁi

to 4' - 0" as measured through the sounding tube.

AR,




Step 22: Insure that all deck ballast control valves are closed except for

s those penetrating tanks 7 § 8. Insure that the 1 1/2-inch supply
hose to the deck valve for inlet to the ballast control manifold

is connected to the pier air supply with the air supply valve off.

Insure that the 1 1/2-inch hose connected to the second deck

T )
Tt

ballast manifold valve is rigged with the pier-side valve closed.

3
l"

Insure that the two deck ballast manifold valves are open. This

will allow control of ballast in tanks 7 § 8 from the pier.

Step 23: Install the gaskets and inner hatch covers above both fore and

f aft trim tanks using the pneumatic wrench. Install all bolts on

the inner hatches.

Step 24: 1Install the gaskets and outer hatch covers from both fore and aft

o
~ .
-
- .
<.
.
..
.

. trim tanks. Four bolts on each cover are required equally spaced
around the bolt circle.

b-'
F.
.
A
l. l.
[ =

Step 25: Open the pier-side valve on the 1 1/2-inch hose to allow tanks 7
§ 8 to flood. With these tanks flooded, the SQUAW has a calculated o
reserve buoyancy of 6.70 tons or 15,000 pounds. -

L‘ Step 26: Rig the 10-ton weight with tensiometer in line for 1ift from the E—-
pier to the SQUAW deck. The weight is to be slowly lowered to iéﬁ
the centerline, fore and aft, and amidship. As the weight is :&;
transferred from the crane to the SQUAW, the value registered on b

the tensiometer will decrease until the SQUAW's deck is awash.
The tensiometer reading, stabilized with the SQUAW deck awash,
subtracted from the reading with the weight in air is equal to the

SQUAW reserve buoyancy. Log the readings on the data sheets

R provided in Appendix A. ;3
Step 27: Remove the weight from the SEACON's deck and secure on the pier. E;ﬂ

Take trim measurements with the Dumpy level and log results. ff;

-‘\‘

Step 28: Blow ballast from tanks 7 § 8 by opening the pier air supply Lr

already connected to the ballast manifold. %Z

3.4 SIMULATION OF SURFACE MOORING WITH BOW & STERN VERTICAL LEGS Z'-j':

The simulation of buoyancy conditions when the SQUAW is moored with fore P“

and aft mooring legs and the bow vertical leg installed is to be run. The

A-7 d
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3
- vertical forces to simulate the condition sum up to 138,900 pounds. This
. 20 load is symmetrically supported by the SQUAW and is equivalent to 62.00 long
v ) tons or 16,650 gallons of fresh water.
> Step 29: Verify that the ballast tanks 7 § 8 are void of water by observing
E air, when supplied, escaping from beneath the tanks.
W Step 30: Remove both outer and both inner hatch covers as described earlier,
- Step 31: Add water to the stern trim tank, as before, until the tank is
% totally full. This will bring the water volume to 9600 gallons.
: The weight of this water is within 1000 pounds of the design
load condition and is satisfactory for this trial.
5 Step 32: Add water to the forward trim tank, as before, until a total of X
31.00 long tons is reached. This weight is equivalent to 8325 RO
gallons and will bring the water level in the tank to 5' - 11" v
inches as measured through the sounding tube. E;:
Step 33: Take trim measurements with Dumpy level and log results. :f%:
.“.:':’
3.5 SIMULATION OF SURFACE MOORING WITH BOW VERTICAL LEG o
- o
(!, The simulation of the SQUAW moored on the surface with both bow and
stern mooring lines and the bow vertical leg installed is to be run. To simu-
late this condition, total mooring forces and weights equal 42.66 long tons
with the load distributed toward the bow. ,_4
l 7
Step 34: The water level in the stern trim tank must be lowered so that the .ii:
L; tank holds 11.66 long tons for vertical force simulation plus the e
. original 5.13 long tons of ballast. This weight is equivalent to f:ﬁ
- o
e 4510 gallons of fresh water and will bring the water level inside E”ﬁ
h the tank to 4' - 4 1/2" as measured through the sounding tube. RN
The gasoline powered pump is to be used to remove water from the tank. ykﬁ
;? Step 35: Insure that the bow trim tank's water level is 5' - 11 inches. ':3;
. ,T1
4 Step 36: Take trim measurements with the Dumpy level and log results. ETS
.; 4.0 FINAL PREPARATIONS FOR MOOR ;ﬂi;
g8 AT
-~ The final steps in the buoyancy and trim trials include securing the e
= , SQUAW for the final mooring operation. All trim tanks will be loaded to their :E:
R final configuration. NS
- P,
- N
: e

"-'V‘
[




.\
)
MY
o

i ps
Y e ]

P,

¥

o

IASREANLAR O LN AN p  C

Step 37:

Step 38:

Step 39:

Step 40:

Step 41:

Step 42:

Step 43:

Step 44:
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Blow all main ballast tanks in the following order; 1 § 2,
9§10, 3§ 4, and 5 § 6.

NI e

Empty the forward trim tank using a gasoline powered pump

o
9 o

with discharge over the side. Check that tank is empty

i

. 03

with dip stick through sounding tube. 5h
i) d
L

Reduce the water level in the after trim tank until its depth -§U
is 3' - 1". This level corresponds to 1380 gallons of fresh ;
LS

water or 5.13 long tonms. }{@

-‘.
", a4

Replace the 2 1/2-inch valves on each trim tank. Replace caps

.
G
U
D

on sounding tubes. Pump any water from compartments above

trim tanks. Insure that all valves are closed on each of the :$?
two trim tanks. :;i_
Seal inner hatch cover above after trim tank. Thoroughly t&i
clean flange face inside trunk, flange of inner hatch cover ‘-i
and rubber gasket (both sides). Align gasket over bolt &?‘
pattern, install hatch cover and bolts using the pneumatic Eﬁ;
wrench. fgﬁ
Install the pressure reducing regulator in line with the pier 0
air supply and connect the supply hose to the hatch cover by i{i
removing the 3/4 inch pipe plug. Pressurize the compartment - ?i?
with 2 to 3 psi by édjusting the regulator, Secure the air g;%
flow and test the seal using liquid leak detector. Insure X
that no leaks are present. Remove the hose and allow the ;5’

compartment to vent. Replace the pipe plug with Teflon tape

N
f
”

M
«

(4

for sealing. L

Install a 20-pound zinc anode inside the trunk. This anode ;f}1
must be electrically comnected to the hatch cover. Use of
short electrical conductor and clamp to hatch handle. The

zinc can be lashed to the handle.

Thoroughly clean the outer flange on the trunk. Clean the
mating flange on the outer hatch cover and both faces of the
rubber gasket. Align the gasket to the bolt hole pattern of
the flange, and install the hatch cover with bolts with the

pneumatic wrench,
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Steps 45, 46, 47, and 48: Repeat steps 41, 42, 43, and 44 for the for-
oo ward trim tank.

o )
R e R

Step 49: Make a final check to insure that all main ballast tanks are

5
'a’s

void by blowing each tank and observing escaping air from
under the tank.

-

Pl £

Step 50: Secure all deck valves on the ballast manifold.

5.0 RESPONSIBILITIES -- TEST PERFORMANCE

5 Responsibility for the SQUAW Trim and Buoyancy Test is to be divided
5 into two major areas. The two categories include test performance and equip-
ment provision.

_{ Two representatives of CHESNAVFACENGCOM will be responsible for the

test condition with support provided by PWC San Diego. All equipment will be
provided by PWC San Diego.

5.1 TEST PERFORMANCE

» The procedures outlined in this plan will be followed under the direc-
tion of CHESDIV bersonnel. In addition, one person from PWC is to assist in

(!F the conduction of the trials, taking measurements and logging results.

. Additionally, two PWC personnel are required to support the trials.

T Requirements of these personnel will include hatch removal and refitting,
valve removal, hose connection, pump operation, and general support. These
personnel should be available full time during the week of the trials.
Additional support is required by PWC for the provision and operation of a
crane to lift a ten-ton weight from the pier to the SQUAW deck and to offload

some miscellaneous equipment presently loaded on the SQUAW.

5.2 EQUIPMENT e

All equipment delineated in Appendix B is to be provided by PWC to
support the trials.

- 5.3 SCHEDULE -- SQUAW TRIM AND BUOYANCY TRIALS .

Monday, 23 January

- 0730 o Inventory all material pierside, check fitting sizes i&
with hoses (air, F. W., etc.) -

o o o Remove man-way covers (Step 1)

A-10




o Fit air supply hoses (Steps 2 and 3)
o Remove miscellaneous hardware (Step 4)
(NOTE: CRANE REQUIRED)

1230
1430

Measure, adjust and log trim tank levels (Steps 5, 6, and 7)
Set up Dumpy level, log baseline measurements
Blow all ten ballast tanks

Take trim measurements, log data (Steps 8, 9, and 10)

© O © o ©

Secure test by closing all valves and replacing all
hatches (4 bolts each)

Tuesday, 24 January

0730 Flood ballast tanks sequentially (Steps 11, 12, 13, and 14)
Take measurements and log data

Bow tanks 7 and 8 (Step 15)

Load FWD trim tank with 3130 gal of F.W.

Take measurements and log results (Steps 16 and 17)

Load aft trim tank with additional 313 gal of F.W.

1230

1430

Take measurements and log results (Steps 18 and 19)

o © o 0o 0O o ©o o

Replace all hatches and close all valves (secured for night)

Wednesday, 25 January

0730 o Remove 4 hatches
o Add 1270 gal of F.W. to stern tank
o Add 1270 gal of F.W. to FWD tank
o Rig deck valves for pierside control of ballast

tanks 7 and 8

o Install gaskets and hatches
o Flood tanks 7 and 8
o (Steps 20, 21, 22, 23, 24, and 25)
1230 o Rig ten-ton weight for 1ift to SQUAW deck
(NOTE: CRANE, WEIGHT AND TENSIONMETER REQUIRED)
o Slowly transfer weight to SQUAW
o Log final tensionmeter reading
o Remove weight and take measurements (Steps 26 and 27)
o Blow ballast from tanks 7 and 8 and secure for night

(Step 28)

A-11




Thursday, 26 January

X 0730 o Verify that tanks 7 and 8 are void (Step 29)
- o Remove all four hatch covers
o Add 3820 gal of F.W. to stern tank (tank full)
o Add 3925 gal of F.W. to FWD tank
o Take measurements and log data (Steps 30, 31, 32, and 33)
1230 o Remove 5090 gal of F.W. from stern tank with pump
o Check level in stern tank
o Take measurements and log data (Steps 34, 35, and 36)
1430 o Blow all main ballast tanks
o Empty FWD trim tank with pump (Steps 37 and 38)
o Replace all hatches and secure for night

Fr. iy, 27 January

0730 o Remove all hatches
o Remove 8220 gal of F.W. from aft trim tank
o Replace trim tank valves
o Seal inner hatch covers above aft tank
o Pressurize the tank and check for leaks
(i; o Install zinc anode
o Replace outer hatch cover (Steps 39, 40, 41, 42, 43, and 44)
1230 o Seal inner hatch cover above FWD tank
o Pressurize the tank and check for leaks
) o Install zinc anodes
i‘ ) Replace outer hatch cover (Steps 45, 46, 47, and 48)
& 1530 o Insure that all ballast tanks are voided
= o Secure all deck valves
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SQUAW TRIM AND BUOYANCY TEST ANALYSIS t\:
- hyoe
oo 390
‘v';j NS
.
PREPARED BY Y
ROBERT TAGGART INCORPORATED §$
FAIRFAX, VIRGINIA 22031 o
MAY 1978 S
» A
W
1.0 VARIATIONS FROM THE PLANNED TEST PROCEDURE ":.:)
S
[ Sl
As may be noted in Step 9 of the foregoing test plan it was intended R
to blow all main ballast tanks in order to establish a rational sequence of -
tests to ascertain the trim and buoyancy condition of SQUAW. This plan was
thwarted by the fact that during its last overhaul, all of the main ballast
tank openings along the keel had been fitted with bolted cover plates that
were not easily accessible in the test location at the Naval Repair Facility,
San Diego.
The tests were scheduled to start on 23 January 1978 at which time the
) ballast tank condition noted above was discovered. Divers were called upon
(il to remove the cover plates but this was found to be a more difficult task

than anticipated. As a result, it was decided to rework the test procedure
so as to minimize the number of tanks from which cover plates would be
removed. Calculations indicated that a fairly representative test could be
conducted with only Tanks 5, 6, 7, and 8 opened at the bottom to the sea.
Therefore, divers were dispatched to remove the cover plates from these four

tanks.

In the meantime, the test program was revised to conduct some eleven
tests intended to simulate the various conditions that would be encountered
during the SQUAW mooring operations. These tests are arbitrarily denoted
below by lower case Arabic letters followed by the date and time when the
tests were conducted; these are followed by a description of the tank condi-

- tions applicable to each test. When it is noted that ballast tanks 5 § 6 or
7 & 8 were void, this condition was obtained by blowing the tanks from the
vent piping system until air bubbles appeared alongside the submarine. When
free flood of these four tanks is indicated the vents were opened and checked

for sound of escaping air.
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1/25/78 - 0840: All ballast tanks void; after trim tank carrying

5.13 tons of fresh water.

1/25/78 - 1218: Ballast tanks 1 § 2 pressed up with salt water;

all other ballast tanks void; 5.13 tons in after trim tank.

1/25/78 - 1630: Ballast tanks 1, 2, 9, § 10 pressed up with salt

water; all other ballast tanks void; 5.13 tons in after trim tank.

1/26/78 - 0930: Ballast tanks 1, 2, 3, 4, 9, § 10 pressed up with
salt water; ballast tanks 5, 6, 7, § 8 blown void; 5.13 tons in
after trim tank.

1/26/78 - 1010: Ballast tanks 1, 2, 3, 4, 9, § 10 pressed up with
salt water; ballast tanks 5 § 6 free flooded to outside waterline;

ballast tanks 7 § 8 void; 5.13 tons in after trim tank.

1/26/78 - 1100: Ballast tanks 1, 2, 3, 4, 9, § 10 pressed up with
salt water; ballast tanks 5 § 6 blown void; ballast tanks 7 § 8

free flooded to outside waterline; 5.13 tons in after trim tank.

1/26/78 - 1150: Ballast tanks 1, 2, 3, 4, 9, § 10 pressed up with
salt water; ballast tanks 5 § 6 blown void; ballast tanks 7 § 8 free
flooded to outside waterline; 5.13 tons in after trim tank; 11.66

tons in forward trim tank.

1/26/78 - 1250: Ballast tanks 1, 2, 3, 4, 9, § 10 pressed up with
salt water; ballast tanks S § 6 blow void; ballast tanks 7 § 8 free
flooded to outside waterline; 16.82 tons in after trim tank; 11.66

tons in forward trim tank.

1/26/78 - 1445: Ballast tanks 1, 2, 3, 4, 9, § 10 pressed up with
salt water; ballast tanks 5 § 6 blown void; ballast tanks 7 § 8 free
flooded to outside waterline; 21.51 tons in after trim tank; 16.38
tons in forward trim tank.

1/27/78 - 0900: Same conditions as Test i.

1/27/78 - 0945: Ballast tanks 1, 2, 3, 4, 9 § 10 pressed up with

salt water; ballast tanks 5, 6, 7 § 8 free flooded to outside water-

line; 21.51 tons in after trim tank; 16.38 tons in forward trim tank.
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o 2.0 TEST PROCEDURE N
- ) -
A At the commencement of the test program the Dumpy level was set up on 3
‘ the pier to which the SQUAW was loosely secured. The telescope of the instru- !__
- ment was set at a height of 5' - 1' above the pier and carefully leveled so fﬁ'
- that it would read the same altitude above the waterline at all angles of ﬁ%:
- . . X . NSy
. swing at a given tide height. It could then be turned to read the height on oA

a leveling rod posted at set positions on the deck of the SQUAW forward, amid-
ships, and aft. The points selected fore and aft where doubler plates were
provided for padeyes on the deck. The fore and aft location of these points
was indicated on available drawings of the ship with respect to the bow and
stern as shown in Figure A-2, taken from NAVSHIPS 0994-011-2010, the 1971

report of the most recent SQUAW mooring operation.
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CONFIGURATION OF SQUAW
FIGURE A-2

.;: This report also located the submerged longitudinal center of buoyancy
as being 1.8 feet aft of the amidship section. The midship reading was taken
= at this point. These three measurement points are shown more specifically
in Figure A-3 and in the text that follows the readings recorded will be
designated as the elevations of the Dumpy level above the deck at Bow, €, and

- Stern.

- 3.0 TEST RESULTS AND THEIR ANALYSIS

. The three measured elevations and the corresponding height of the
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DIAGRAM OF SQUAW FOR USE IN TRIM AND BUOYANCY TEST ANALYSIS S
FIGURE A-3
Dumpy level above the waterline are tabulated below for the eleven test con- .',:'.'_:T:
ditions described earlier: L':
Bow £ Stern Dumpy Level ]
Test Elevation Elevation Elevation Above W. L. -]
a 3.04 2.90 3.41 10.50 L
(o b 8.37 6.61 5.56 13.00 L
c 11.19 10.92 11.10 16.83 '
d 7.16 5.83 5.18 10.50
e 7.81 6.71 6.31 10.50 5
£ 7.09 7.13 7.62 11.00 L.,‘
g 9.18 8.23 7.95 11.83 i
h 9.88 9.69 9.96 13.17 T
i 12.85 12.40 12.49 15.67 o]
; 8.35 8.06 8.28 11.33 [,_1
k 7.57 9.18 10.96 10.92 S
At the time when these test results were first analyzed, the fore and :-»:’_:j:
aft location of the ¢ elevation measurement point and the height of the stern »44
elevation measurement point were not known. It was known, however, that the ENE

bow and { measuring points were on a level deck parallel to the keel, and the o

fore and aft distance between bow and stern measuring points was known. To :{:‘;j
determine these two unknown values, the differences between bow and stern f'.'q
elevations were plotted against the differences between ¢ and stern elevations IR
N
as shown in Figure A-4. o
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With the exception of one point from Test a. these plotted differences

a

N fitted quite precisely a straight line with the equation:

2
)
’I

»

(Bow - Sterm elevation) = 0.56 + 2.185 (¢ - Stern elevation)

At even keel the difference between bow and stern elevations should equal the
difference between { and stern elevations. Using this equality it could be
determined that the measurement point at the stern was 0.473 lower than the
deck level to which the other measurements were made. All stern elevations
were reduced accordingly. The other set of points in Figure A-4 comprises a
plot of the differences between the bow and revised stern elevations versus
the difference between bow and centerline elevations. It can be noted that
this line has a slope of 0.545 and passes through the origin. This indicates
that the ¢ measuring point is 0.545 times the distance between bow and stern

measuring points which matches the geometry given in Figure A-3.

The solid spots in Figure A-4 which fall off the two lines indicate
an obvious error in one of the three readings for Test a. This could, of
course, have been any one of the three but it is found on analysis and
comparison with the other test data that the stern elevation should

(‘“ probably have been 3.26 instead of 3.41,

The next item of information required to analyze the test results was
a set of Hydrostatic Curves or Curves of Form for SQUAW. These were obtained
from the report of the 1976 mooring operation, NAVSHIPS 0994-011-2010 and
converted to usable form based on the draft to the bottom of the fixed ballast,
22.83 feet below the superstructure deck. These working hydrostatic curves

are given in Figure A-5.

Since some of the tests were conducted with free flooding of either
Ballast Tanks 5 § 6 or of 7 § 8 it was necessary to know the weight of water
that would be flooded into these tanks at any given draft of the ship.
Although data on the total ballast tank capacities were available there were

no data that gave actual capacity curves. Since these wrap-around ballast

. tanks occupy the space between two concentric cylinders of known dimensions

et

e 0 e

it was relatively simple to calculate their capacity curves. These are given

P,
NEPEAE NS A

in Figure A-6.
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It may be noted from the hydrostatic curves that the longitudinal
center of flotation varies between 1.7 and 2.1 feet abaft the midship section.
Thus the ¢ measurement taken at 1.8 feet abaft the midship section was a
reasonably reliable elevation at the LCF about which the ship trims. From
the difference between the bow and stern elevation readings, the trim of the
ship for each condition could be obtained. Total trim was this difference

multiplied by the ratio of the overall length of the ship to the distance

* A

between bow and stern measuring points, i.e., 134.62/118.46 = 1.136. For

o

convenience and consistency the trim will be considered positive when the g:?
bow is higher than the stern and negative when the ship is down by the ;&:ﬁ
head. 3
The purpose of this analysis is to determine the basic condition of EE%

the SQUAW after its last overhaul with regard to weight and the longitudinal FE¥
center of gravity of the ship in the light ship condition. This is needed G

as a basis for calculating draft and trim during each phase of the mooring
operations. In this case the light ship weight is defined as the base hull -
weight with trim and ballast tanks empty and with no other gear aboard.

Since the tests were conducted with only liquid added to the light ship
condition, the light ship weight can be obtained by subtracting the weight

of the liquids from each displacement of the ship at each test condition.

Total ballast tank capacities when pressed up with salt water and

their corresponding centers of gravity from the midship section are as follows:

Ballast Tanks Weight, Tons LCG (+ fwd.)

1§&2 48.03 + 22.35
3&4 69.85 + 6.04
5§6 43,65 - 9.67
788 48.03 - 22.35
96§ 10 36.81 - 35.60

Taking the test conditions previously described, the total ballast weight and
center for each condition can be derived. It may be noted that while the R
center of gravity of liquids in the ballast tanks is constant for all condi- K
tions the center of gravity of liquid in the trim tanks varies with capacity
because of the shape of the tank. The eleven test ballast conditions are as

follows: O




F. W. Ballast S. W. Ballast Free Flood Total Ballast e

Pressed Up S. W. Ballast

Test Weight LCG Weight LCG Weight LCG Weight LCG 3
a 5.13 - 34.21 0 - 0 - 5.13 - 34.21 -5.“'#
b 5.13 - 34,21 48.03 + 22,35 0 - 53.16 + 16.89 ’hﬁ;
c 5.13 - 34.21 84.84 - 2.79 0 - 89.97 - 4.84 %E'
d 5.13 - 34.21 154.69 + 1.20 0 - 159.22 + 0.07 '
e 5.13 - 34.21 154,69 + 1.20 36.40 - 9.67 195.64 -~ 1.75 -:
£ 5.13 - 34.21  154.69 + 1.20 39.64 - 22.35  198.87 -~ 4.40 R
g 16.79 + 14.07 154,69 + 1.20 40.50 - 22.35 211.98 - 2.28 '
h 28.48 - 7.55 154.69 + 1.20 40.65 - 22.35 223.82 - 4.19 '
i 37.89 - 6.15 154.69 + 1.20 41.30 - 22.35 233.88 -~ 4.15
j 37.89 - 6.15 154.69 + 1.20 41.30 - 22.35 233,88 -~ 4.15 }'
k 37.89 - 6.15 154.69 + 1,20 87.10 - 16.31 279.68 =~ 5.25 g‘i
In order to ascertain the ship displacement and longitudinal center of
gravity for each test condition, the hydrostatic curves are used. From the ) ‘i
displacement curve the weight, ASW for each LCF draft is read off. Then, at P\
this draft, the longitudinal center of buoyancy, LCB, and the moment to trim
one inch, MTI, are obtained. The trim measured during the test multiplied by ,
the MTI gives the total moment required to trim the ship from even keel to }_:‘.:
the trim condition that was measured. When this moment is divided by the .{:&
displacement it gives the trimming moment arm; this is the distance between ~
the center of the upward acting buoyancy force and the downward acting weight
of the vessel. From the evel keel location of the LCB it is then possible to r;_(
obtain the center of gravity for the condition, LCG. Then knowing the weight ‘::'.:.:'
and center of gravity of the ship in the test condition and the weight and _
center of gravity of the ballast, the light ship weight and its longitudinal
center can be obtained. These calculations are tabulated below. \
L

Lo

b

R

!
i
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G

€ Dumpy Level Draft Trim Ship in Test Condition
Test Elevation _ Above WL at LCE Feet Bsw "Lc6
a 2.90 10.50 15.23 - 0.114 412.7 - 2.047
b 6.61 13.00 16.44 - 3.728 478.4 + 0.717
c 10.92 16.83 16.92 - 0.636 503.4 - 2.017
d 5.83 10.50 18.16 - 2,784 563.0 - 0.453
e 6.71 10.50 19.04 - 2.239 599.4 - 0.939
f 7.13 11.00 18.96 + 0.068 595.9 - 1.956
g 8.73 11.83 19.23 - 1,932 606. 7 - 1.115
h 9.69 13,17 19.35 - 0.443 611.5 - 1.745
i 12.40 15.67 19.56 - 0.943 620.0 - 1.569
j 8.06 11.33 19.56 - 0.614 620.0 - 1.695
k 9.18 10.92 21.21 + 3.319 678.7 - 2,570
*Derived in following Table
Continuing the calculation and subtracting ballast.
Ship in Test Condition Test Ship - Ballast
MT1 Moment LCB LCG Light Ship
Test Ft. Tons Arm, Ft. Ft. Ft. Weight LCG
a 32.4 0.268 - 2.315 - 2.047 407.6 - 1,642
b 30.5 2.852 - 2.135 + 0.717 425.2 - 1.305
c 29.4 0.058 - 2.075 - 2.017 413.4 - 1.403
d 25.4 1.507 - 1.960 - 0.453 403.8 - 0.660
e 22.0 0.986 - 1.925 - 0.939 403.8 - 0.546
f 22.3 - 0.031 - 1.925 - 1.956 397.0 - 0.732
g 21.2 0.810 - 1.925 - 1.115 394.7 - 0.489
h 20.7 0.180 - 1.925 - 1.745 387.7 - 0.333
i 19.8 0.361 - 1.930 - 1.569  386.1 - 0.006
i 19.8 0.235 - 1.930 - 1.695 386.1 - 0.208
k 10.4 - 0.610 - 1.960 - 2.570 399.0 - 0.692

The overall average for all of these test results is a

400.40 tons with the longitudinal center of gravity at

midship section.

light ship weight of
0.741 feet abaft the

This can be compared with a light ship weight of 409.55
tons given in NAVSHIPS 0994-011-2010.

-~




q;;

AR B A U ' B A4 e . igdia B - . A g LW N et R DR LR R N R . I L) LR R 2

It does not appear logical that the SQUAW could have lost nine tons
of weight during its last submergence or during overhaul at the Long Beach
Naval Shipyard. The only overﬁaul item that could possibly cause a weight
reduction was the replacement of 334 square feet of superstructure deck
changing from perforated plate to grating which could mean a maximum
reduction of less than one ton. Therefore it appears that a closer look
at the test data may be in order.

At a first look, Test b appears to be out of line with other early
tests. This indicates an error and it is believed that these results should
be omitted from the averaging. Secondly, Test k is questionable since the

hydrostatic curves are not particularly reliable at the keel depth at which
these readings were made.

Finally, it may be noted that in Tests f through j the calculated

light ship weight has dropped significantly. When looking at the revised test

agenda it is found that in all of these tests, Ballast Tanks 7 § 8 were
supposedly free flooding. It is of interest to postulate that a vent valve
closure might have resulted in only one of this pair free flooding while the
other remained empty. To test this hypothesis, the weight of half of this

pair of tanks can be added back in to the derived light ship weight with the
following results:

Calculated 1/2 Tanks 7 § 8 Revised
Light Ship Light Ship
Test Weight LCG Weight LCG Weight LCG
f 397.0 - 0.732 19.83 - 9,67 416.8 - 1.157
g 394.7 - 0.489 20.20 - 9.67 414.9 - 0.936
h 387.7 - 0.333 20.35 - 9.67 408.1 - 0.799
i 386.1 - 0.006 20.62 - 9.67 406.7 - 0.496
j 386.1 - 0.208 20.62 - 9,67 406.7 - 0.688

These revised light ship results compare quite favorably with those of Tests
a, ¢, d, and e indicating that non-flooding of Ballast Tank 7 or 8 was indeed

a possibility during the tests conducted in January 1978.

CONCLUSIONS AND RECOMMENDATIONS

If then, we take the average values derived from Tests a, ¢, d, e and

the corrected values from f, g, &, i, and j the result is a light ship weight
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of 409.1 tons with a longitudinal center of gravity 0.93 feet abaft the mid-

a0 ship section. It is concluded that these values are conservatively repre-
sentative of the data obtained from the SQUAW Trim and Buoyancy Tests and it
is recommended that they be used as a basis for calculating the various

operational conditions that will be encountered during the SQUAW mooring

activities.

Because of the uncertainty regarding the venting of Ballast Tanks 7 §
8 it is strongly recommended that all tanks to be free flooded during the
mooring operation be thoroughly checked for proper action of the vents and

flooding openings before the ship leaves the pier.
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APPENDIX B

PRELIMINARY ANALYSIS OF SQUAW MOORING
TRIM AND BUOYANCY CONTROL
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INTRODUCTION

K, It is planned to moor the SQUAW in 6000 feet of water off San Diego
. at the end of June 1978. A set of Trim and Buoyancy Tests were conducted
. on this vessel in January 1978 in order to yield trim and buoyancy data
that could be used in the mooring operations. These tests have recently

-, been reevaluated and it appears that the conclusions drawn therefrom were

optimistic. If the SQUAW mooring operations were to be conducted in accord-
- ance with the planned procedure it is conceivable that the results might not be
v as planned. Therefore, a series of alternative mooring procedures have
- been tested to evolve a safer and more successful mooring operation. These

alternatives are reported herein and a recommended procedure is given.
PURPOSE OF THIS REPORT

Since the steps recommended herein have already been taken, this
report serves only as a back-up justification for making the recommendations.
It will therefore be assumed that the reader is acquainted with the SQUAW - l~ X
;; and the general mooring concept. For ready reference it might be stated ke
: here that the SQUAW has a cylindrical pressure hull with conical ends, in- FT*
u side which are contained a forward trim tank and an after trim tank. Wrapped -

around the hull are five pairs of ballast tanks numbered from bow to stern, K
the starboard tanks numbered 1, 3, 5, 7, and 9 and the corresponding port. By
tanks numbered 2, 4, 6, 8, and 10. These ballast tanks must be completely ?;
filled on submergence.
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Prior to the trim and buoyancy test it was found that cover plates had

"ot

s
e

g been bolted to the bottom inlets to all ballast tanks; thus they were no

longer free flooding nor could they be blown out fc: buoyancy. The covers e
- were removed on Tanks 5, 6, 7, § 8 so these tanks could be used to contain t{h
- variable quantities of ballast for the test. Also some 5.13 tons of fresh
= water were inserted in the after trim tank for all tests since this was a <

. - quantity that had been used during previous moorings.
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Although all of the ballast tanks were progressively filled during
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- the trim and buoyancy test, with draft and trim being measured for each con-

= . dition, only one of these tests was used as a basis for deriving the buoyancy




N control procedure for the mooring operations. The conditions for this partic-

s ular test were that Tanks 1, 2, 3, 4, 9, § 10 were pressed up with sea water,
. S5, 6, 7, and 8 were blown empty, and 5.13 tons of fresh water was contained
in the after trim tank. Upon recalculation it was found that this test on
which mooring procedures were based gave slightly erroneous results when
compared with the other tests conducted. For example, when reduced to light

ship conditions the basic test gave a light ship weight of 403.2 tons with

o a longitudinal center of gravity 0.60 feet abaft amidships whereas the best
E} average of all available data was a light ship weight of 409.1 tons with a
7 center of gravity 0.93 feet abaft amidships. Additionally, the estimates of
ii mooring system vertical loads on the submarine have been revised since the
- initial calculations were made and the order in which the mooring lines were

. to be lowered has also been changed. There still remains some question as
to whether the bow and stern mooring legs will be pulled out to the final

spread before the vertical anchor legs are lowered.
REANALYSIS OF MOORING PROCEDURES

Based upon more recent data on the mooring system vertical loads, and
using the average light ship condition mentioned above, each possible step of
- the mooring procedure has been recalculated for a number of buoyancy control

options. These options are designated by lower case Arabic letters as follows:

i Wi N e
ar Y,

a. Covers remain on and Ballast Tanks 1, 2, 3, 4, 9, and 10 are pressed
up with sea water; Ballast Tanks 5, 6, 7, and 8 are blown empty; after

trim tank contains 5.13 tons of fresh water.

b. Same as a. abcve except Ballast Tanks 7 and 8 are allowed to free flood

as the ship sinks deeper in the water.

4

c. Covers are removed from Ballast Tanks 3 and 4 and Tanks 3, 4, 5, 6, 7,
and 8 are blown empty; Ballast Tanks 1, 2, 9, and 10 remain covered
f and are pressed up with salt water; after trim tank contains 5.13

tons of fresh water,

= d. Same as c. above except that Ballast Tanks 5 and 6 are allowed to free

flood as the ship sinks deeper in the water.

The various mooring system loading conditions that were analyzed for each

of the above ballast options are designated by Roman numerals as follows:
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o AL Nl e § -
N
o
I Towing condition - no lines aboard :2:;
rﬂ{- 11 Bow mooring line out with anchor on bottom and line slack }:}f
e S
111 Bow mooring line out and pulled taut to set anchor -

v Bow and stern mooring lines out with anchors on bottom ;:{_

!
and lines slack AV‘
- |.'\'

v Bow and stern mooring lines both pulled taut with anchors

. . cos DN

in final position e

(S
VI Bow and stern mooring lines slack with forward anchor leg suspended bxj
g
VII Bow and stern mooring lines slack with forward and after anchor i',

legs suspended A

VIII Bow and stern mooring lines taut with forward anchor leg suspended

IX Bow and stern mooring lines taut with forward and after anchor

legs suspended

X Ship submerged just below surface

XI Ship in final position submerged to 300 foot depth
(!! For the nine mooring system loading conditions with the SQUAW on the Lo
surface, the calculated bow and stern drafts are tabulated below. 6{{
. il
AR
l(-‘
v:',-'
DRAFT IN FEET AT BALLAST OPTIONS o
a b c d :-:‘:
RS
P
MOORING SYSTEM LOADING  BOW  STERN BOW STERN BOW STERN BOW  STERN SO
ro
h\l.
CONDITION | 19.69  17.25 1911 19.58 17.26 16,58 17.47  17.62 R
CONDITION II 2094  16.56  20.50 18.74 1834 1595 18.52  .17.02
CONDITION 11l 22.03 1593 2170 17.97 19.08 15,55  19.43 16,51
CONDITION IV 2029  17.42  19.66  19.85 17.68 1678 17.92  17.85 X
CONDITION ¥V 20.83 1753 2015 20.09 18.04 1692 1831 18,05
CONDITION VI 22.57  16.41 2226  18.65 19.39 1600 1978 1719
CONDITION VI 2178 18.07 2076  21.22 18.51  17.63  18.82  18.93 R
CONDITION VIiI 2330 16.42  23.07 1857 19.80  16.26 2078  17.33
CONDITION 1X 2230 1818 2106 21.78 17.92 19.06  19.26  19.11 -
- i S
When it is noted that the draft from the bottom of the ballast to the top of ERS
.\l
the ballast tanks is 21.79 feet and to the top of the pressure hull is 22.01 e

feet it becomes quite obvious how critical some of the above surfaced

P &, 40, Loy
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conditions are., Specifically longitudinal stability is greatly reduced when ;ﬁﬂ

Bodd

-ju. the forward end of the hull submerges. In Condition III a, with only a bow 5§§
’ mooring line out and the forward deck awash, it is quite possible that the Efﬁ
SQUAW would be upended with bow down. S

; _r:.:{

Although allowing Tanks 7 and 8 to free flood as in Ballast Option b. GG

o Sy

reduces somewhat the drastic trim of Option a.,the SQUAW would still assume

A

several potentially dangerous attitudes during the mooring operations and

therefore this solution is not acceptable.

In Ballast Option c., with Ballast Tanks 3, 4, 5, 6, 7, and 8 all blown
empty there is ample freeboard throughout the operation. However, in towing

to the site the ship would be down by the head which is not particularly

desirable and during the various mooring loading conditions the trim changes

quite drastically. By free flooding Ballast Tanks 5 and 6, as in Option d.,

these objectionable features can be overcome while still maintaining adequate E:E
freeboard for safety. Ny

In submerged Condition X, just as the SQUAW sinks below the surface, jii
the negative buoyancy would be 30.54 tons. This is rather excessive compared 25;
with the 7.94 tons used in the last mooring operation. Although there is no E’L‘

specific criterion against which this can be judged, it appears that the
negative buoyancy is a bit excessive. The centers of gravity anc buoyancy

are close enough together so that no excessive trim should be encountered.

There is, however, cause for alarm in the fully submerged Condition XI.

When the 25 ton weight of the anchor clumps is removed, and the mooring line N

weight is reduced by some 6 tons, the reserve buoyancy is reduced to 0.13 o

tons which is entirely unsatisfactory since with a slight miscalculation, the ; i

SQUAW could sink well below her collapse depth. E—Q
~

The results of some of these calculations are shown graphically on the
following five pages. Thrse drawings show the forces acting on the SQUAW and .
the resulting draft and trim conditions for all mooring system loading condi-

tions for Ballast Options a. and d.
RECOMMENDATIONS S

As a result of this series of calculations it is belicved absolutely
essential that changes be made in the planned procedure for mooring SQUAW

during the June 1978 operations. These are:

V-
B'S ~—

) ‘ e .".-.".'-‘."‘.".."..‘-.."-.'--_*-V.' RIS I "."A. C s 4.-- TR . . -. :.4 - .
AN A NG Y AR ; R R I A T S, L T WA, :




*. -"‘l Al ‘e .1 '. e -'.

. Rt i, Ry Niie 2% 1 N AL ATMEA SO - LW -t Ak A A AR . - A ST TN AT,
17.25° J 18.36' 19.69"
I 4 T —
— :
' | ;
1
i CONDITION |o
17.62° 17.55" 17.47°

i CONDITION Id

18.50°

16.56"

20.94°) ©

i

i

CONDITION lia

7.’

17.02°

\

7.50 TONS

CONDITION Iid

CONDITION 1l - BOW MOORING LINE SLACK

,4,9,8 10 PRESSED UP; TANKS 5, 6,7, & 8 VOID
PRESSED UP; TANKS 3, 4,7, & 8 VOID; 58 6 FKEE FLOODING

- CONDITION | - TOWING
o. BALLAST TANKS 1,2, 3
d. BALLAST TANKS 1,2, 9,8}

I

7.50 TONS




|
i

CONDITION Iila 1

16.5V

CONDITION NI

17.42° 18.72° 20

17.85° 19.43°

3.69 TONS

13.69 TONS

.29°

7.50 TONS
CONDITION 1Vo

17.88' 17.92°

7.50 TONS

Y ;

7.50 TONS

icom)mou 1vd

CONDITION Iit - BOW MOORING LINE TAUT CONDITION 1V - BOW & STERN MOORING LINES SLACK

o. BALLAST TANKS 1,2, 3,4, 9, & 10 PRESSED UP; TANKS 5,6,7,4 8 vOoiD
4. BALLAST TANKS 1, 2,9, & 10 PRESSED UP; TANKS 3,4,7,8 8 VOID; 58 6 FREE FLOODING
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b 17.53 ho.03° 20.83°

sl

\
13.69 TONS I '
|COND|TION Va 13.69 TONS
18.31"
— — =
- |
‘ Y

!

13.69 TONS

13.69 TONS

iCONDITION vd

19.23' 22.57°) -

!

7.50 TONS

20.46 TONS

iconmrlou Via

18.38° 19.78°

7.50 TONS
| CONDITION VId 20.46 TONS 7.50 TONS

CONDITION V - BOW & STERN MOORING LINES TAUT CONDITION VI - BOW & STERN MOORING LINES SLACK
FORWARD ANCHOR LEG SUSPENDED

o. BALLAST TANKS 1,
1

2,3,4,9 810 PRESSED UP; TANKS 5,6, 7, & 8 VOID
d. BALLAST TANKS 1,2, 9,1

.3
9 PRESSED UP; TANKS 3, 4,7, & 8 VOID; S8 6 FREE FLOODING

.
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S\ 18.07° 19.7%° 21.78° g“.
Y .u}-
2t h.'_.-‘
P . %
. o= L
e 4 n-'.‘ > —: ’?‘q -3
2 =3 e
o A
. - :
..‘ -, £ !
.': 0TO '.: %
- 7.50 TONS 20.46 TONS ohs 70 Yr 5
{CONDITION Vile 20.46 TONS 7.50 TONS \‘x:
- ® L

] ey
2 18.88" 18.82° l:f{}
- ¥
¢ E=- - ol T
=-- - e
- i ——— NS
. ' ,'.:.\.
AN
& 7.50 TONS 20.45 TONS icorwmon viid 20,46 TONS 7.50 TONS e
: R0
= 16.42° 19.54° 23.30° ) - ey
. (SR
:; Y - — :- :-:
- N — BOSS |~ e
K R e SO S R
13.69 TONS b
o 1 v:; R
o [ CONDITION Vlila 20,46 TONS L
13.69 TONS
. gy
- b
17.33* J 18.68 20.28° Lol
- P
[
13.69 TONS
[CONDITION Vil 20.46 TONS 13,69 TONS
=~ CONDITION Vi1 - BOW & STERN MOORING LINES SLACK CONDITION VIl - BOW & STERN MOORING LINES TAUT
- FORWARD & AFTER ANCHOR LEGS FORWARD ANCHOR LEG SUSPENDED
SUSPENDED
o 0. BALLAST TANKS 1,2, 3, 4, 9, & 10 PRESSED UP; TANKS 5, 6, 7, & 8 VOID
3 d. BALLAST TANKS 1, 2, 9, 10 PRESSED UP; TANKS 3, 4,7, 8 8 VOID; 58 6 FREE FLOODING
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0.46 TO
CONDITION Xa 2 NS 13.69 TONS

¥ LYY.

13.69 TONS 20.46 TONS !
|

e

19.11° 19.18° 19.26*

. 13.69 TONS 20.46 TONS 13.69 TONS

|CONDITION 1xd 20.46 TONS

JUST BELOW SURFACE 700.66 TONS BUOYANCY

Y

20.46 TONS 13.69 TONS

13.69 TONS 20.45 TONS

[}
731.20 TONS TOTALY (CONDITION X

i-' SUBMERGED TO 300° ‘700-66 TONS BUOYANCY

10.85 TONS 7.96 TONS Y 7.96 YONS 10-85‘70"5
700.53 TONS TOTALY iCOND'T'ON xi

CONDITION IX - BOW & STERN MOORING LINES TAUT CONDITION X « FULLY BALLASTED - SURFACE
. Fo'zle'SA;EDNa[‘)EA(:TER ANCHOR LEGS CONDITION XI - FULLY BALLASTED - 300'

. e. BALLAST TANKS ,2,3,4, 9, & 10 PRESSED UP: TANKS 5, 6,7, & 8 VOID
d. BALLAST TANKS 1, 2,9, & 10 PRESSED UP; TANKS 3, 4,7, & 8 vOID; 58 6 FREE FLOODING
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Remove all ballast water from the forward and after trim tanks. This
will increase the final reserve buoyancy by 5.13 tons over the currently
planned procedure.

Fill and press up Ballast Tanks 1, 2, 9, and 10 with fresh water. This
will increase the final reserve buoyancy another 2.22 tons over the

currently planned procedure.

Reduce the amount of chain in the upper mooring lines and relocate it
to the bottom of the mooring lines. This too should increase the

reserve buoyancy in the final condition.

Remove the cover plates from the bottom of Ballast Tanks 3 § 4 and test

the vent, flood, and blow condition of these tanks.

Before leaving the pier for the mooring operation, blow Tanks 3, 4, 7,
and 8 empty leaving Tanks 5 and 6 free flooded to the outside waterline.
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APPENDIX C
ENVIRONMENTAL CHARACTERISTICS OF THE SITE
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WIND

Average wind speeds vary little monthly between the 8.5 knot October
minimum and the 10.2 knot maximum found during March and April. The pre-

dominant wind direction is consistently out of the Northwest with speeds of

10.7 knots to 12.7 knots. Gusty winds approaching 50 knots and gale force
sustained winds of 34 knots can be expected every two years. Winds of this

strength are most likely during the winter season. Only five percent of

T AL
Lt

T T
g g

surface winds exceed 17 knots during August and October. Winds in the area

-

are strongest between January and April; March is generally the most windy
month but wind speeds are most likely to attain gale force during February.
Most cyclones originate in the area during January, February, and April.
Low pressure centers are most likely to pass through the area during the

summer months (July-September).

PRECIPITATION

Precipitation is most frequent (about 5%) during the months of Decem-
ber, January, ana February. The highest frequency of total precipitation
occurs during the months of November through February when winds are blowing -

out of the Southeast to Southwesterly Quadrants. The mean number of days

during which precipitation exceeds 0.1 inches are seven during December and
four during March. December and March normally record the maximum total
amounts of monthly precipitation of 4.23 inches and 1.69 inches respectively.
Thunderstorms are most likely to be encountered during November -(.7 day)

and September (.3 day) respectively.

VISIBILITY

Between November and February visibility decreases below 1/2 mile
between 1.6% and 4.1% of the time with maximum restriction during February.
October shows 8% frequency of fog while July-October records show fog com-
bined with haze on the order of 12% of the time. Visibility reduction to
less than 1/2 mile is caused principally by radiation fog three to seven
days per month between September and April. This fog is thickest during

late night and early morning hours.

SURFACE CURRENTS

Mean current speeds are on the order of 0.5 knots. The prevailing
current direction is from the Northwest and North from January to August and
from the Southeast and East from September to December. At least 90% of the

currents are less than 0.9 knots.




WAVE HEIGHTS

Calmest seas of 2 feet or less are most likely to be encountered during

") . February. Seas greater than 2 feet high are most likely to be encountered

%) Nt during April. Seas greater than 6 feet high occur on the order of 15% of the

| time during April, November, and December. From August to October, seas

3 greater than six feet are least likely to be encountered. Seas higher than

" nine feet are least likely during June and July and they are most likely during

February. Highest seas are most likely to occur during the months of December,
February, March, and April. Calmest conditions occur during the months of
Jay, August, September, and October when 95% of the waves are six feet or less

in height. Fifteen foot waves repeat on the order of every two years.
BATHYMETRY AND BOTTOM CHARACTERISTICS

Qf According to an article written by Normark and Pipe which appeared in :
E» the March 1972 issue of the Journal of Geology, the proposed site for the SQUAW ;:EQ
f_ méoring (32° 2-' N Latitude; 117° 50' W Longitude) has a bottom depth of {%f
' approximately 1860m (6102 ft.). The topography of the ocean floor in this ]
N area is characterized by gentle slopes and freedom from channels. Bottom -
sediments range in thickness from 300m to 400m and consist primarily of mud o
(comprising 80 - 90% clay) mixed in some places with thin sand. Some evidence :ﬂg

(if suggests the existence of turbidity currents in the area which are capable ~:'
= of transporting large amounts of sediment, although the article gives no -

quantitative information as to the intensity of these currents.

D
LIS I WY W )

To obtain direct data on bathymetry and bottom characteristics, repre- o
sentatives of CHESNAVFACENGCOM boarded the USS ABNAKI (ATF-86) on 25 July 1977 K
to tiransit to the site for a bathymetric survey and to collect core samples
for analysis. Several transits were made across the general area where the :gﬁe
SQUAW is to be moored covering a period of about seven hours. During this o
time the fathometer readout showed a constant 1050 fathoms. Upon later
analysis of the graphic depth readout from the fathometer it was concluded
that an average value of 1040 fathoms, or 6240 feet should be used for the

- mooring design. b

- During the same period two bottom core samples were taken that were e

- transferred to the Civil Engineering laboratory for analysis. The vane shear

test results are given in Figure C-1. Since the cores were so shallow, CEL

utilized experience and data on other samples in the area to extrapolate the

results to a greater sub-bottom depth; these results are given in Figure C-2,

e

»
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APPENDIX D

TASK ORDER P0004

CONTRACTS N00024-76-A-2035; N00024-78-PR-00195
CROWLEY MARITIME SALVAGE
ONE MARKET PLAZA
SAN FRANCISCO, CA 94105

STATEMENT OF WORK
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T STATEMENT OF WORK tss:
‘l: ﬁ;j The Contractor shall develop an operational plan and provide vessels, per- :;ﬁ'
! sonnel and miscellaneous equipment to install the SQUAW MOOR off San Diego, )
(T
ﬁ California, 300 feet below the water in 6000 FSW. The moor will be oriented ot
. AT Y
E in a north-south direction on two mooring legs. There will be two additional oy
-~ legs suspended vertically from the sub for stabilization at the 300 ft. depth. "
N The SQUAW is a 135' long, 408 ton small submarine which will be used as a Ei
P sonar training device. The SQUAW will be rigged with 4 chain pendants (one FFi:
- for each leg) and made ready for installation by the Government. Installa- ::!
[ R
tion of the SQUAW and its mooring system will be undertaken by Crowley in LF;,
accordance with plans approved by a designated Government representative or Eﬁ;
- agency. S
- PLACE OF PERFORMANCE o
T,
These services shall be performed in the vicinity of Washington, D. C.; San ilik
'E Francisco, California; and San Diego, California. - i:ﬁ
COMPLETION DATE :;Z'_:-_:‘
(,E The desired completion date, including submission of post operation reports, :
is 15 August 1978. : ]
P
- BASIS AND AMOUNT OF COMPENSATION L
X
ry
< The work as outlined herein will be undertaken by Crowley under firm fixed iii
o price provisions of the Basic Ordering Agreement for an amount of $174,600.00. P
Zf GOVERNMENT FURNISHED EQUIPMENT AND MATERIALS ?ﬁ“

The Government will provide:

a. SQUAW, ready for installation with 4 chain pendants,

Public Works Center, San Diego.

b. Bow leg and stern leg, each with:

'
o anchor, 6000 1b. 1lwt. g,“

: B o chain, 2", 90' length Piu
i: o clump, 7000 1b. steel - air weight, water weight };:
: approximately 6000 1bs. ftéz
P 3
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o chain, 2", 100' length
o wire rope, 1.25" dia., 8570' length

hP N i S ]
R AL
LS

t

o shackles and other hardware

e St sl

c. Center legs (two) each with:

v
z
gt b

o clump, steel and concrete, about 5' cubed, approximately

‘a

40,000 1bs. air weight (approximately 28,000 1b. water weight)
chain, 2", 25' length

bl
L2}

o
. . Gy

o swivel 33 ton rating b%

s

o wire rope, 1.25" dia., 5470' length G

'-.'; >

o chain, 2", 155' length AR

o shackles and other hardware 55:

d. Wire rope, 1.25" dia., 8570' spare length ;ﬁﬁ
e. Wire rope, 1 1/8" dia., approximately 12,000' length, lowering line Ny

f. Anchor, 6000 1b., spare lwt or similar
g. Chain, 2", spare 3 to 4 shots

h. Shackles and other hardware, spare :
i. Acoustic releases with support equipment {77
j. Tension monitoring equipment and operating personnel Eﬁj
D‘ ;'-
With the exception of those items listed below, all Government furnished equip- :?i
ment and materials will be delivered to Crowley at a designated site in San ij:
Francisco Bay. The following items will be delivered to Crowley at a designated -
site in San Diego. .ﬁ?

Squaw rigged and ready for installation d
6000 1b. anchors (3) E;_
7000 1b. steel clumps (2)

40,000 1b. steel and concrete clumps (2)

Any costs incurred by Crowley in procurement or transporting of those items
identified as Government furnished will be charged to the Government in addi-
tion to the Fixed Price, and in accordance with terms of the Basic Ordering e

Agreement. {i
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AVATLABLE PLANS AND TECHNICAL INFORMATION

The Government will provide, at no cost to Crowley, all plans and technical

data related to the SQUAW and the mooring system, which may be available.

CROWLEY WILL PROVIDE

With the exception of those items identified as Government furnished, Crowley
will provide all equipment, materials, and labor necessary to (1) prepare an
operational plan for installation of the SQUAW, (2) execute the approved

plan, (3) prepare a post operational report.

OPERATIONAL PLAN

The operational plan shall be developed by Crowley in sufficient detail to
enable the designated Government representative or agency to insure that
Crowley intends to install the SQUAW and associated moorings in an expedient,
professional manner employing methods which minimize the potential for
damage to the system during installation. The plan as approved in writing
by the designated Government representative or agency will be considered a

part of this Agreement.

ON-SITE MESSING AND BERTHING FACILITIES

On-site messing and berthing facilities will be available for Crowley personnel
and a maximum of ten (10) Government representatives. Should the Government
require additional on-site personnel, and should Crowley determine that
additional facilities can be provided aboard the on-site vessel(s) such

facilities will be provided at an additional cost to the Government.

FINAL SQUAW POSITION

Required final location for SQUAW and tolerances are as follows:

Latitude: 50 20' N (plus or munus .5 mile)

Longitude: 117 50' W (plus or minus .5 mile)

SQUAW depth: 300 ft. (plus or minus 50 feet)

Heading of SQUAW: North/South (only general North/South
configuration required)

MOORING LEG TENSIONS

Maximum mooring leg tension as determined by measurinyg equipment provided and

operated by the Government is 32,000 1bs. Tensions less than the maximum may

D-4
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‘i be accepted by the Government's designated on-site representative. E;.
A ) - tﬂ.‘
RS WEATHER DELAYS OR DELAYS NOT THE FAULT OF CROWLEY s:';
" For each day or part thereof during which Crowley is prevented from working :E!
I- '. r
. as a result of adverse weather or any other delay not the fault of Crowley, ;{3
. S
s, Crowley shall be compensated in the amount of $9,180. Such amount shall be “ﬁ
XN Ny

N paid in addition to other payments due Crowley under this Agreement. !
- A weather day for the purpose of this Agreement is defined as winds in excess t::;
X of 25 knots or ocean well exceeding 6'. 55[
sy

For each day or part thereof during which Crowley is prevented from working _:i:

as a result of adverse weather, delays caused by the Government or any other R

delay not the fault of Crowley, Crowley shall be compensated at a negotiated ng:

oy

rate not to exceed $9,180.00. Such amount shall be paid in addition to other B

payments due Crowley under this Agreement. ES’

SECURITY CLASSIFICATION M

No Security Clearance is required for the performance of this task. jjf

. GENERAL PROVISIONS R

hl General Provisions for this Task Order are those called out as applicable to ;}5

X Fixed Price Task Orders in Section L of the Basic Ordering Agreement. ;:;
- DESIGNATED GOVERNMENT REPRESENTATIVE AND/OR AGENCY R
The Government will provide Crowley in writing with the name of the Government .!.!

5 representative or Agency to whom Crowley is responsible for matters related %ﬁ%f
. to the execution of work covered under this Agreement. ﬁ}?
. o
: XX
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APPENDIX E
COMPUTATION OF MOORING TENSIONS
FROM CATENARY EQUATIONS




T T T T rmr——— " g B i m b T I T T T T T I SO T PR TR Y

(YA
* -
B
D)
...‘I
A
F.:;
» g ®
h
LY
L ADOR _CONFIGHROTTON R, L o o
bUATER BreTH e T s T T i
cCpaaw ey - P - -
TERAIN BREOE STHENG TN &
LOnadW WideMT = e o~ - .o -

WINE Fuwle Dlnnt [

b'!f! .l-uu__?r(g.' "T}“"{vll_!_:f___!_f-td()(\- e . e L R . o

(SRR YT SEENTEES B S S oave

CHATH SPOTE O F RlY m = /4 _ e

L et BETORT Crd POYITOA 5 G eLH0
10TAL CHATN LEnaTH = 18¢ e .

TOTAL WIKE FOFE LENGTH = 570

SURNERGED (01T 10N
| SUBRERGED' TESTH OF SQUAW = 300 - -
| HOFIZONTAL FORCE AT _SOUAW = 10000 -

1 X Y ANGLF T Fryy
[ 4NCHOR [ [ [ 10000 [
| CHAIN/EOTTOM 116 [} o. 10000 o _ i
CCHAIN/WIRE 180 7 11.79 10216 z08€
( - . S eqauawW S9R4 £915  64.%1  2323p 20974 o .
- _—
_SuURTATE CONDITION S
" HORIZONTAL FOKCE AT SOUAW = 16235
fa— - e —
: X Y  ANGLE T Foo)
L fNEHOR 0 Q. .20 164720 2775 -

CHAIN/EOTTOM IS [ .70 16470 277%

JEMAINZRIRE 170 59 27.99 16386  Be2y . . . . _._
Tcauaw 5982 6213 59.4¢  31lvas 27817

"*“‘ T = T commm oo
| CORFONENT SAFETY FACTORS T
[ -~ -

| SUFHEKGED CONDITION

L . —

WIKE ROFE SAFETY FACTOR =  6.80 ] .
L CHAIN SASETY FACTOR = 1.5 _ -
]

L i
| SURFACE CONDITION i N

- U P —_ () “
rquE ROFE SAFETY FACTOR =  4.95 i
|CHAIN SAFETY FACTOR = 317.%% ]

1 i
L ———— —
E-2
e e e N e e T e ORI RO




IO A R Pt W te Tttt LA Al P S M N BN I A - . CAANE I
.l
.-
b - ‘...‘-" I I N D I T
* t..lu RS PR U N A B N N R TR PT0 I - _ . ; -
- e e o b+ et = - = ——— et e .t ‘e, e e el
r_ufgc]__m__g_n.'.m,»_.t_w‘u P IM_OF VERYIOA (S . _ o } I
] RO AN UGN TS G4 SH IR D L1 _ .- _ - .- - — - e
- |
L iot TN VHL Vil LEG LENGIH = L0 - -
R SNTACRC I EXITR BT U N L CR BT I SOt AL VP (] U e . e
CHEYT St g = lot.00
. e SOOVh = vueeba oo oo ]
te
- | _ i ]
.o = AHNCHUR~ - oee e - SO = me 1
°- - b S 4 H FH] Y Fivy_ o _FAY T Fewy b S5.F. CHe
T <785 " sesr 7710 c. 7710 O 6B.13 20702 19217 W, T 7.e3 Y
sR1e €000 p1st n, RILS [} £7, 32 D374 1957 &L,53 7,48 2]
cHHE 5892 8610 0. 8610 0 ¢6.56 1647 19Ré1 Y.62 7.30 2
5926 T£91 9050 0. 99050 [ €5.85 22121 20105 10.63  7.14 3
o Lved S£91 9485 0. <483 o] €L.18 202396 20009 11.69 6.99 L
° .59%e_ _TO9Y  _°910 [ 991Q¢.____» &AL _QR021 20834 33,03 6,00 £ ]
. 6074 589D 10320 0. 10330 [ 63.yF 12354 21156 14 $7 6. 71 8
X0 £ROY 10700 Q. 10750 O £l., 47 ?LQ";’ 21482 0 l('
. 6076 SEP1 11165 0. 11165 [ E2.H9 2aq99 21807 x7 0é 5 s 12
L__“moa 5891 11575 0. 11525 _0_ 62.29 24975 22133 1e.8¢ 6,73 14|
: 6118 SBY1 1198UL O. 11985 [¢] 1.9 "5453 22455 6.21 16
4137 5893 12100 0. 12390 O __61.46 29931 2270¢ &0 18
6154 5891 12795 0. 12795 (o) &1.02 ”6410 23104 Y.9€ 21 *
e N ATH SRS 12195 LN 13195 (4] £0,43 24808 2 35-2 25,60  S.R8 23 -
R { 6186 2891 13600 0. 13600 © 60.21 27370 237% 2% 50 $.77 24
|___&20¢ 5891 14000 0. __ 14000 o £9.42 2785] 24077 28.272_S.67 29
| &£212  S5E9D 143295 0. 14395 [+] 59.44 28331 24401 1.49 5.58 31
Vo278 SHel 14799 0. 14799 (] v9.10 20014 24705 0 30.97 .48 34
| &226 9891 1481% 0. 14819 [ 59.09 28838 24742 31.72 S.48B 34
- .
. \'«‘ l
o L — : -
" P I B B I O K B R O A A L N I L LR .
[_ !'.' JEETVIRYITTENS ¥ S CY I VS ¥ POV UL SPUO I o JT0 § S SN, . - - - - e e -
l-. RFFELY OF_ ColntCRL I LENGIN OF vk T20ar LECS — et e — JR——
[IRRUU LSS IS AN UR S LRI R B I, ] ——— - o - . o  — — e e
L R .
thcadot e VERTTonl LEG LTRGTH - RO
VW b JnNTY T Rt Y frm . [ IPRAN o7
b =S R AL LR AN o L . R L S SO - e e e e e i e e
(LI N N L 3 - e, Do
- |t ToC I_A____ P _u',s,,ld e e —— . e
T — -~~~ - 4HCHOK :.
VSRS S SN S i) W 7Y SN WY . PR ‘
E 914 S86&  LECU v few 0 e7.90 2073% 1e01-
- . L7 f nEer Tl THETIG V6T
3 LO13 SREE BIOL 6n 32 L1eFY 1OE6)
t 53 SEeT eyan T3 DD160_DCI8T
c. LYBY  LRpe  OT& 6~.%e o83y J0LOY
T L (AT - T ULES Ko S oA XA '11|n _"(‘P«A .
\ | 60L)  Obee 10430 el ]
- A7 M KL il o7 <.
L1001  LBET 11270 el.e? P
| €123 fBes 1160t . gy _e2a7 8.
- e147  S867 11095 e1.69 ®
_£1A2  LBA2 12I0% — el 24 LS 3 -
6179 %867 129310 ¢, 12910 [ (VLR paps 3104 14,06 5.87 2
. 2 210 TPET 13T D, 11T I AQ Q0 €87 DI4TR e 3 L BA b
62310 LB67 13720 G. 137”0 ¢ .99 27430 21752 26,60 5.7¢ Je
_t224_ ZReL 14107 Q. 1432 __D____,LM.' 27934 24027 22,92 L4428 ]
' 2237 tHee JAnDm G, 145:‘5 L9.24 e397 [1aal) 31.02 5.%e 31
HL:i!__is:c_i_a‘?li_._.__j'.___;{‘:-__.L___.L BB JePPL 24725 22.4° _L.42 @ 34 _ |
| 6250 LB6e 14940 [ 14945 [\] LB.H7T 2ES0T 24742 32.27 5.47 34 4
-.’ z — —_—




r

L)
LR SIEN WP INLAL LAFANCAANNT _DF_SOuny 1S Z¥1L,00

ICAOCRACIICA e Wl A et e . Sl Al P R iy N,y 04 192 A" Y0 P Y -8 -
.

»

-

[

.‘

~. CARYITTT YRR Tt T T T e
“ v 6

LNTEF (HONGE IN VERTICAL LE6 LENGTH
?
L IR
EFFECT DF CHANGES 1IN LENGTIH OF VEKTICAL LFGE
SUUAW SULMERGED CONpITION 4
L CHANGE _IN VERTICAL LEG LENDIH = 200 N L N . B
l SQUAW HE ) EHT AKUVE MO TTOnM e L940.00
CEATN <1 OFE . 1RO, 50 -
[ were seors = 6569 .04 ‘
i
e TnTr T=ANCHOR - - - - -~ ddtodoed: 1 CLS1.1 Aot bt _ N e ]
! X Y H M1 T FV» FH1 T F(w n S.F. C.H,
|__5718 S942 7535 0. 753% [} 68.58 20637 19212 [ .66 20
5782 L1942 7985 0. 798% [ 67.77 21105 19537 8.2 7.49 %1
SE31 U941 6430 [ £430 o €7.00 21576 19861 $.14 .32 b
$871 5942 B&60 0. 8860 o] 66.30 22044 2018% 10.% 7.17 3
P SO09  594] 900 0. 9290 o €463 20910 20509 11.34 272,02 A
’ 942 94 9710 O. §710 ¢ 65,01 22980 TOB1A 12,83 &.87 é
5973 9941 103130 0. 10130 O _ 04,42 22458 D115B 13.6%__6.74 8
! 5999 5942 10540 0. 10%.40 o] ¢3.87 23929 21a@2 1%.59 6.60 10
| &o24 5942 10950 0. 10950 © 63.34 4401 21807 16,54 _6.48 12
| 6046 Sva2 11355 0. 11355 19 62.84 ’4aB74 22131 18.22 6.3% 14
L aD46? 5947 11740 [JY 1176¢ Q A2, 34 20348 204D 19,25 6,23 1é
r eUB6 5947 12160 0. 12160 [ 61.91 25822 2780 21.26 6.12 19
| 5104 5942 12560 _0. 12560 0 61.47 26207 23104 2,38 6.01 2
[ 6121 5941 13960 o. 2950 ° 61.05 26774 23428 23,54 5.90 24" ]
| 4136 5941 133%5 0. 13355 0 60.65 77248 23752 26,09  5.80 26
[ 6150 5941 13750 0. 13750 [} 60.27 27726 24077 27.36 5.70 29
6163 %942 14140 0. 14140 o $9.91 28202 24401 30.48__ 5.60 32
' 4176 5941 14535 L. 14535 ] 5S¢ .25 28681 24725 29.96 .51 3%
L6177 5941 14555 0. 14355 O 59.53 28703 24742 2g.92_%.50 35 |
7 i
LE 4
A TP IFC PR RYS  30 K C1 B T B el Ce St g Nt e

Jtisaa Livaritas —Jad Vi sliloal 10 3 Lisndai

LHGnGEL M LEntCIH o we CULEYIO L LECY

i
'r:u-_;.'.'_ SULAELGEY CL.oilioe o
i

BLALEN AL SN b N ASUOUN DR AN S PR LR
St - RO

O
r-(k".l

E-4

I I . -
atataalatialeladeses

- brs StO8E . _.til:it.e4 . _ _ L ]
‘ e
H Y L T LTA N LR e R VO N R
) ; ¥ Y H —tb) TFLe e LSRLE L S U PSRN P P
T 5699 1966 74L0 0. 7450 0 et.81 cusoé 1901% N
CISE € 0p4 IGO0 o, TN [4 AT GA MINTT JOX7 LI
! 5803 5967 B335 0. g233s o ~7.23 R
. L__ 9Pz Ieee  R7I70 0. 8r7e ) tAET SR
. S882 5986 195 o, 19 3 ¢8Ol a
. L SS1A SOAA YT O SelS 4,23 I264T_D2uE3a PR
! AL T L9646 10030 o 1003 [t ¢d.04 DAL 110K
G777 .0, ¢ 104840 [ Sardy 3y (& “1APD 1
- - 5998  TOo4&¢ 1084 0. 1084Y o 5 21807 1z
. 2021 uCeb 11290 O 1125 o D213 14
. 6041 5906 116%0 [ 13650 o 20455 1o
KS b evsl ®Ope 3200 Q. 320800 2 0 227BQ > 2|
- 6078 Scho 12445 0. 10445 © €1.6% 26742 23104 22.62 6.0 21
A snot mCAa_100HAD L. 12Ran [ &1 17 TAZ14A _DRADR 23,78 L.9) 4
- 6111 5904 1323% o. 132375 « 40,87 0719) 24752 24.98 .81 2
j£175 5946 13607 0. 1360 9 _60.49 27665 TA077_ _ 27.74__5.7% oe
6138 4966 1401% 0.  1401% 0 60.13 28139 24401 29.06 5.6 32
< e fA%1 E9sx 14405 0. 14405 O 59,27 2B61%_ 24725 30,43 5.2 3% _
. 6152 5966 14415 °. 14425 [ SY.7¢ 20640 24742 27.6¢6 5.%2 35
L
o
o




Calr A AW TR TITE T Rk
ey
LEFFECT OF WA 120070 INACCURACTIRS e e e
L SONAN_SHERERGE T CONDTTION, o e )
i
I CHaln SLUFE = 1805 T T oo
_hOEE CCOEE = B8lro. 04 —_—
S, N o _——— .
' TTTTT omTm LI BNCHUG ~==--c T S-ToiL- [ TV T T T T
k______;__ X H FHY T F LTS B S R VD) B St S0P CuWe
H — —_
, 5757 U91e o, et A% 20670 19212 0
! SE10 5917 . 67.54 21140 16337 *)
T SES8T 5616 Bt ':o"_ B - 611 19661 T
i 5E99 5917 89S 0. 20187 _ k]
5936 917 s.sa., [ 30L09 7T Ti1i.e6 v.0) T T
596% 5916 €810 0. 20834 12,63 ¢.Bé e
5996 916 101320 0. 21158 14,12 6.72 3
| 6025 _.iwau., o. o 4 23975 2314682 15.5%4 6.%T® 10 ]
6049 5917 110% 0. 63,12 7444% 276067 1777 6.46 ~ 7 1z
e072  T9)7 11485 0. £2.61 24924 22311 18,12 6.34 14
o0%s T VYT 1180 0. 11870 ) TTeI VTR 2O ITa0sT T T AT 6.2 T Te T
6311 5617 1227% [ 1227% o 166 2TETL DD7E0  21.0F 6.1) 18
c129 5917 1675 0. 12675 [] ¢1.2% 26352 23104 6.00 21
| 6145 5937 13075 0. 13075 © b0, 33__’{9530 a2e _5.89 24
€160 5917 13475 <. 12475 [] m.u 27306 23752 s« T T 25|
L6175  SS1é 13€7% [ 13675 R I . ”’/eg_ 24077 5,69 29
T @168 5916 14276 0. T427¢ [¢ ,9 6 JRe7 Taa01 5.8 3T
#2001 Q1L tapmd®T [N _14nAS ) 0, I SETAT 47O 1.4 .50 27,
6202 9.4 14685 0. 14685 [4 56.3) »B771 24742 30.27 5.4% B
[ — e —— -
LEIFECT DF MOPIIONLGLL IRLTOW 0 IFE — = —
‘, COUnW SURVACE_COSIITION . L .o _ _ )
TTraIN S(OrT - OO0 T
LOEE ‘;ldr -
T e T T P QTR T
XY Mo WY T by L3 R S X X (0 S SRS/ P SO SNU 0L\ PO
)
LEST et 13179 G 13175 [¢ €1.%8
P _ftfe 2214 13477 0 1,0¢ A2 DoAY 1 By !
5912 6216 13705 2,00 13713 47 £1.48 ETOR D200
D902 AD1& 13990 2,00 1400° 73X e1,22 DO0AR 27470
. L$31 6217 14265 4,00 14320 999 60.57 29419 25740
=010 473z tacec £L00 14443 1274 40,73 D9en7 DAQAP
$94B 6216 14905 6.00 14987 1567 e(.47 TODX7 24208
5957 4216 15240 2.00 15354 1871 60.20 30ésf Teeld
5965 6216 155€5 8.00 15738 2190 t0.94 31116 24912
2072 6217 1094T O, 0Q 164144 20T S9,48 31987 27007
98l 6214 16330 10.00 16582 2879 LO. 4] 3D0A7 27el)
cope 4217 1£70°F 11,00 17020 324 £S,14 IDA0R 27067
. €997 e¢21& 17155 1200 17538 3e4as [ 33169 Irlwe
__600S 6216 17600__ 13,00 18063 4063 33706 _URROS
6012 o621¢ 1B07C 14.00 16623 450" S]8.20¢ 34370 29247
a0 e23e JRTET_ _1N.D0_)S21C. 4974 SA,Q) 5039 29714
6027 6216 19095 16,00 19865 1475 57.71 35345 310017
i AOTT 4097 QAT 17.00 2080 4009 T2.A1 36404 2075 P ,04 A R0 0 Ta |
6041 6216 20260 16.00 21303 ¢%683 57.11 3730% 31304 61.12 4.04 Ve
6042 6217 Q0BOT __19.00 2209°9__ 7195 _56.0Q 3BléA 1934 102.Fe 4.4 7@ |
6054 6217 21590 20.00 22976 78%8 56.48 39101 32600 6.0 4,04 )
a6 4217 22330 _ 21,00 23919 BoO2_ 56,17 40305 FAZAX__ 1)e.4¢ 3,94 000 B2
6067 6217 2313% 22,00 24952 9347 55.84 41198 34089 120.968 3.R4 Ba
— 4074 4216 24010 20023 2 2 S50 42309 24933 131,79 23,22 B ]
6080 6217 24950 24.00 27311 11108 55.16 43678 3%8%0 166.25 3,62 86
_60B6__ 6217 25990 25.00 28477 121319 . DA.81 43102 34B41  1e67.27  3.50 _s¢
6092 4217 27130 26.00 30185 312232 54.46 46669 37974 164,45 3.2¢ 92
Q92 4212 J2839C 27.00_310063 14465 44,09 45404 29207  __ _22G, 62 3,26 ___%a___ |
6103 6217 29750 28.00 33739 17040 53,72 S0342 40%81 204,11 3,34 “e
AIOE  AD1T 1S 29,00 15 R44 17170 £3,34_50%04 4211% 09,25 3,01 SR
6113 4217 33120 30.00 38244 19122 52.94 54563 438463 310,91 2.87 100
»
o S e

E-5




T s S-S aaoth A e s iy I Auit sl ng i g i gy Sy @ Mad

Rl Al S R S RS Y

e e amm e o= .- R . e L o s
L* Crbe O ©F BLo TR et v Y 1
Lf LETRTAN] tu;:nfi (YIS B N
(S
y A NCINERE AN S TR B Bt e
CHATH SLui L i, e
LT S i . - e, A

T I LT TE T, .- AT -

R U S - JUNR . ) NI I JCAULKCENNSU A ) ORI SR A A S U B L S I L DS

£548 4165 C. 13420 14 61,52 k147 ZaF42 O 5.6l 2
_LYSZ  fles. oL LLetn_33esd | DI9 0 A)LDE DAk TaAofn ,?‘-4! LR L
S90S €167 Q.00 13974 4a¢8 61,03 LI DTS 14,20 L.48 a4z
Z625  £1446 14200 2,00 14280 242 I R4 iy "’_L_'.L“L___Z" "‘._.4.5~__~ P
S983 6167 14560 4.00 14596 1018 L0502 UYLYE 25760 34.0686 .34 a6

992 _£lge JARRC L D.00_ Y4827 IR0DD . L ADD¢ D99FT_2604AX LJFTLOIDOSGIY L L A%
4002 6165 15215 6.00 15299 1599 '9 $¢ 30219 D434) 35,14 5.1° <
l,” £0Q9 _ 4147 15550 . 2,00 ITEET 1909 (19,74 20ULE Z8ETL L 4F,52  T,12 . .. L L3_ .
! 6019 6166 17620 B.00 16076 2237 $9.46 213XD¢ 14979 37.38% .,.m S5
| 6026 4142 tene0 9,00 1£493 _ L0 19,00 TIENQ 27IND LT 5 SR U S £ S,
! 034 L1467 1448S 10.00 16542 D942 $8.92 32323 27eB4 S0.12 4, 89 S
' anad 1647 1F105_ . __ 11,00 )741% 2325 SR, 44 3DRLP _DEOLL _S0.04 AR é)
! 4050 4166 17350 12.00 17942 3730 TP.35 33444 2ga72 1.9 4.72 63
C__R0SB_ 16618010 __ 12,00 1E4P4 _41S@_ _ . 5B,07 34002 DBEOO 64,4 _4,64 _ _ L.
6066 6166 18505 14,00 19072 4414 57.77 34701 293L%5 61.49 4.5%5 67
73 _41AA 19025 1K.00 19A9&_ _SO9B . 52,48 3LICA 2RI 70,92 Ljﬁ____._,_lﬁ_
| &c079 6167 19570 16,00 20359 5612 57.19 2611% 30353 85.71 4.37
_&OFZ_ &16& 20165 . 17,00 23086 _£1465___ 56,88 I£903 30907 _ 76.%2_A.08 | . _ ]A__
6094 64166 20795 10,00 21885 6757 S¢.%7 37743 31498 89.93 4.19 76
6101 6162 21445 . 19,00 20702 2391 _ . __SA.24& 344X 32133 __ 10473 _4.09 . . ___7B_
t 6108 6166 22195 20.00 23619 8078 55.93 39620 3:’8’.’0 102.4% 3 L4 4 80
| A134  £14K7 D297 1,00 24430 1819 CLA1 40472 Z3541 120,44 .88 —— E.__
f &a121 4166 23E25 ~~.00 25696 9626 JJ#;? 41018 ’4367 127.47 3 78
L6127 6167 24740 _ _ 22,0Q J6B77_1Q0002__  __ 54,93 43060 25243 _ _155.13 .67 __.96_- .
] €133 6167 25745 24,00 22181 114462 T4,.58 44424 24204 lé-.- 3.56 ee
L4139 H1¢7 26845 25,00 29620 12016 . T4,23 ALSDR 37060 1€5.e0  J.44 .90 _.
6144  £167 2ROSS 26,00 31214 13¢83 $3.87 A7577 38425 214.09 3.32 92
4150 #4347 2620% 22,00 30993 14978 S2,%0 494312 29719 aT,n4 3,20 o4
615% 6167 308%9 28.00 34991 14427 S$3.11 51472 41149 269.1% 3.07 96
_b616) 6 32575 29,00 37045 18057 512,72 %37BT 42798 3°2.08 2.%94 0 %8
34470 30,00 29803 19901 52.33 54402 44643 393.52 2.80 99

) 61635

-'bf[l U' L T Greee o e 00

a0N0 et el
eLet eted
a5 Td AINT
TTTeeRf Teen
e1¢2

£1°1
¢!00 £192
6106 &19>
61312 107
&118 7 6192
JUNSEY 5 B Y . B (
129 8190 K TOLeR AChH
e1t4 _med Xy XAt g ; T L3117 ADqTa
6136 g1%] RITET OG0 Il 1908 Clied L0671 AATAY

s p




0

. . - . pat " 2 " oy o bl v

FORRACTRAC A el LU A0 PR L Rt Pt S Aske ' Inh Sk Dat hpt, Aot St ik - - R - - gy,
f .y

. .,,1.'

Wi

. ‘-

, et me m e et e ———— —_ _—— - - f

H R

n

.

- =7 ) !
s —_ TR,
27 : 7,

K 7 ST __ . 17.00 20448 079 - _ e

’ 27 2 [ 18.00 21167 ¢547 e

- 226 20790 . 19,00 D19ER 7159 _ .. 4,2% .78 _

A 7 21470 20.00 2rE4n 7814 4.0% [Z1d

. nbchal Nn) 1,00 3500 RED4 S£.27 4d000 2,97 e

f 23000 22.00 Z4806 293 SC.9% 41077 34024 129,30 3I.69 24 i
YINey 23.00 25926 1Q130____ SS.&1 ADD%4_34R72 170,73 3.74 €~
s 24.00 27142 11039 +5.08 43537 35781 164.6% 3.63 eg |
. _A0TT  gDD7_IZTR20. _ _DE.00_DE4S9 12040 S4.93 4404l 34782 169.4)_ 2.50 90 __
. rad:3 6.7 leC4an 26.00 29979 13142 $4.598 4c489 37883 193.10  3.40 4
.. —_2{8Z A2 DEICE 27,00 31444 14744 SALD1 APTID 20108 00 Dof fa4 3, 0F 04 _
’ 602 &1I7 29370 28.00 334¢0 15723 53.684 0117 40464 2e4,%4 3.15%5 Sé
_A0CT #2207 VIV _29,QQ 3ITSTI_A7D47 53, 46 TD261 41909 _DRAL95__3.02 ___.93-__‘ .
6102 6227 32BS0 I0.00 37922 1E964 53.07 S4476 43707 347.91 2.89 100 .
l S e mmmioE v = 0 U — cT
\ o PR
e bV ol TR R LT A ey T T T TTT T T T T T T T T T T T T T T T o
CLDAR CUREalE CORDEY i - - T T o T
- i
b PR T - ~ - e

14434
JA T

~- TUATey e a4
- Le¥> §0C 19 £a
sy 1 E37 we .
Deri3 gyela LIl 8a% ) Reed 1e6. 3 or.
seets p3cye T LTe Aplitosoall 1b7. 06 oo
D I W T 00 Ko Aoerr FrelT_ 2Tt - fa
EEFRIEERAN aLrey At A JRPIY [
315170 17600 L1EE ayTeD EelDe e 33

17407 16744 A7 arapc, Tt DL ey 100




OO WA 24 1 (R PSRRIt Nt S AL AR A M SR SR LR SRl S

Te T WS

CA. 4 .

. L R :

' U N N KT CER NS ST N TRV T T4yt T T 1

Clhec G ALE F DT nn

- . - SYRLLME M slilail e = -
: S et S
- oo Y
. '
1 P . '
— o e _— - e =
ety DTS Datal [ CLe- A
€L LULIC 24R72 JaLT Lt
- €1,$2 TED72 24011 P A Y “«1
- £1.20 0000 rpsy G La L s s
- el.40 soB1 2L720 Th.ova v ak
L £1,29 D564 20992 3071 TR ’ .
6033 A00EX 26277 IZ.E9 Je .
. S 1¢C v
. O K e o .
EL R Lell * '
4s 7 M 2
« Lt
. lel AT, 18 ¢
T1.0(r 3é-ee JAE, 6T i3

1200 17

13,00

—

14,00 -—
1878¢ i
15376 Rrpmrs

4,09
7,98

Se.40 400
L DE 07 Aa173E

ge
] vyl
—
C .

20,00

3¢.00




.

-
.
"
)

—-_— s s

P
v,

APPENDIX F

SPECIFICATIONS FOR
WIRE ROPE ASSEMBLIES
FOR THE
SQUAW MOORING
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SECTION 1
GENERAL PARAGRAPHS

1. GENERAL INTENTION: It is the declarced and acknowledgced
intention and meaning to procurce a sct of wire ropc assem-
blies complete with fittings rcady for usec.

2. GENERAL DESCRIPTION: The work includes fabricating, test-
ing, packaging, and delivery, FOB contractor's plant, of the
specificd wire Tope assemblies.

3. DELIVERY: The wire rope asscmblies specified shall be
delivered on-site addressed as follows:

Public Works Center
Material Division

Bldg 307

Naval Station

San Diego, California 92130

Mark for: Job Order 1246305
Squaw Mooring

Identification marking in addition to zddress marking, shall
be as specified under paragraph 5.2 of Scction 2.

4. FORM OF CONTRACT: The contract will be exccutced on
Standard Form 33, November 1969 cdition, and shall include
the Gencral Provisions (Supply Contract), dated June 1977.

5. COMMENCEMENT AND COMPLETION OF WORK: The Contractor shall
comnence work imnediately after the datc of receipt by him

o{ contract and shall complete the encivye work, including
delivery, within 90 calendar days after the date of receipt

of the contract.

6. ADDITIONAL DEFINITIONS: Whencever in the specifications
vords “"dircected," "rcquired," “ordered,' "designated," “pre-
scribed,” or words of like import arec used, 1t shall be under-
stood that the "dircction," "rcquirement," "order,' '“designation,"
or "prescription,” of the Contracting Officer is intcended and
similary the words "approved,™ “dcccpt tble," "satisfactory,”

or words of 1ike import s]m]] wmean Mappr ovrd by," or "acccept-
«ble to," or "satisfactory to," the Contracting Officer, unless
otherwise cxpressly stated.

-------------
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7. REQUIREMENTS THAT THE BIDDER BE A UNITED STATES OR CANADIAN
FIRM: Bids will be accepted only from firms which are incorpo-
rated or otherwisc organized under the laws of a state of the
United States or a U. S. Territory or possession, or of Canada;
and having its principal office in the United Statcs or a
Territory or Possc¢ssion thereof, or in Canacda.

8§. SPECIFICATIONS AND STANDARDS: The specifications and
standards rcfercnced in this specification, including addenda,
amendments, and errata listed, shall govern in all cases wherc
references thereto arc made. In case of diffcrences betwecn
these specifications or standards and this specification, this
specification shall govern to the extent of such differecnces;
otherwise, the referenced specifications and standards shall
apply. The requirement for packaging, packing, marking, and
preparation for shipment or delivery included in the referenced
specifications shall apply only to materiais and cquipment that
are furnished directly to the Government and not to materials
and equipment that are to be furnished and installcd by the
Contractor.

§.1 VWhen a npumber in parenthesces is suffixed to a NAVFAC,
NAVDOCKS Military or Federal Specification, it denotes the
effective amendment or change to the docunent.

8.2 Unlcss otherwisc specificd by this contract specification,
211 tests required by the referenced specifications and standards
shall be conducted at no expcnse to the Government under the
supervision of and in a laboratory accceptable to the Government.

9. AVAILABILITY OF SPECIFICATIORS, STANDARDS, AND DESCRIPTIONS:
Specifications, standards and data itcm descriptions cited in
this solicitation are @#vailable as follows:

(a) Unclassified Federal and Military Specifications and L
Standards, and Data Item Descriptions: Submit request on .
DD From 1425 (Specifications and Standards Requisition) to: o
: Commanding Officer .
3 U. §. Naval Publications and Forms Center e
r 5601 Tebor Avenuc !.‘;
g Philadelphia, PA 10120 L
The Department of Defense Index of Data Ttem Descriptions (10-3)
N may be orderced on the DD Yorm 1425,  The Department of Defense N
'f index of Specifications and Standards (DODISS) may be purchascd r—y

R U S U I A ST AT s D S T, W




from the Supcrintendent of Documents, U. S. Govermmncent Printing
Office, Washington, DC 20402. Vhen requesting a specification
or standard, the rcquest shall indicate the title, number, date,
and any applicablc amcndment thercto by number and date. When
requesting a data item description, the request shall cite the
applicablc data item set forth in the solicitation. When DD
Form 1425 is not available, the recquest mzy be submitted in
letter form, giving the same information as listed above, and
the solicitation or contract number involved. Such a rcquest N
may also be made to the activity by telegram or tclephone (Area BN
Code 215/697-3321) in case of urgency. '

(b) Commerical Specifications, Standards, and Dcscriptions: £
These specifications, standards, and descriptions arec not avail- ;?;
able from Government sources. They may be obtained from the '
publishers.

(c) Availability of Specification and Standards Not Listed
in DODISS, Data Item Descriptions Not Listed in TD-3 and Plans,
Drawings, and other Pertinent Documents: The specifications,
standards, plans, drawings, descriptions, and other pertinent
documents cited in this solicitation may be cxamined at the ’
office where bids are submitted.

10. DATA REQUIRED OF THE CONTRACTOR: Contract Data Requirements |
Lists, DD Form ‘1423 to Contract N62477-78-C-0001, 1 page, and

the following Data Itcm Descriptions, DD Form 1664, are attached
at the end of this specification and arc a part thercof. Data
Itcnm Descriptions shall not be uscd for any purposc other than
that contcmplated by this specification.

DATA ITEM DESCRIPTION NUMBER
Schedule of Prices UDI-F¥-24027
Program, Test UDI-A-24033
Test Reports DI-T-2072

11. CONTRACTOR'S TECHNICAL DATA CERTIFICATION: The bidder
shall submit with his bid a certification as to whether he
has declivered or is obligated to deliver to the Government
under any other contract or subcontract thc same or sub-
stantially thc samec technical data included in his offer; if
so, he shall identify onc such contract or subcontract under
vhich suclh technical data was deliverced or will be delivered,
and the place or such delivery.

12. TFACTORY INSPECTION: Scec Clausc 5 of the General Provisions.

13. CONTRACTOR'S INVOTCES: Requests for progress payments SO
shall be submitted in triplicate on DD Form 1395, oo
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" SECTION 2
REQUIREMENTS

1. APPLICABLE PUBLLICATIONS: The following publications of
the issucs listed below, but referred to thercafter by basic
dcsignation only, from a part of this specification to the
extent speccified and indicated.

1.1 Military Standards:

MIL-STD-129F Marking for Shipment and
& Change 1 Storage !

2. GENERAL: The wire rope asscmblies specified are intended
to be used in the mooring of a submarine hull in 6240 fecet of
water. Certain asscmblies will be used as mooring lines while
others will be used as crown lines during installation. The
design 1ife of the mooring is in excess of five years; hence
the requirement for nonrotating corrosion protectcd wire rope.

The assemblies shall include wire rope and fittings
delivercd on individual storage reels. Table 1.0-1 delinecates
cach asscnbly.

3.  PERFORMANCE REQUIREMENTS:

3.1 WIRE ROPE: The wire rope specified shall be a medium
size, high strength, corrosion recsistant wire ropc exhibiting
nonrotating characteristics and suited for marinc use.

3.1.1 DIAMETER: The wire ropc shall have a diamcter of 1.25
inchecs plus or minus 0.05 inches. This diameter shall be that
of the smallest circle containing the complecte cross section.

3.1.2 LENGTH: The 1lcngth for each wire ropc assembly is
shown in Table 1.0-1. Each asscrnbly shall be made up of one
continuous length of ropc with no intermediute splices or
fittings. Each asscubly shall have a lcngth tolerance of
plus or minus § fcet when measurced from fitting to fitting.

3.1.4 CORROSION PROTECTION: Corrosion protection shall be
provided in the form of galvanizing. The ropes shall be either
drawn galvanized or hot dip galvanized.
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3.1.5 NONROTATIRG CHARACTERISTICS: The wire rope shall
cexhibit antirotation properties. A free hanging load shall
not rotatc more than 2 degrees per foot length of rope when
loaded to 50% of its rated breaking strength.

The adherence to this antirotation specification shall be
dewonstrated by ruaning a test sonple and submitting results.
The contractor shzll demonstrate that the wire rope construction
and fabrication techniques yield a final product with rotational
characteristics within this specification.

3.1.6 WEIGHT: The maximum weight of thc wire rope in air
shall be 3.0 pounds per foot.

3.1.7 FLEXIBILITY: The wire rope shall be able to be stored
on a 30-inch diameter drum without damage to the wire. The
published minimum bend diameter of the wire rope shall be a
maximum of 36 inches for working loads.

3.1.8 FABRICATION: The wire rope construction shall include
preforming and pretensioning.

3.2 FITTINGS: The fittings shall be of the swaged socket
type. They shall bc modified commerical typces with special
provision for corrosion protcction. The fittings shall be
applied to commerical standards. The location of the fittings
is shown on Table 1.0-1. -

3.2.1 SIZL: All {fitting bodies shall bc of the nominal 1-3/8-
inch size. The fittings shall be bored for the 1%-inch wire
rope rather than the 1-3/8-inch size.

3.2.2 CORROSION PROTECTION: Each fittirg shall be hot dip
galvanized for corrosion protection, prior to being swaged to
the wire rope.

3.3 FITTING INSTALLATION: Each fitting shall be installed
according to good commerical practices utilizing an appropriate
swaging machine. Filler wires may be installed before svaging,

- if required. A tape boot is to be applied to act as a strain
rcelief where the wire enters the fitting. This boot shall be
at least & inches long. The fitting shall be painted with 2
coats of black exopy paint pcer commerical standards.

T T T ———— St i
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4. TESTS

4.1 ROTATION TEST: The wirc rope asscmblies shall exhibit

nonrotating characteristics.

The characteristics shall be

denonstrated by submission of data from a sample test per-

formed by the contractor.

The data

vire rope mcets the following:

shall dcmonstrate that the

A frcec hanging load shall not rotate more than two degrees
per foot length of rope when the load equals 50% of the rated'
breaking strength of the rope.

The test data prescented shall be for wire rope with a
diameter of 1.25-inch. The test data must be for a wire rope
of exactly the same configuration (number of wires, number of
strands, construction technique, and fabrication technique)
as that specified for procurement.
vided before final fabrication of the wire rope assemdblies.

A test report must be pro-

The test data shall demonstrate ‘that the wire rope meets
the rotation specifications.

4.2 TENSILE TEST: Onc sample is to be tcsted. The test will
include pulling the samplc to destruction in one cycle on a

tension testing machine.

lation must be identical to all assemblics listed in Table 1.0- 1

Wire rope,

sockets and socket instal-

cxcept for length, application of boot and palnt.

Galvanized sockets with filler wires, if requircd, are
to be fitted with the exact procedurc to be usced in fabricat-
ing the other wire rope assemblics.
boot and paint is not required for the test asscmbly.

The application of the

This test is to be performed prior to the installation of
the fittings on the other wirc rope asscmblics. A test report
must be provided becfore final fabrication of the wirc rope

assemblies.

The load at failure of thc wirc ropc assembly shall be a

minimum of 150,000 pounds.

5. TPACKAGING AND MARKING:

F-8

5.1 CABLE REELS: The wire rope shall be shipped on returnable
rcels furnished by the contractor and loaded according to
Table 1.0-1. Each assembly shall be loadcd on a separate
rcel.  The rcels shull be of thce smallest standard sizc which
will accommodate _he wirc ropc being shipped. The Government
will return the cmpty rcels.
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S.2 IDENTIFICATION MARKING: ‘ccls shall be marked as follows
in addition to the address markings specified in the General
Paragraphs. Both ends of the rcel shall be stenciled or
lettered in accordance with MIL-STD-129 with waterproof ink
or paint as follows:

Contractor's name and address

Quantity, and nmanufacturer's purchase describtion
code number from Table 1.0-1

Contract number
Net weight of cable

Marking shall be provided in 4-inch high letters.
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APPENDIX G

CROWLEY MARITIME CORPORATION
- OPERATIONS PROCEDURE
FOR THE .
SQUAW MOORING PROJECT
NAVY TASK NO. 0004
P CONTRACT NO. N00O24-76-A-2035
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Day

Day

Day

Day

Day

Day

Day
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11

12

13

14-15

lé

OPERATIONS PROCEDURE

Load all equipment stored at Merritt Shipyard on

the M/V MANATI. Equipment will be secured for sea
and ready to operate.

Transit to San Diego.

Mobilize all additional equipment at San Diego.
Transit to mooring site 45 miles at sea. Tug will tow
Squaw from San Diego to mooring site. |

Lay mooring leg No. 1 from bow of Squaw (see Figures
II and III). Set bow anchor.

Rig M/V MANATI for laying stern anchor.

Lay stern anchor. Tension anchor system between bow
and stern anchors to maximum of 32,000 lbs., or to

U. S. Nav& representative's approval. This will be
accomplished by using the tug and pulling on the stern
anchor crown line.

Rig counter weight lowering system on M/V MANATI

(see Figure 1IV).

Rig and lower No. 1 counter weight. Rig No. 2 counter
weight. Lower No. 2 counter weight.

Submerge Squaw to 300 ft. Stand by for check out,
until everyone is satisfied that it is a gnod mooring.
Transit to port.

Demobilize.
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SUMMARY

Crowley Maritime Corporation will provide all equipment and
personnel needed to accomplish the SQUAW mooring project as

shown in fold-out.

All anchor/rigging will be connect/assembled according to
plan furnished by the U. S. Navy. Any parts or assémblies

that do not mate will be modified to U. S. Navy approval.
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- RESPONSIBILITIES
Toooss,
i U. S. NAVY
? 1. Deliver Squaw to Crowley Maritime Corporation ready for tow
S to site. Towing lights and tow line attachment point should
i be readied for sea.
. 2. Furnish all mooring/anchoring material for four anchor legs.
. 3. Ship all Government furnished equipment to a designated
. location for the contractor to receive, assemble and load
- out.
4. Furnish two acoustic releases, including the interrogator for
. the system. '
% 5. Rig all four of the anchor points on the Squaw hull ready to
i receive each mooring leg.
- 6. Furnish tension measuring system for anchor legs one and two. -
Operate the same.
7. Furnish charts of the area, showing latitude and longitude
' b_ of Squaw mooring site.
o 8. Operate flood valve when Squaw is submerged.
. CROWLEY MARITIME CORPORATION
- 1. Provide and operate one 210' offshore supply boat and one tug
- boat for the Squaw moor.
%i 2. Receive all Government furnished material. Assemble and rig
- on the deck of M/V MANATI for mooring Squaw. ")
3. Receive Squaw from the U. S. Navy after inspection. Tow the Zj?
Squaw to location identified by U. S. Navy (about 45 miles - e
off San Diego, CA). o)
- 4. Furnish - navigation equipment for positioning Squaw at posi-
tion furnished by U. S. Navy.
5. Rig and install all four mooring legs. Tension mooring legs
to Navy specifications.
= 6. After Squaw is flooded down assist Navy in evaluation of moor.

G-4
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EQUIPMENT TO BE FURNISHED

U. S. NAVY : oy
[N
i
l. Squaw, rigged and equipped to receive four anchor legs. gj
| 2. Squaw readied for tow to sea. @g-
3. All components for each anchor leg from hull fittings on l;ﬂz
Squaw to and including the anchors. e
. . 4. One 12,000 ft. reel of 1-1/8" wire rope for lower anchor il;
l systems. R

5. Two 1%" carpenter stoppers, two 1" carpenter stoppers :

6. Two 45,000 lb. acoustic releases and interrogators

CROWLEY MARITIME CORPORATION .
i ((!- 1. One 210 ft. offshore supply boat
2. One tug boat
3. One Skagit double drum winch R.B. 150 iiﬁ
i | 4. One beach gear winch double drum e
5. One set of beach gear tackle |
6. Two crown buoys
i 7. One welding machine, leads and accessories f:”
' 8. One burning rig with accessories fi
9. Miscellaneous rigging gear pendants, shackles, etc. - ié;
5 10. Two sets of diving gear tf
. ) 11. One work boat with motor éai
12. One rubber tire crane, capacity 5 ton ?ﬁi
g 13. Communication equipment for on-site operation between three ii[
\ platforms _ R
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L OUTFITTING 5

i hag - M/V MANATI :

. The M/V MANATI will be outfitted with a double drum Skagit winch

i with capacity to spool 8,570 feet of 1%" wire on one drum and 8000

: feet of 1-1/8" lowering wire on the second drum. See Figure 1. }&t
NS
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There will be a double drum beach gear winch capable of lowering

[
W

B each anchoring system over the stern. The stern of the MANATI

sy

will have launching racks and heavy sheaves for lowering the anchor

systems over the stern.
Other equipment to be carried on board the MANATI is as follows: -

1. A rubber tire crane on board with 5 ton capacity for hand-

ling heavy rigging.

2. A portable trailer can be on board for sleeping quarters
: for additional personnel.
! 3. Supplies for crew and additional personnel
j3 4. Life saving equipment for all personnel
. 5. First aid equipment and supplies.
]
s .
{
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