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SECTION .

LONG- RANGE BUSI NESS PLAN

The Todd Shipyards Corporations corporate office conm ssioned
International Maritime Associates, Inc. of Washington, D.C., to
study and prepare a report on the future business potential of
the Todd Pacific Shipyards Corporation. The final report titled
“Feasibility of Proposed Yard |nprovenents Program Todd Pacific
Shi pyards Corporation” was issued July 15, 1980. This report

I ndicates that the anticipated short-term one to three years,

I nprovenment program at the Los Angeles Division will generate

sufficient revenue to be profitable.

The I.MA report is included as Appendix A to this report.



SECTION ||

PRIMARY ORJECTIVES AND GOALS FOR THE YARD

As described in Section Il of this report, titled “Brief Hstory
of the Yard,” a large part of the yard facilities were devel oped
during World War 1. Although extensive changes have been nade
to selected facilities, mainly hull construction, over the

I ntervening years, an extensive rebuilding nust be undertaken
during the next ten to twenty years to replace those facilities
which must be retired because of age and to replace equi pnent

whi ch has been outdated by technol ogi cal advances.

The principal objective of the long-range plan is to provide a
basel i ne against which all projected changes to the yard
facilities and additions, changes or deletions to equipnent may
be measured to assure the orderly and efficient progress of yard

| mprovement .

Using the long-range plan as the guide, the long-term goals of

the shipyard include, but are not [imted to, the follow ng:

Construct a land level facility including a ship lift
platform transfer. car and work bays which can ultinmately

repl ace one or both of the existing dry docks.

Reor gani ze the warehousing by constructing new facilities
adj acent to the existing building ways and the new | and



| evel facility and thus reduce the conmercial vehicle

traffic wthin the shipyard.

Construct or relocate the shops into central |ocations
gathering up the fragnented operations which have devel oped

over the years into efficient controllable groups.

Devel op an efficient internal transportation system that
will allow rapid novemrent of large |oads such as hull units
bet ween assenmbly sites, pre-erection outfitting sites and

erection sites.

Devel op a new bl ast and paint area that will assure us of

being able to meet clear air standards of the future.

Devel op a heavy lift outfitting berth which will allow us to
lift preoutfitted superstructures and weapons nodul es aboard

conpleted hulls.

Negotiate an expanded |ease with the Los Angel es Harbor
Departnent to bring available adjacent property into the

yard area.

Construct a new admnistrative facility in a location
outside the production area to release the space currently

occupied by this activity to production and renove the



attendant visitor traffic away from production activity.

Achieve a 50/50 split between new construction and repair/
over haul / conversi on revenues, including both Naval and

conmercial prograrns.

The bottom line of all these planned changes is to reduce

the cost and schedule of the shipwork and inprove the
Division's conpetitive position



SECTION I,

BRI EF HI STORY OF TEE YARD

The Todd Shi pyards Corporation derives its name from WIliam H
Todd, who, in 1915 as President of the Robins Dry Dock and Repair

Conpany, in cooperation with his associates formed the Wlliam H.
Todd Corporation and took title to the Robins firm The Robins
Dry Dock and Repair Conpany was a direct descendant, via the Erie
Basin Dry Dock Company, of the DeLamater I[ron Works, builder of
the “Mnitor.”

The WIlliam H Todd Corporation expanded by acquiring shipyards

i n Hoboken, New Jersey, and Seattle, Washington. |n 1916 the
Todd Shi pyards Corporation was fornmed to acquire the stock of the
WIlliamH Todd Corporation.

In Decenber 1943, by Executive Order of the President of the
United States, the Navy took control of the Los Angeles

Shi pbui I ding and Drydock Corporation |ocated in the west basin of
the Los Angeles Harbor, at San Pedro, California. The Navy then
engaged Todd Shipyards Corporation to take over managenent of
this plant. Todd continued in this capacity until January 1946.
Since November 1946 the Todd Shipyards Corporation has operated
this plant as its Los Angeles Division, having acquired the
right, title and interest of the Los Angel es Shipbuilding and
Drydock Cor porati on.
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On Cctober 1, 1977, the Los Angeles and Seattle Divisions of Todd
formed Todd Pacific Shipyards Corporation (“Todd Pacific”) which
I's a whol | y-owned subsidiary of Todd and since that date the

pl ant has been known as the Los Angeles Division of Todd Pacific

Shi pyards Corporation.

During World War Il the level of enployment at the Los Angel es
Division reached a peak of more than 20,000 enpl oyees. Todd
conpl eted the ships under construction by Los Angel es Shipbuil d-
ing on Decenber 8, 1943, and built numerous others for the
CGovernnent before the end of World War I1. Todd's contribution
to the war effort was recogni zed by several national awards for

excel | ence.

Wth the termnation of construction activities at the end of
Wrld War I, Todd Los Angel es concentrated on repair and
conversion work. It also expanded its activities to include
industrial fabrication and machine work projects. The volume of
busi ness reached a low ebb in 1949, but Todd returned to a
limted wartine [evel with increased ship repair and conversion
work due to the outbreak of the Korean War in 1950.

The vol unem of business reverted to a nmuch | ower |evel after

termnation of the Korean War in 1953. Todd Los Angel es
continued its trend toward diversification in the years which

followed. An exanple of this diversification was construction in
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1955 of a replica of the sternwheeler «pgrk Twain” for Disneyland
and fabrication of eight 52 foot submarines for the Disneyland
“Navy.” This was followed by fabrication of the nmasts, rigging,

spars and sails for the 106 foot pirate ship “Col unbia.”

No major ships were built in California fromthe end of World War
Il until 1958. (One of the basic reasons was that the property
tax structure made it inpossible for California shipyards to
conpete effectively on a national scale for new construction
contracts. Todd took the lead, with other shipyard operators
joining in, to propose renedial action to the California
Legislature. This effort was successful and, in 1958, the
applicable statutes were amended to elimnate all property tax on

maj or vessels under construction in this state.

Wth the prospect of a revival of new ship construction, Todd
enbarked upon a programto restore the shipbuilding capability of
the Los Angeles Division with an investnent in excess of

$6, 000, 000.  The shipbuilding ways were reactivated and conplete
new prefabrication and subassenbly areas were constructed, as
wel | as a new plate shop. The latest in production nethods and
equi pment were adopted, such as tenth-scale draw ng, optical by

controlled flame cutting, rotoblasting and flat stacking of

plates with vacuumlifters.

Sizeabl e additional capital additions and replacenents were nade
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in the eight year period following 1958. puring that tine, the
plant was classified as an industrial reserve facility and the
Navy Department continued to own a nmgjor portion of the struc-

tures and equi pment installed before and during Wrld War I1.

In 1966, the entire industrial reserve facility at Los Angel es
was declared excess to the needs of the Navy Departnent and Todd
purchased all of the Navy Department's remaining interest in the
plant facilities. Since 1967, Todd has expended in excess of
$30, 000, 000 for inprovenents and additions to enhance the

shi pbui I ding and repair capability of the Los Angel es Division.

The shipbuilding program which was reactivated in 1958 has been
successful.  Anong the ships constructed for private ownership
have been two combi nation passenger-cargo vessels for More-
McCormick Lines, and three for American Mail Lines, four product
carriers for Zapata Bul k Transport, Inc., and eight deck cargo
barges for Crowl ey Maritime designed for use in the A askan oi
trade. The Zapata ships were 35,000 dead weight tons (“DW™)
with an overall length of 711 feet, a beam of 84 feet, a carrying
capacity of 224,000 barrels of cargo and a speed of 16 knots.

The barges were 250 feet long by 76 feet wide and 16 feet - 8

i nches deep.

Al'so for private ownership, the Los Angeles Division conpleted

four giant forebodies, including high speed bul bous bows, for Sea
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Land Service, Inc. These forebodies were joined after |aunching
to upgraded and overhaul ed stern sections of exisitng vessels

which resulted in container ships of over 600 feet in length.

Mpj or conversions for private owners included converting the
PRESI DENT GRANT, PRESI DENT McKINLEY and PRESI DENT FILLMORE to
container ships for Anmerican President Lines, Ltd. These ships
were designed to carry breakbul k and refrigerated cargo in seven
cargo holds and to accommodate twel ve passengers and a crew of
forty-seven. During this period, the Division also conpleted
construction of a liquid anhydrous anmonia carrier for Collier
Carbon and Chem cal Corporation. This construction involved
joining a 470 foot |long forebody to the stern section of the SS
SI STER KATI NGO,

For the account of the Governnent, Todd Los Angeles has built and
delivered two CGuided Mssile Frigates (DLG, seven Destroyer
Escorts (DE) and four CGuided Mssile Frigates of the FFG 7 class
for the Navy Departnent and four 25,000 DM tankers for charter
by the Mlitary Sealift Command. The DLGs were 5,500 tons, 547
feet long and had a beam of 47 feet. The FFG 7 vessels are 3,600
tons, 445 feet long with a beam of 47 feet. The vessels
constructed for the Navy were highly sophisticated fighting ships

of advanced design.

Maj or conversions for the Government has included a contract in
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965 for nodification, renovation and conversion of the USS
ASHTABULA (AO 51) to an AO (JUMBO) Fleet Oiler.  gynoienenting
the ship construction program Todd Los Angeles has al so perforned
ot her work for Government Agencies such as fabrication of |aunch
test mssiles for the Polaris program machining and assenbling
the bases of tracking antenna for other NASA prograns and
fabrication of thousands of feet of special piping for the Atomc

Energy Commi ssi on.

The Los Angeles plant has made a strong coneback since the

md-70s mainly on the strength of the FFG program assisted also
by the barge construction contract for Crowey. The FFG program
which is currently underway, includes eleven additional ships at

present.

Currently the Los Angeles Division contains Some g5 acres on
which are |ocated both ship new construction and repai r

facilities. The yard is currently equipped with:

- One floating dry dock 400 ft. long with a lift capacity of
8,000 tons
- One floating dry dock 528 ft. long with a lift capacity of

16, 000 tons
- ™w end |aunch shipbuilding ways capable of handling ships

725 ft. long with 90 ft. beam served by five cranes wth

capacities of 25 to 175 tons
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- 5,200 linear ft. of berthing space on six piers serviced

by seven whirly cranes with capabilities of 28 to 50 tons

- 219,000 square ft. of shop space

118,000 square ft. of warehouse space
160, 000 square ft. of steel storage

- 313,000 square ft. of open assenbly area

- The shops contain the follow ng major equipnent:

1,000 ton press brake

8 ft. plate bending rolls

54 inch x 54 ft. shaft |athe

120 inch x 35 ft. engine lathe

300 ton hydraulic press

Linde CM 100 NC flame cutting unit

Schi chau- Monopol flame cutting units (2)

Rot obl ast shot blast and paint unit for
structural steel

9 ft. x 9 ft. x 32 ft. stress relieving
furnace

8 inch hydraulic pipe bender

Vacubl ast facility and related equi pnent

Travograph plate burning machine

8 inch pipe bender (can be retrofitted
for nunerical control)

Whi tney Punch N C and plasma flanme

cutting unit
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CVM5 NC nultiple torch Gas and Pl asma
flame cutting unit
Cncinnati-Mlacron T-3 industrial robot

with weld positioner table
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SECTION | V.
ASSUMPTIONS ON WHICH THE PLAN WILL BE BASED
The followng is a [ist of the assunptions upon which this

| ong-range plan is based:

The national concern over the decline in United States “sea
pover” will be translated into action.

- The Navy fleet will be expanded to 600 or nore vessels in a
measured and predictable manner which will require U'S
shipyards to nodernize facilities, equipment and methods to
meet firm goals.

The Merchant Marine fleet will be expanded and nodernized at
a neasured and predictable rate.

- The Government, via the Maritime Admnistration and the Navy
will take the lead in coordinating the R & D) programs of the
future to avoid costly duplication of effort in this field.

- The current Navy shipbuilding prograns with their attendant
post shakedown overhauls will continue at pace until the
next generation of ships can be blended into the schedul es.

- The homeporting of Navy ships in Long Beach wi|| be
acconplished at the announced pace and thus pring nore
conversion and repair projects into the Los Angeles area.

- The shiplift and land | evel repair and new construction
facility currently being devel oped will experience the sane
| evel of work |oad growth that historically has been
experienced by these installations el sewhere.

The Port of Los Angeles will make additional |and available.

V-1



SECTI ON V.

LONG RANGE FACILI TIES PLAN

The long-range plan presented in this report is not just a result
of the Maritime Adm nistration contract of April 1980.

Todd's Los Angeles Division started devel oping |ong-range plans
prior to their reentry into the new construction business in
1958. These plans were of short or internediate range by the
current definitions. Plate 9.1 shows the shipyard in the post
Wrld War || configuration. Note how the material storage,
assenbly areas and shipways are isolated from one anot her.

Plate 9.2 shows the shipyard configuration as it was constructed
based on the nodernization plans of the md-1950s. Note how the

steel process now has an unobstructed flow to the shipways.

Plate 9.3 shows the shipyard configuration for the md-1970s.
This intermediate range plan was a direct outgrowth of an intense
review of the 1950s plan which was nolded into a revised plan in
1969 and 1970 and becanme the md-70s plan. The principa

features of this plan were:

elimnation of one shipway
I ncreased crane capacity at the ways and nmajor assenbly
areas

- a new blast and paint facility
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- a new flame planer

a new sem automatic panel assenbly line

Plate 9.4 shows the current configuration of the shipyard. pNote

that many features of the Plate 9.4 plan were acconplished.

The experience gained from devel oping and follow ng through with

the construction based on these previous plans has led to many of
the features of the current long-range plan as shown on Plate

5.1.  This plan is unique conpared to the previous plans because

It addresses for the first time a definite coomtment to making a
substantial inprovement in this shipyard s repair/overhaul/

conversion capabilities.

Previous |ong-range plans were devel oped around the then current

assessments of vessels expected to be in demand. None of these
assessments proved to be accurate and therefore these plans were

not translated into actual facilities.

The long-range plan therefore has been devel oped to address basic
probl ems of the shipbuilding and repair business and no attenpt
has been nade to quantify tons of steel, feet of pipe etc.

The basic features of this plan are:

- The enpl acement of those activities which generate heavy

outside traffic, i.e., warehousing, admnistration, etc.
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on the shipyards perinmeter where there is direct access,
thus keeping this traffic out of the production areas.
Establishing a wide clear, roadway to permt transport of
heavy equi pnent, ordance nodules, hull or deckhouse
units, etc. to the principal areas of the yard.
Establishing a heavy |ift outfitting berth with 240 short
tons lifting capacity m ninum

The conplete reconstruction of the repair/overhaul/
conversion area by removing the existing piers E and F
(see Plates 9.4 and 5.1) extending Pier D to the existing
western shoreline and installing a land |evel ship berth-

ing system The principal conponents of this systemare

]

a shiplift 106 by 655 feet designed to |lift on a

cradle 33 tons per foot (22,000 LT uniformy |oaded

pi ck up weight)

a side transfer car capable of transferring a 600 foot

L.O A vessel on its cradle laterally

- a large work bay 148 by 840 feet (#l) capable of
holding a single large vessel or up to four FFG type
vessel s

= one work bay 120 by 740 feet (#2) designed to
acconmodate one ship

~ -three work bays 120 by 600 feet (#3 - #5) designed to
acconmodat e one ship each

~ space reserved for two additional work bays each 120

by 600 feet (#6 & #7)
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LAND REQUIREMENTS

Todd has recently negotiated a "termpermt” for additional [and
in the southwestern area (see Plate 5.1) designated for parking.
In addition a revocable permt has been negotiated for land in
the northwestern area designated “buffer storage and future

parking. A portion of this area will be utilized for a Port of
Los Angel es devel opnent project and a termpermt for the
remaining area will be negotiated when the Port of Los Angeles

project is firny defined.

At an undetermned time in the future, in accordance with the
Port of Los Angeles Master Plan, Front Street/Harbor Boul evard
will be realigned;, making available some additional twelve acres
of land. Todd Shipyards is on record with the Port of Los
Angel es as wanting to acquire the property whenever it becomes
avail able.  The expansion of the shipyard into this area is shown
by broken lines on the “Long-Range Plan.”



MATER AL, HANDLING
The Long-Range Plan devel opnent has identified several areas

where material handling inprovements can nmake a substanti al
contribution to the overall efficiency of the shipyard.

The nost inportant are:

STRUCTURAL MATERI AL
Steel plate and shape storage will remain in the same

general location in the southwest section of the shipyard
where the railroad and truck access will be nodified to

all ow both to enter on the same roadway which can be fenced
in such a way that it is isolated fromthe shipyard. A wide
span gantry crane will be placed to permt its operator to
unload trucks or rail cars with a magnetic fixture and nove
the material to storage onto a fee conveyor system This
conveyor systemw |l run the entire length of the southwest
wal | of the steel shop to permt the crane to transfer
material fromtransport or storage to the conveyor rolls. A
blast and primer facility will be incorporated into the
conveyor system This conveyor systemw || then feed the
material onto a roller cart which can traverse the northwest
end of the shop to deliver material to the feed rolls of the
primary cutting machines. The material will then progress
sout heastward through the cutting, formng and subassenbly
areas of the shop, enmerging fromthe northeast corner of the

building onto the panel line or main assenbly platens.
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Pl PE
The Long-Range Plan direct the relocation of the pipe shop

fromthe current location at the foot of Pier Ainto the
bui I 'ding now occupi ed by warehouse activities (building 103
Plate 9.4). This location provides space for adjacent pipe
storage with direct access into the shop building. This

buil ding al so has adequate space for storing ready materi al

i.e., flanges, fittings, etc. The new hull unit outfitting
areas are also within easy reach of this location
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GENERAL

- Atransporter of sufficient capacity to nove hull and
deckhouse units from assenbly areas to outfitting, blast,
paint and ship repair areas will be acquired.

- An additional large whirley crane of 175 ton capacity is
included in this plan. This crane will be installed on a
new craneway starting on a new pier west of the
shi pbui | ding ways and extending inland to the steel shop.
This crane will be supplenented by installing a transfer
systemwhich will allow the existing 175 ton crane to be
moved onto this new craneway where both cranes can comnbine
to make heavy lifts outboard of the new pier and lift and
transfer a preoutfitted deckhouse from the adjacent platen
direct to a ship at the pier.

- The warehouse activities will be decentralized to nove
material storage activities closer to the areas of primary
consunption, i.e._ shipbuilding ways and the new | and
| evel new construction and repair facility.



COVMUNI CATI ONS
The shipyard is now installing a Bell Telephone D nension 2000
PBX system This systemis designed to serve the need of the

shipyard until the adm nistration activities are nmoved to the new

bui | di ng.

= = N
The shipyard is currently installing a CAD\CAM system using a

Prine, Mdel P-750 computer. This systemwill be wired directly
into the primary plate cutting nmachines, CM95 and CM 100 as wel |

as the pipe bending equi pment.

The shipyard has utilized the CAD\CAM Prime Conputer to bring on
line the “Vision” managenent system of Systonetics Inc. This

system has cost/schedule integration capabilities. The system
wi |l be expanded by adding a second Prime, nmodel P-750 conputer

In the future all the major shops and adm nistrative departnents

w |l have term nals.

A word processing systemusing the same termnals has al so been

devel oped and will expand with the “Vision” system

UTILITIES
A major upgrading of the shipyard utilities will begin with the

devel opnent and construction of the ship |ift and land [evel work
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bays. This upgrading will keep pace with the land |evel work
bays devel opment and include electric power, potable water, fire
water, sewer service, conpressed air, argon, oxygen, natural gas

and steam

BUILDINGS

This Long-Range Plan calls for the replacement of all but one of
the major existing buildings. The existing buildings were
constructed in two major phases, 1917-1918 and 1942-1943. \pst
of these buildings will be retired over the next twenty years or
require extensive reconstruction. This |ong-range plan provides
a baseline against which the funds required for reconstruction

can be bal anced against a definite structure life expectancy.



MAJOR EQUI PMENT
Keeping pace with the relocation of activities Wll pa tpe
addi tion of new equipnment including but not linmted tq

A large transporter of about 300 short tons capacity.

A new multi cutting table plate cutting machine qji|ar
to the existing CM 100,

A large plate roll of about 40 feet by one inch capacity.
Four new 14 ton tower cranes for the land |evel facility.
Two additional 35 ton traveling whirley cranes for the
ship lift and floating dry dock.

- An additional 175 ton whirley crane in the shipway area.
Ship lift and transfer system

Al t hough the types of equipnent anticipated for this [ong-range
pl an have been identified, the rapid advance in the state of the
art in conputer controlled equipnment makes it inpractical to
i dentify specific manufacturers.
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SH PYARD MODEL

A scal e nodel of the shipyard has been constructed. This nodel
has a base of heavy plywood covered with |[ight sheet steel and
hanger hardware so it can be nounted on a wall. The scale nodels
of structures and nmjor equi pment such as cranes with trackways,
the ship lift, etc., are cut from pine blocks and have nmagnets
attached. This arrangenent will allow the nodel to be readily
arranged in different configurations to display candidate
arrangements and progress. A photographic record will be

mai nt ai ned.

Plate 5.4 is a photo of the nodel in the “as is” configuration.

Plate 5.5 is a photo of the nodel in the configuration at the

conpl etion of the long-range plan.

V-11






Watex Land

Basic Lease (2-1947) 1,048,216 sq.ft. 2,858,227 sq.ft.
Regan Forge area (5-4415) 130. 889
Hat ch parking (5-4354) 69 529
Front St.-Pacific Ave. (5-4355) 93 141
Rai | road, Todd spur 1.321
Pier D, E, F & Dry Dock No. 2 92, 524 72 750

Sun Lumber, SW Sect.

(inc. 78,763 crew facility) - 329 759
Real i gned Front St.-Harbor Blvd. - 564 475

TOTAL 1, 140, 740 sq.ft. 4,120,091 sq.ft.

Plate 5.2
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LONG-RANGE PTAN ARFA UTILTIZATION

Summary
Activitvy * Land Area

Bui | di ngs 674,625
Sem automatic material. handling 23, 250
Material preparation and

subassenmbly (outside)
Hul | unit assenbly (outside) 228, 825
Dedi cated storage (outside) 258, 042
Hul | unit outfitting 129, 700
CGeneral storage 246, 245
Lunch areas 44,325
Uility stations 14, 000
Shi pways 144,000
Par ki ng 345, 000
Ship's crew facilities 164, 800
Work bays 475, 600
Side transfer 290, 520
Lift platform 91, 790
Craneways - roadways - railways 989, 369

TOTAL YARD AREA 4,120,091

*All areas are quantified in square feet.
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PLATE 5.4
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SECTION VI.
IMPLEMENTATION PLAN
Asa result of this current long-range facilities plan, two ngjor

| nprovenents are now underway.

In the area of physical facilities a new land l[evel ship new
construction and repair area is being developed. This facility

consi sts of:

- Aship lift platform 105 feet w de and 655 feet |ong
capable of lifting a ship displacing 22,000 plus long tons
out of the water up to land Ievel.

- A transfer system capable of noving the ship fromthe lift
to berthing areas.

- Up to five onshore work bays where the ship is parked
during its availability (wth space allocated for two
addi tional work bays).

- Shops, warehouse space, blast grit storage and reclamation

equi pnent and all the appropriate supporting utilities,
In the area of data nmanagement the yard is moving ahead toward
establishing a CAD) CAM system i n-house. This systemis to

consi st of:

- A technical data center conprising a host-central
processing unit (CPU) with a Prine, Mdel P750 conputer
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mag disk storage, mag tape drive, line printer, radial
plotter and video termnals.

- A second Prine Conputer and peripherals which will support
an automated tool control system an enployee tine/atten-
dance control system and serve as a backup to the primry

technical data center conputer.

- CAD/ CAM systemwi th graphics work stations and dedi cat ed
di sk storage.

Sof tware support including AD 2000 advanced engineering

systemw th numerical control package.Autokon 79 and
Vi si on management data system

Todd Los Angel es has already purchased and has in-house a Gerber

Scientific flatbed plotting table wwth a 6 ft. by 16 ft. bed.

In addition to the major long term projects now underway there

are several nmmjor maintenance type projects in progress.

- Upgrading adm nistrative engineering and shop office
areas.

- Renovation of existing piers.

- Renovation and upgrading of electrical and nechanical
services available at existing berths.

The followi ng narrative schedul e subdivides the |ong-range plan

principal activities into short-term intermediate-term and
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long-term groups. Plates 6.6-1, 6 .1-2 and 6.1-3 are conposites

of all three phases in a bar chart format.

Short-Term (I-3 years)

The short-termplan calls for:

Removal of Piers E and F.

- Relocate blast grit and handling systemincl uding

railroad spur.
- Construct a new extension of Pier Dfromthe western

shoreline to the existing Pier D, including utilities,
dredging and Dry Dock No: 1 support structure.

Rel ocate Dry Dock No. 1.

Fabricate and install ship lift and transfer system

i ncludi ng dredging, support piers, side transfer rail

system and utilities.

Install Work Bays No. 1 and No. 2 including tracks and
utilities.

Install a salvage reclamation center.

- Construct new Gate No. 3 service buildings including Guard
House, O ock House, Lunchroom and Adm nistrative Service
Bui | di ng.

- Construct a Garage with notor pool area.

- Construct Repair Ofice/ Shop/ War ehouse.

- Construct side transfer rail bed in preparation for
constructing Wrk Bay No. 3.

- Start construction of Wrk Bay No. 3.
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I nternediate-Term (4-10 years)

Conpl ete construction of Wrk Bay No. 3 including
utilities.

Construct Wrk Bays No. 4 and No. 5.

Construct pier for No. 16 Craneway, west side of Way No. 2
Purchase and install Crane No. 16, 175-ton whirley.
Rel ocate water tower.

Construct |andward No. 16 Craneway.

Construct Painters and Laborers Shop.

Construct \Ways Warehouse on Regan Street.

Revise Steel Yard and install new crane.

Construct Steel Shop.

Rebui | d Machi ne Shop.

Construct Al um num Shop using existing Steel Shop.
Rel ocate Pipe Shop into existing Warehouse No. 1.
Construct Blast and Paint Hall.

Construct Electric Shop.

Construct Central \Warehouse.

Construct Sheet Metal Shop.

Construct Central Tool Control.

Construct Joi ner/ Mai ntenance Shop.

Start construction of Repair Wrehouse and offices

ext ensi on.
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Long-Term (11-20 years)
Conpl ete Repair Warehouse and office extension
- Construct side transfer rail bed in preparation for

constructing Work Bays No. 6 and No. 7.
- Construct Work Bays No. 6 and No. 7.

Construct Adm nistration Building wth parking.
- Conpl ete construction of the Steel Shop.
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Part 2

TONG-RANGE: PLAN
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LONG-RANGE PIAN
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SECTION VI I,

LONG-RANGE BUDGET PLAN TO IMPLEMENT FACILITY PLAN

Plate 7.1 is a budget plan based on the |ong-range plan
schedule (Plates 6.1-1, 6.1-2 and 6.1-3).
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SECTION VI

JUSTIFICATION
The economic justification of the short-termplan for the ship

lift systemis included as Appendix A to this report.

The actual selection of the ship lift system supplier is
summari zed in Appendix B, the ship lift selection review

prepared by Shiptech International, Inc.

Plates 9.7-1, 9.7-2 and 9.7-3 are a summary of the existing

buil'dings at Todd Los Angeles. The age of many of the existing
structures makes extensive reconstruction or replacenent al nost

mandatory sontine during the next twenty years.
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SECTION | X.

BACKR-UP DATA ON EXISTING EACILITY

Plates 9.1, 9.2, 9.3 and 9.4 are yard maps from 1957 to the
present. These maps are described in Section V.
Plate 9.5 is a summary of the current lease area
Plate 9.6 is a sunmary of the current land area utilization.

Plates 9.7-1, 9.7-2 and 9.7-3 are a summary of the existing
bui | di ngs.
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CURRENT TPTL.A TEASE AREA

* HWater * Langd
Basi ¢ Lease 2-1947. 1,048,216 2,858, 227
Regan Forge area 5-4415 130, 889
Hat ch parking 5-4354 69, 529
Front St. - Pacific Avenue corner 5-4355 03, 141
RR right of way, Todd spur 1,321
Pier D, E, F and Dry Dock No. 2 156, 174 -
Sun Lunber, SW sect. 329, 759
Sun Lunber, NW sect. (lease effect. 374, 659
August 1981)
TOTAL 1,204,390 3,857,525
Sq.ft. divided by 43,560 = Acres 27. 65 88. 56

*

Al

areas are quantified in square feet unless otherw se noted.
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Sunmary

Activity

Bui | di ngs

Sem automatic material handling
(out si de)

Material preparation & subassenbly
(out si de)

Hul | unit assenbly (outside)

Dedi cated storage (outside)

Hul | unit outfitting

CGeneral storage

Utility stations

Shi pways

Par ki ng

Craneways - roadways - railways

Ship's crew facilities

TOTAL YARD AREA (I and)

* All areas are quantified in square feet.

| X-7

Land
Area

413,904
43, 650

79,175

276, 725
159, 322
61, 950
467, 900
13, 691
144,000
906, 881
836, 905
78,763

3,482, 866

% of
Tot al

11.9
1.3

2.3

7.9
4.6
1.8

13. 4

4.1
26. 0
24.0

2.3

Plate 9.6



SUMVARY BUL LDI NGS

Bui | di ng Year Land Fl oor
Number ~ __ Building__Description  Built Area —Area_
6 Bl acksm th Shop 1918 (W Pipe & (W Pipe &
Copper)  Copper)
6 Pi pe & Copper Shop 1941 30,800 33,800
8 Conpressor Bldg. No. 1 1938 3,675 3,675
11 Regan Office * 1,800 3, 600
|la Wl di ng Engineer Oifice " 800 800
19 Machi ne Shop 1917 32,300 32,750
23 Record Storage 1918 1,125 1,125
37 Personnel & Accounting 1918 5,100 9,816
43 Ofice & Cassroons 1919 1, 900 3,400
55 St ageriggers Shop 1919 1,500 1,500
57 Main Swi t chboard 1922 528 528
84 Pay Office 1941 600 600
85 Ofice 1942 1,575 1,575
103 War ehouse 1941 40,400 51,200
113 Technical Ofices & Warehouse 1941 93,500 213, 080
| 13a Technical & Shop Ofice 1944 4,375 12, 750
| 13b M ssil e Launcher Assenbly 1978 2,450 2,450
116 Sheet netal Shop 1942 18, 400 18, 400
117 El ectric Shop 1942 10, 725 10, 725
118 Pai nt & Labor Shop 1942 5, 000 6, 000
122 Service Building No. 2 1943 3,470 5,120
123 Water Storage Unkn. 2,500
*NO records avail abl e Plate 9.7-1
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Bui | di ng

Year

Nl Building I ot Buil

125
126
127
129
130
131
133
134
136
144
145
146
147
148
149
150
152
153
155
172
184
185
189
193
196

Cm 100 Building
Warehouse
Joiner/Shipwright Shop
Clock House '
Gate House
Maintenance shop
Gate House
Vacublast Bldg. w/Recov.
Central Tool & Plant Office
SupShip O fice (inc. 145)

Al 'um num Shop

Repair O fices & Wrehouse

Riggers Shop & service Bildg.

Conpressor & Steam Cenerators

Labor Depart ment

Service Building

Punp House

Storage Buil ding

Gar age

Fire Station-Hospital
Wharf “D"Tool Room
Service Building
Record Vaul t

IX-9

1875
1942
1943
1942
1942
1943
1942
1973
1943
1942
1981
1943
1943
1943
1943
1943
1943
1940
1943
1945
1945
1945
1945
1945
1845

Land Floor
Area = Area
2,700 2,700
3,500 3,750
17,855 28,391

825 825
300 300
11,400 18,477
300 300
5,375 3,375
5,400 9,130
4,800 4,800
4,200 4,200
14,100 14,100
17,950 17,950
6,720 6,720
6,520 6,520
1,500 1,500
1,250 1,250
1,067 1,067
64 64
150 150
6,250 6,250
9,000 18,000
1,250 1,250
1,375 1,375
300 300
Plate 9.7-2



Building Year Land Floor

Number Building Description Built Area Area
197 Record Vault 1945 180 180
210 Office Building 1978 1,800 1,800
211 Monopole Building (inc. 212) 1859 5,600 5,600
214 Plate Shop 1960 13,000 13,000
223 CM 95 Building 1974 2,400 2,400
225 Rotoblast 1974 3,000 3,000
871 Service Building 1977 1,250 1,250

TOTAL 413,904 592,868

IX-10 Plate 9.7-3
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This Report has been nodified by removing narrative
and exhibits which do not relate to the Los Angeles
Divi sion.

Exhi bits marked thus (*) on the List of Exhibits are
not included.
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EXECUTI VE SUMVARY

Principle findings and conclusions are as foilows:

I Cargo throughput has been increasing at each of the three
Vst Coast locations, with particularly strong growth at
Los Angel es

Ship arrivals have been increasing over the past ten years
at Los Angeles and Seattle and for the past five years
ship arrivals have grown at San Francisco

As change in shipping technology has |eveled, ship
arrivals in the future should grow as fast as, or faster

than, cargo throughput

Dol lar value of commercial vessel casualties on the
Wlest Coast grew 38% over the period 1969-1978

For the most recent year for which we have conplete
data (1977), Todd-Pacific accounted for 31 percent of
all topside jobs and 37 percent of drydock jobs on the
\lest  Coast

Todd-Seattle obtains the largest percent (84% of REA
work from commercial jobs, and Todd-Los Angeles obtains the
greatest percentage (47% of work fromforeign customers

The greatest conpetition is experienced by Todd-San
Franci sco, where there are five yards with drydocking
capability and eight topside yards

I Trends in international labor costs and exchange rates
favor future conpetitive position of US. yards

| Propensity to repair index is simlar at each of the three
locations, and no upward or downward trend is discernible



Todd comercial R&A sales prospects are projected to
grow 21 percent over the next ten years

Naval overhaul work is expected to be significant over
the next decade, with 4-5 active naval ship overhaul s
per year in each of the three locations

A life cycle maintenance and overhaul contract for FFGs
i's a promsing prospect for Todd-Los Angel es, producing
revenue of $685 nillian between 1985 - 1994

A two berth Syncrolift at Todd-Los Angeles, assuming a
life cycle FFG maintenance contract, will produce
significant return on investnent

The proposed |arge drydock at Todd-Seattle will produce
positive net incone after a five year period
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|, | NTRODUCTI ON

In April 1980, Todd Shipyards Corporation comm ssioned internationa
Maritime Associates, Inc. to analyze the present and future market for ship
repair services on the st Coast. Additionally, IMA was directed to assess
the financial feasibility of proposed yard inmprovements at Todd-Los Angeles
and Todd-Seattle. This report presents our findings and conclusions.

L. THE STUDY OBJECTIVE: TO PROVI DE AN | NDEPENDENT EVALU-

ATTON OF THE FUTURE SHTP REPATR MARKET ON THE VEST CCOAST
AND FTNANCT AL FEASTBITTTY OF PROPOSED)  YARD TVPROVEMENTS

To effectively fulfil this objective, the followi ng analyses were carried
out
Review of the present and future market for ship repair
serf ices on the Vst Coast;

Review of proposed capital inprovements planned for Todd-
Los Angel es and Todd- Seattle;

Evaluation of the financial viability of the proposed im
provements, in light of anticipated future market prospects.
The financial feasibility was subiected to sensitivity tests, to determne the

impact of varying the assumptions about future market or financial conditions.



2. DATA GATHERED FROM BOTH PUBLI C AND PRI VATE SOURCES

FORM THE BASIS OF EVACOATTON

The fol Lowing organi zations supplied data useful to the study:

Departnment of the Navy
Naval Sea Systenms Command
Wshington, D.C

Department of Conmerce
Bureau of the Census
Wshington, D.C

Department of Conmerce
Maritime Administration
Wshi ngton, D.C

Department of Commerce
Bureau of Economc Analysis
Washington, D.C

Department of Transportation

U S Coast Guard

Merchant Vessel Inspection Division
Wshington, D.C

Various Mest Coast Port Authorities
and port associations

IMA staff visited each of the three yards and conducted interviews with key

Todd officials. Further, Todd carporate and division management provided

certain financial and market data which were of use to this study.



3. TH' S REPORT |S DIVIDED INTO TWO SECTI ONS: MARKET ANAL-
YSIS, AND FI NANCI AL EVALUATI ON

Chapter Il provides a description of the present and future market for
ship repair services on the West Coast —with particular enphasis on the Los
Angel es, San Francisco, and Seattle markets. The aimof this chapter is to
draw attention to sailent characteristics of the present market and to project,
on the basis of recent trends, the future size, nature and conposition of the

West Coast market for vessel repairs

Chapter 111 provides a financial evaluation of the specific inprove-
ments proposed for Todd-Las Angeles and Todd-Seattle. Pro forma financia
statements have been prepared show ng projected costs and revenues attrib-

utable to each of the proposed improvenents
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I1.  ANALYSIS OF SHIP REPAIR MARKET: U.S. WEST COAST

The purpose of THis chapter is to examine the present market and to

project the future market for each of the three Todd yerds on the West Coast.

1. THE MILITARY AND COMMERCIAL MARKETS FOR SHIP REPAIR ARE
DRIVEN BY NUMEROUS FACTORS

The ship repair market is comprised of two sectors - commercial and

government. Each sector has its own driving force.

Commercia sector demand is basically driven by the number of ships
trading in the immediate vicinity of the repair yard. Relative cost and per-
formance of specific yards influence yard selection in cases where shipowners

have discretion in selecting a repair facility.

Government sector demand is driven by yard location and government

policy regarding homeporting and operational budgets.

(1) Annual Cargo Throughput is A Major Barometer Of The Com-
mercial Repair Market

Demand for ship repair and related services is derived from the
demand functiion for marine transportation. Industrial demand for goods
which must be moved by sea drives the demand for marine transport.

industrial demand ultimately tends to dictate the shape, character and



scope of the industries which serve the maritime market.

Exhibit 11.1 shows the trend in annual cargo throughput for
three major West Coast ports, 1968 to 1977 (1977 is the most recent
year for which data are available). These data show Los Ageles

Todd Pocific Shipyords
Motrket And Economic Stuc-

Exhiblt {1, 1
TRENDS IN C G HROU PUT IN SHORT TONS
ECTED WE OAST PORTS
1968 - 7
CALENDAR . DY, ¥ TOTAL
YEAR LOS ANGELES ~ SAN FRANCISCO & SEATTLE & WEST COAST
1968. 29,001,738 31,641,861 52,418,178 167,277,359
1969 42,755,903 38,503,947 54,798,900 179,713,718
1970 44,855,218 30,127,695 54,435,673 172,332,780
1971 44,188,516 26,471,735 47,443,069 162,607,128
1972 44,631,740 28,014,608 | 52,867,405 173,138,157
1973 53,110,513 34,035,473 56,534,031 201,530, 651
1574 £2,813,134 28,758,913 51,633,885 191,353,783
1575 57,333,496 . 27,005,213 52,294,853 177,700,031
1978 . 62,388,588 32,243,867 59,388,121 200,755,089
1977 64,310,930 35,997,114 61,025,977 208,475,754
Indox Of Growth
(1968 = 300) 164.9 113.8 116.4 124.7

soure. WATERBORNE COMMERCE OF THE UNLTED. STATES, Cdendar Years 1968 -1977,

Port S = Netienal Summeries. U.S. Army Corps Of Engineers.

Netes: (1) lnclinive of Los Angeles ond Long Beach,
{2) Inciviive of Sen Frenciwco, Cokiond, Rich d, Socr to, Redwood City, ond

Stackton.
(3} inclusive of Seastie end cll other perts within the Puget Sound.

to be the leader in annual throughput, followed by Seattle and San
Francisco. Los Angeles has also been growing more rapidly than the

other lwo ports.
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(2) Commercial Vessel Arrivals Have Been Rising At Two Of Three
West Coast Ports

Exhibit 11.2 provides trends in vessel arrivals at the three ports

from 1970 to 1979. This exhibit shows that arrivals have increased at

Todd Pacific Shipyords

e e s
TRENDS IN VESSEL ARRIVALS AT
THREE WEST CQAST PORTS
1970 - 1979
Calender .
year Lot Anceles San Fransisco Seattle
1970 43 4931 281
19711 &2z 4099 1810
1972 718 4320 2249
1973 5019 4485 2338
1974 48 3844 2035
1975 4804 498 2038
1976 ©n 85 2338
1977 58 s 2581
578 &765 74 2557
1979 8882 e 3005
Index Of Growth
{1570 = 100) 125.1 80.9 1211
Average
Anouel
Lare OF Grawrh 2.2 (210) 193

Sowrce: Internetional Moritime Auociates, lac., Washington, D.C. 3ased on dete pravided
by the Port amaciations of sach port.

an average cnnual rate of about iwo percent in Los Angeles and Seattle
during the decade. In contrast, arrivals at the Port of San Frencisco

have declined by about two percent annually. It is significant,

i1=3



however, that the arrivals in San Francisco have risen over the most
recent five years.

3 Characteristics Of Commercial Vessels Very Among The Three
Ports

Exhibit 11.3 characterizes trends in commercial vessal arrivals

at the three ports by net register tonnage (NRT). This exhibit indicates

Todd Pacific Shipyards
B =
ANALYS'S OF COMMERCIAL VESSEL TRAFFIC
AT THREE MAJOR WEST COAST PORTS
Y AVERAGEN
1974 - 197 8
R Los Ans S Fesisn Sl
1574 8,34 9,714 8,147
1975 16,023 10,125 8,935
1978 12,498 11,402 11,559
1977 12,544 11,818 2,990
1978 11,312 10,487 9,745
Index OF
Growth 121.1 107.3 119.6
(1974 = 100)
Averoge Annual
Rate OF Growth 3.9 1.5 3.6

Source: Etgsrg;lonal Mg%ﬁ:gs ?ﬁoecrlc%te?w%my tgpaailljo% Eﬁfgg 8? Tr e \éigSEdA% %]laIIStICS
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HUMBER OF VESSEL TRIPS

that vessels have become larger over the five year period, but the

trend toward increased size has leveled over the past two years.

Exhibit 11.4 presents an analysis of vessel traffic by draft. The

Todd Pacific Shipyards
Market And Economic Snady
Exhidlt (1. 4

Sem. b . ..
o NN S SN ee A N\

e BN DN TRENLIE S LI S W 0 Bt S BN N N R N Y N 0t
= x* as* 48° 45" b 55

DRAFT IN FEET

Source: lntemetionsl Maritime Amociates, Inc., Washington, 0.C. Zased on dote
from WATEREOINE COMMERCE OF THE UNITED STATES, Calendor Year 1977,
Port 4 = Woterways And Harbons Pacific Coast, Alome And Haweii.

Neote: {1) lnclusive of Son Francisco oy, Son Froncisco Berbor end Cokland.
(2) laciusive of Las Angeles end Long Beach,
(3} Inciusive of Seottle ond other major ports of Puget Sound.
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data indicate that Los Angeles has the greater percentage of deep

draft vessels, as shown below:

Number of Vessal Entries

under 30" draft under 36' draft
Los Angeles 57.5% 85.4%
San Francisco 63.8% 94.5%
Seattle 71.2% 96.1%

(4) Estiimated Value (In Constant Dollars) Of Ship Casualties On
The West Coast Has Increased By 32 Percent Over The 1969-
1978 Period

A shown in Exhibit 11.5, the aggregate estimated dollar value
(in 1978 dollars) of ship casualties on the West Coast has risen from
S37 million in 1969 to $41 million in 1978. This is an increase of

32 percent.

Exhibit 11.6 shows the breakdown of these casudlties, by type
of mishap. Grounding are the largest component of the casualiy

total.
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Todd Pacific Shipyords
Maket And Economic Sway
Exhibit 11, §

ESTIMATED DOLLAR VALUE OF COMMERCIAL VESSEL CASUALTIES:
TOTAL U. 5. VERSUS U.S. WEST CCAST
FY=195% «= FY=-1578

Aggregats Estimated Dollar
Value OF Vassel Casualties

(millions) ’
WEST COAST AS
TOTAL L. S, U.S. WEST COAST PERCENT CF U. 5.

TOTAL

1949 11%.8 311 25.0

1570 115.2 25.! 21.7

1971 125.1 24.5 19.6

1972 125.4 33.4 28,6

1973 117.7 31.% Z.0

1574 132.5 .7 24.7

1975 178.0 12.7 24.0

1975 193.0 44.4 3.0

1977 149.4 3.9 1.3

1978 169.0 40.9 24.2

index Ct Growth

(1569 - 100) 141 132 -_

Souree: Interncrional Maritime Associctes, Inc., Washington, ‘0.C. Based on data provided by the U, S.
Coast Guerd, Marchont Vessal Inspecrion Division, Weshington.

Notes: 1) Fescal yeors, Cetover | = Sepramber 30, 1947 - 1978,

{2) Deoilar omounts stated in millions of constont 1978 dollors.
{3) West Csast stotes: Vashingron, Qragon, end Colifornia.
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’ lodd Pacilic Shipyore:
Morket And Economic S°.ay

Exhibit 1. 6
ESTIMATED DOLLAR MAGNITUDE OF COMMERCIAL
CCEANGOING VESSEL CASUALTIES:
U.S. WEST COAST BY TYPE OF MISHAP
FY-1969 —= FY-1578 ===
All Cosalties
($46,490.)
L) / (—4‘-.
L]
'-_;_____—-Gcma’ings
. /‘ L s4s,439.)

\ / Other
($34,575.)

- f P ° {lisions
Sl \ .;_z.,@%sca‘i,m.)
\\ 74 /\ / \E:;losiom

. .>€ .k/ _ \/ (5153,925.)

[ A D L e D
2 8§ 5§58 8 8 8 8 ;¢ 8
FISCAL YEARS

Notes:

lntemmationol Moritime Associates, ine., Washington, D.C. Bosed on doto pro-
vided by the U.S, Coost Guerd, Merchont Vessel lnspection Division, Washingten.

(1) Fiscal yeors, October 1==September X, 1969-1978.

(2) Figwes In quototions reflect ten yeor avercgs astimoted dollor costs pec
L J per teg of i L.,

(3) Dollor emounts m;td in millions cf conston? 1978 dollorer.
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2. TODD-PACIFIC HAS HAD A STRONG POSITION IN THE WEST
COAST MARKET OVER THE PAST DECADE

Each of the three yards has been a significant factor in the West Coast
ship repair market, with each yard exhibiting different performance in top-
sidé\drydock work and U.S./foreign owner work.

(1) Repair And Alteration Sales At Todd-Pacific Have Risen Over

The Most Recent Three Year Period For Which Ful Year Data
Are Avallable

A shown in Exhibit 11-7, Todd-Pacific R&A sales increased
from S50 million in 1977 to $91 million in 1979. Complete FY data
for 1980 are not available at this time, but figures through the first

three quarters show sales of $61 million.

Exhibit 11-8 shows a breakdown of jobs and R&A sales by each
of the three yards. Over the most recent nine months Todd-Los Angeles

has accounted fix 60 percent of R&A sales.
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COMPARATIVE TOTAL SALES PERFORMANCE AT THREE DIVISIONS
OF TODD PACIFIC SHIPYARDS
FY - 1976 -- FY- 1980

Mo Jots " Satus Am Mo Joos " Seles A, Ho. Jabn  Seles An. No. Jabn " Sel

LOS AHGELES "3 $16.6 108 $7.8 175 $23.2 \57 s
SAN FRANCISCO 223 $34.8 190 $26.0 19 $32.3 - 129 "
SEATTLE 445 $19.2 459 $16.4 521 $26.5 462 $
A(TBS%E%TE 701 $70.6 47 $50.0 021 $82.0 748 $

Source: International Maritime Associates, Inc., Washington D.C. Based on data provided by the manangement of
Todd Shipyards Corporation.

Notes: (1) Data reflect FY- 1980 through the firstr three quarters only.
(2) Sdes amounts rounded to nearest million.
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LOS ANGELES
SAN FRANCISCO
SEATILE

TOUALs

FY - 1976
Percent OF Percant Of
Jotaf Jobs Totof Sales
4.5 2.5
28,5 492.3
57.0 27.2
100.0 100.0

COMPARATIVE SALES AND WORK LEVELS AT THREE DIVISIONS
OF TODD PACIFIC SHIPYARDS

FY- 1976 -- FY- 1980
(As Parcent Of Total TPS Activity)

FY ~ 1927
Percent Of Percentl OF
Total Jobs  TYotal Soles
4.5 15.2
24.) 52.0
€).4 32.8
100.0 100.0

Fy - 1978

Percent Of Pescent Of

Total Jobs  Totof Soles
21,3 20.3
.5 N4
64,2 32.3

100.0 100.0

Sources Internotlonol Marltime Associotes, Inc., Washington, D.C, Basedon dato provided by the manugement of
Todd Shipyords Corparation,

toter: (1) Dota rellect FY-1980 octivity through the fiest thuee quorters only,

FY - 1979

Percent O Peicent Of
Total Jobs  Total Soles
2.0 9.7
17.2 50.0
61.8 40.3
§00.0 100.0

Todd Pacilic Shipyordy
Market And beonomic 40 ,dy
Exhibit i, 8

£Y - 1980
Percent Of Pescent OF
Talol Jobs Total Soles
18.3 59.9
12,4 28,3
69.3 1.8
100.0 100.0



(2

Todd-Pacific IsEstimated To Have Maintained 33-47 Percent

Snare Or The West Coast Market Over The 196a-19//7 Period

Exhibits 11-9 through 1I-I1 show the estimated share each

yard has had in topside and drydock jobs on the West Coast. These

include commercial and government jobs.

In the most recent year for which we have complete data,

Todd-Pacific accounted for approximately 31 percent of all topside

jobs and 37 percent of drydock jobs performed on the West Coast.

1948
Topside Jabs 19.2
Crydack Jons 7.9
All Jabs 10.5

1969

12.4
4.2
7.8

Todd Pacific Shipyords
Market And Leonomic Siuey
Exhibir 11. 9

ESTIMATED MARKET SHARE OF TODD «- LOS ANGELES YARD
BY TYPE OF WORK 1968 = 1977
{AS A PERCENT QF TOTAL WEST CQAST)

1970 1971 1972 1973 1974
17.2 217 17.7 1.2 8.5

8.8 2.3 9.2 11.2 9.1
10.4 1.4 12.2 1.2 8.9

Scwrcs: latemational Maritime Aucciates, inc., Woshington, 0.C.
Sesad on intarnal 1MA files.

=12

1975 1978 1977
12,1 - &7 4.8
1.3 9.7 15.1

1.7
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(3) There Are Significant Differences In Tine Composition Of
R&A Work Among The Three Yards

Exhibits 11-12 through 11-14 break down the business activity

at each of the three yards.

Todd-Los Angeles has the greatest percentage of foreign-flag
work. This percentage has been decreasing. Todd-Seattle stands out
by the relatively small percentage of government R&A work that it
performs. Todd-San Francisco and Todd-Los Angeles receive 12.4
percent and 7.7 percent respectively from government jobs. Foreign

flag work at Todd-San Francisco has been increasing.

Todd Pacific Shipyards
Market And Ecanemic Siudy

Exhibir . 12
BUSINESS ACTIVITY AT TODD == LOS ANGLLES
3Y SOURCE OF WCRK
FY=1974 == FY~13980
Fiseal U.S. Governmant U.S. Private ) Foraign Flog
Yaoe No. Jobs % COF Total No. Jobs % Of Total No, Jobs % Of Total
1976 9 8.0 45 40.7 8 51.3
1577 4 7 41 38.0 &3 58.3
1978 10 5.7 93 53.2 2 41,1
1979 13 8.3 49 43.9 75 47.8
weo Y 13 15.5 z 4“.0 3 “.5
FIVE YEAR .
TOTALS: 49 7.7 288 44.9 02 47.4
Seurce: Interngtional Moritime Assaciates, lnc., Washington, 0.C. Based on dato

provided by the management of Todd Shipyords Corporation.

Notez: (1} Cara raflect FY-1980 activity through the fiest three quarters only.
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3. EACH YARD OPERATES WITHIN A DIFFERENT COMPETITIVE
FRAMEWORK

Exhibit 11-15 lists the magjor ship repair yards on the U.S. West Coast.

Summed up by Todd yard location, the number of competitors is:

Drydock Topside

Yards Yards
Los Angeles 3 S
San Francisco 5 8
Seattle 4 4

Beyond these U.S. competitors, there is competition from Canadian shipyards

in Vancouver and the obvious choice facing each shipowner to repair oversees.

Apparent heavy competition is provided by competing yards in San
Francisco. Management indicates Triple A, with 6 graving docks at Hunters

Point, has had significant eroding effect on business at Todd-San Francisco.

The degree of competition tends to be limited in Seattle, except that
the new drydock being added to the Burrard yard in Vancouver may present
a drawing away factor in the future. This may offset any long term advan-
tages gained by the temporary vessel entrance problems in the Columbia

River -- and resulting diversion of business from Portland.

NASSCO has been considering a new drydock, which could add com-
petition to Todd-Los Angeles. Otherwise, Todd-Los Angeles appears to have

significant control over its local market.
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Todd Pacif
Marketo/gn Ecloh%n%rgI %?r déy

MAJOR WEST COAST REPAIR
FACILITIESBY TYPEOF YARD
MA JOR TOPSIDE YARDS MA JOR DRYDCCXING YARDS 2/
Cavenaugh Machine Works,. Wilmington, CA. Zethichem Steel Com., San Francisca, CA.

Coastal Morine Enginearing Ca., Son Froncisco, CA.
Colberg, lnc., Stockton, CA,

Dockside Machine & Ship Repair, Wilmii » CA,

Duwemish Shipyard, inc., Seattie, WA.
Electro=Machenical Co., Portlond, OR.

StreHokin & Galvon Electric Ca., Son Oiego, CA.
Fronklin Machine Werks, Inc., Son Froncisco, CA,
Fulton Shipyord, Aatioch, CA.

Genetol Enginesring & Mochine Works, San Francises, CA.
Golten Morine Ca., Inc., Wilmington, CA.
Kattenbucg Morine, Son Diego, CA.

Morine lron Works, Shipyerd Division, Tacama, WA.
Marine Ways Cocporation, Portland, OR.

Pacific Ory Dock & Repair Ca., Qoklond, CA.
Pacific Marine & Supply Co., Honaluly, Howeii
Rowe Machine Wocks, Inc., Seattle, WA,

Service Enginesring Ca., San Franciscs, CA.
Southwest Marine, Inc., Son Diego, CA,

Tocoma Bos;rbuilding Ca., lne., Tacoma, WA,
Triple "A® South, San Diego, CA.

West Winds, lac., Sen Froncisea, CA.

~Aa
uunglwn, -t e

Sailer Works, Wilmington, CA.

Bethishem Stesi Corp., San Pedro, CA.
Californic S8 & DD Ca., Long Beach, CA.
Compbeil Industrias, Son Diego, CA.
Dillinghom Marine & Mig. Ca., Portiand, OR.
FMC Caca., Portiond, CR.

Loke Union Drydack Co., Seattie, WA,

Lockbeed SB & Construction Co., Seattle, WA,

Mexine Power & Equipment Co., Seottle, WA.
Mezcitt Ship Repoir Co., Ookland, CA,
National Steel & S3 Ca., Son Diego, CA.
Nocthwest Morine lron Works, Portiand, OR.
Swan Islond Ship Repair Yord, Portlond, OR.
Southwest Marine, Ine., Som Diego, CA,

Southwest Marina OFf Son Frencises, 3on Fi
Todd Pacific Shipyords, Los Angeles, CA,
Todd Pacific Shipyords, Sen Froncisen, CA.
Todd Pacific Shipyords, Seattle, WA,

Triple A" Machine Shop, Sen Francisco, CA.

Triple "A® South, San Diego, CA,

- Willomette lron & Steel Ca., Portlond, OR.

Source: %?d

atc ﬂ| nlrg%ce Maritime Admimistation, Report On Survey Of U.S. Shiphuilding

Nates: (1) Mojor topside reair fecilities are those that hove the coability to pravide repair service to
ocrungaing ships when the work con be occomplished without toking the shins out of the water.
12) Major drydocking facilities ore defined cs those yords engaging primarily in repaic, overhoul,
or construction ond having ef least one crydack that con cccommadate vesseis 200 feet in length

oF Qvat.
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(1) Longer Term Developments Seem To Favor The Competitive
Position Of Commercial Work In West Coast Y ards

As shown in Exhibit 11-16, the differential between U.S. and
foreign labor cost has been decreasing. Particularly interesting is
that Japan has come within 25 percent of U.S. labor cost as of 1978.
For a labor intensive industry such as ship repair, favorable changes

in relative labor costs can impact a yard's competitiveness.

Systematic repair yard labor cost data for Canada are not avail-
able, but it is understood that labor cost in Vancouver is S1 .00 per

hour higher than in Seattle.

Todd Facific Shipyords
Market And feconomic Stuay

Exhibir Il 16
LABOU COST TRENDS, UNITED STATES VERSUS SELECTED
REPAIR CENTERS WORLDWIDE
1975--1978
Coveiry M [Estimatad Coaigﬁmion index == Lhi.tlrgﬁmu = 100} s
United Stutes 100 100 100 100
Caneds NA NA NA NA
Fronce 74 74 80 &8
Jopon 56 57 63 75
Netharlonds 101 98 105 115
Norway 107 107 113 us
Spain NA NA NA NA
Swaden 115 119 120 1174
Wast Germany 101 99 109 124

SOUICE: Shiphuilder's Cauncil QOF America, Washingtan, D.C. Sased on data prepared by the
U.S. Decortment OF Laoor, Bureau OF Lobor Statistics, Offica OF Productivity ond
Technology, Division Cf Forsign Lobor Stetistics ond Troce.

Exchange rate changes predicted for the future should also

favor U.S. ship repair firms. As shown in Exhibit 11-17, the Yen
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relative to the dollar has risen from 219 to 251 between May 1979
and April 1980. Most forecasted predict that the Yen will fall to

200-230 by next April.*

Todd Facific Shipyardt
Market And Economic Study

Exhibit I, 17
EXCHANGE RATE TRENDS AMONG
MAJOR REPAIR CENTERS WORLDWIDE
R TR
Yon D-Mork Singooore § Portuool & UK. ¢

MY 1979 219.20 1.50 2.20 49.50 .43
JUNE = 218.82 1.2 2.17 49.50 &7
Ly = A7.7 1.84 2.18 49,02 .45
AUG = 218.82 1.83 2,17 49.25 .38
SEPT = 21.73 1.78 2.15 49.25 45
off 23041 1.77 2.16 43.75 47
NOV 243.90 1.77 2.18 50.25 <47
DEC - 244,50 1.75 2.16 49.75 A5
JAN 1580 236,41 72 - 2.15 49.75 4
FEB . 242.13 1.74 2.18 7.3 43
MAR = 247.52 .57 2.2 50.00 3
ARR = 250.43 1.84 2.24 50.51 46

Seurce: intemnetional Moritime Asmcistes, lnc., Wathington, 0.C. Based on data from
Ueyd’s Shipping Economist, May 1980,

* See Business Week, “Right on the Money Forecasting,” June 2, 1980, p. 79.
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(2) Todd-Los Angeles Stands To Gain From Anticipated Navy
Homeport Policy

According to Todd management, Navy plans to homeport 37
ships in Los Angeles. Among these will be 18 FFG's, 8 DD963's,
and 2 LPD’s. Since homeport has a major influence on choice of
yard, a solid repair market base will be provided to repair yards
located in Los Angeles.

PROPENSITY TO REPAIR IS SLIGHTLY HIGHER IN THE LOS ANGELES
AND SEATTLE MARKETS

An estimate has been made of the propensity to repair ships in each

of Todd's West Coast locations.

The procedure is essentially a probability analysis. Vessels entering

each of the three harbors are broken down by flag of registry and last port of

call. There are four groups according to flag of registry, and two groups

according to last port of cal.

Vessels in U.S. registry coming from a port having no repair yard have

the highest propensity to repair in a U.S. yard. Ships in registries typicaly

reluctant to repair outside their own country (such as Soviet bloc countries),

coming to a U.S. port from a port having a repair yard, have the least prob-

ability to repair in the U.S.
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Using a special computerized program, we have calculated the
average propensity to repair for ships arriving in each of the three ports.

The data are shown in Exhibits 11-18 through 11-20.

The data indicate little difference between the three locations. San

Francisco is Slightly lower than the other two locations.

There is cirtually no change in propensity to repair over the period.
(Note: 1974 data have not been included in arriving at this conclusion as
the basis for tabulating the raw data in 1974 on the West Coast is different

than for subsequent years.)
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Todd Pacifie Shipvords
Meriet And Zcomomic Stuoy

Exhibit 11, 18
ANALYSIS OF VESSEL TRAFFIC AT
THE PORT CF LOS ANGELESLCNG BEACH
3Y PRCPENSITY TO REPAIR
1974 == 1578
Enironcas From Countries Entronces From Countries
Category Possessing Repoir Sase Laocking Repair 3ose
[¢}3
Registry Estimated Number Of Estimated Number OF
Yeer Repair Cpportunities Yecr Repair Opportunities
" 1978 748 * .50 = £58 1578 457 * 1.0 = 447
A 1977 787 * .50 = &0 1977 1 499 * 1.0 = 499
(.80/1.0) 1576 543 ¢ .80 = 43¢ 1976 1 202 - 1.0 = 202
1975 831 * .80 = 865 57 ! §&Z * 1.0 = 5=
1974 323 ° .80 = 258 1974 | 185 * 1.0 = 186
. 1578 4,774 ¢ 40 = 2,864 1578 1,426 * .80 = 1,141
] 1977 4,103 * .60 = 2,462 1977 1,410 * .80 = 1,128
{.80/.80Q) 178 1,772 * .40 = 1,083 1676 702 * .80 = 382
1975 3,384 ° .40 = 2,018 1575 1,521 * .80 = 1,217
1574 1,484 * .60 = 8%0 1574 660 * .80 = 528
1578 13 .40= 5 1978 35 ¢ 40 = 21
c 1977 1 40= 4 577 23 * 40 = 14
(.40/.60) 1576 12+ 40 = 5 1576 13+ 60= 3
1575 Z ¢ 40 =1 1575 48 * 80 =
1974 2+ d0= 9 1574 e B 73
1578 764 * 20 = 153 1978 231 = 40 = 92
) 1577 0 ¢ .20 = 126 1577 248 * 4 = 5%
(.20 .40) 197% 233 * .20 = 58 1976 131 ¢« 40 = 52
1975 &4 * 20 = 129 1975 Z2F v A= %8
1974 3,085 * .20 = 417 1974 1,566 * .40 = 626
Sommory OF Procensity Indices
1978 A= 1,085 1577 A= 1,129 1576 A= 455
3= 4,005 8= 3,50 B= 1,825
C= 26 C= 18 C= 13
O=___245 O=__ 225 D= 110
S, 341 4,952 2,204
5,341 = .63 4,962= 54 2.20573 .83
8,458 7,711 2,474
1973 A= 1,292 1974 A= tua
8= 3,235 Be 1,418
C= 40 C= 25
D= 25 D= 1,243
4,752 3,130
752 s N 43
7,301 7,353

Source: Intemational Maritime Associates, Inc., Washingtoa, D.C.
3cied on dete provided by the U.S. Department Cf Commerce, Moritime Administration,
Qffice OF Trede Studies And Stetistics, Division QOf Econemic Anclysis.
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S. TODD-PACIFIC COMMERCIAL R&A SALES PROSPECTS ARE PROJECTED
TO GROW 21 PERCENT BETWEEN 1981-1990

Without taking into account the proposed changes at Todd-Los Angeles and
Todd-Seattle, we have projected the market for commercia R&A work at each of
the Todd West Coast facilities. This is essentially a sales projection under “do
nothing” conditions -- given the underlying economic factors that drive ship
repair demand. It assumes that capacity will be available as demand dictates.

(1) Underlying Econoimic Factors Will Grow Significantly On The
West Coast Over The Next Decade

Exhibits 11-21 through 11-23 show the projected trends in manu-
facturing output, population and personal income for the states of

yasningron, Uregon and Calitornia,

Todd Pacific Shipyercs
Morkat And Econamic

Exhibit 15, 21
TOTAL DOLLAR VALUE OF MANUFAGTRING
QuUT 1970 == =
U ERYTS TS iR
IN SILLIONS OF CONSTANT DOLLARS I/
]
CALENDAR u.S. - WEST CQAST
YEAR oureUT oursutT
L ———
1970 1.5 4.6 s
1975 XS5.1 . 25.9 .
19.80 418.9 47.1
1983 478.3 R 53.3
1990 3.9 40.4
2000 470.8 74.2

Source: . U. S, Depertment Of Commerca, Bureou Of Economic Analysis, Regional Economic
Anglysis Oivision. Interim Report, Moy 1580.

Notes: {1} Dollar emounis steted in billions of constent 1978 dollors .
{2) Waest Coest stater: Washingten, Oregan, and Calilornia.
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Todd Pacific Shipyords
Market And Sconemic Study

Exhibit 11, 22
POPULATION TRENDS 1970 == 2000
TOTAL U.S. VERSUS WEST COAST I/
(milifons) =
CALENDAR u.s. WEST COAST
YEAR POPULATION POPULATION
1570 203.8 25.5
1975 213.0 Z.0
1980 21.5 28.5
1585 22,2 36.0
1990 242.9 3.4
2000 25%.8 33.8

Source: U.S. Department OF Commerca, Bureou OF Economic Anclysis, Regional Economic Anclysis
Divisien. Interim Report, May 1950,
Note: (1) lnclusive of: Washington, Qregan, ond Colifornia.

Todd Pacific Shipyorck
Markat And Ecanomic §
Exhibir 1, 23

TOTAL DOLLAR VALUE OF DISPOSABLE PERSONAL INCOME (DP1)
1970 == 2000: AGGREGATE U.S, VERSUS
THE WEST COAST
IN BILLIONS OF CONSTANT DOLLARS I/

CALENDAR u.s. WEST COAST
YEAR - DAt Pt
1970 1,367 ; 150.0
1975 1,59.2 219.4
1980 2,098.5 284.1
1985 2,522.4 2.4
1590 : 2,975.1 4.1
2000 4,083.1 526.9

Source: U.5. Department OF Commerca, Bureos OF Economic Analysis, Regional
Economic Analysis Divisien. Interim Report, May 198Q.

Neotax: (1) Oollor amounts sated in billions of constont 1578 dollars.
(2) West Cocu woter: Washingtan, Cregon, end Calilornia.
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Significantly, manufacturing output in these states is pro-
Jected to grow from $47 billion to $74 billion between 1980-2000.
This is an average annual real growth of 2.2 percent.

(2) Projected Ship Arrivals For Each Of The Three Ports Form The
Basis For Estimating Future R& A Sales From Commercial Work

Between 1968 and 1977, cargo throughput grew at an average
annual rate of 5.13 percent at Los Angeles, 1.30 percent at San
Francisco, and 1.53 percent at Seattle. On the basis of these his-
tarical rates of growth, it is anticipated that future ship arrivals at
the three ports will grow at a rate equal to or greater than the annual
growth of cargo throughput. This assumption takes account of the
fact that future levels of throughput are likely to rise, while vessel
sizes remain relatively constant, and slower voyage speeds become more

common in an effort to maximize fuel economy.

Shown in Exhibit 11-24 are the actual commercial ship arrivals
in each of the three ports over the period 1970-1979. A least-squares
line is fitted to these data, as shown. The least-squares line is then
projected into the future based on the projected growth rate of manu-
facturing output for either California or Washington, depending on the

yard’'s location.

The dotted line out through 1990 is our projection of ship arrivals.
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Todd Pacific Shipyerds
Market And Economic Study
Exhibit 11. 24

COMMERCIAL VESSEL ARRIVALS
AT THREE WEST COAST PORTS

1970 —= 1990
Vesal
Asrivals
9000 .
Actual Projected
Periormancs Performoncs

. =~ 5on Froncisen

-
—’
- Secttle
——"
/'
-
L R D N |
[ © ~ e e [
2:&‘~§§.’2R~K8:»==‘33u=83
O O O O O O O O O O Ov O O O O O O 0 o 5 =
-”--—_--—-—~——--—----

CALENDAR YEARS

Source: Intemctional Moritime Amsocictes, Inc., Waoshingten, D.C. June 1580,
Based on histerical doto provided by Todd Shipyards Corparation.
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Exhibits 11-25 through 11-27 break down the projected vessel

arrivals by type of vessel.

Todd Mecific Shipyerds
Macket And Econemic Srudy
Exhibit i1, 25

PROJCTED COMMERCIAL FLEET COMPOSITION
AT THE PORT OF LOS ANLGELES

BY TYPE OF VE
1931, 1985, 1990

TYPE CF PROJECTED COMMERCIAL VESSEL ARRIVALS
= = —— = aA eSS R
VESSEL " 1985 A 1550
—
General
Cargs 4,27 4,418 4,60
Conteiner
Ships 2 44 0
LASH ) s % 123
Nee=bulk
Corriers 400 2 782
Dry Bulk .
Ships 778 903 1,055
Cambination
Carriers 40 44 42
Tonkers 53 552 %7
TOTAL
PROJECTED 6,495 7,05
ARRIVALS ’ 7.5
Source: | jonal Meritime Asmeiotes, Inc., Washington, D:C. Projected fleet composition
bcad on MERCHANT FLEET FORECAST OF VESSELS IN U.S. FOREIGN TRADE, U.S.
Meacitime A ton, Giice Of Gommercial Duveicpment. Aprii, 1578.
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Todd Paciiic Shipyseds
Maraes And Econemic Sivay

Exhibit 11.28
ORI Rkt A et
INU.S NTR
- U. S WEST COAST -
1990
Beam Number Of Vessels Parcent Of Total
s - &0t H7 26.9
- 81t - 70 P 1a
- 8o L3 51.3
8I*- 90 e T 10.1
21° - 100° s 2.8
o0 + S 7.6
2,0 100.0
«= WEST CCAST TRADES ==
PRCJECTED PERCENT DISTRIBUTICON
CF VESSEL TYPES 8Y
DISPLACEMENT TCNNAGE
1550
TYPE CF ur TG 10,09 20,001 40,091 62,001 oV
VESSEL 10,000 - 20,000 45,00 - 60,032 - 80,020 56,829
GENERAL
CARGO ».2 7.0 13.8 —_— — —_
CONTAINER
SHIPS 46 8.4 45.1 1.9 —_ —_
— cm— 88, . —— ———
LASH ( 965 1,
\"4
NEC-8ULK . .o
CARRIERS 12.3 19.2 63. ] —_—
oy Y
ULKERS 13.9 7.0 3.0 (87 2.2,
. A\
COMINATICN
CARRIERS —_— — —_— 81.5 13.2
TANKERS 18.4 6.1 3.6 8.3 15.1 13,4

Saurce: Intemationel Maritime Associctes, Inc. Scsed on MERCHANT FLEST FCISCAST CF VESSELS IN
U.S. FCIEIGN TRADE, U.5. Maritime Administretion, Clfice ©F Commercial evelozment.
—e e

Aprit 1978,

Exhibit 11.29 shows the expected draft distribution of vessels

likely to be employed on the West Coast by 1990.
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Todd Pacific shipyards
Morked ic Stu
Eit Lo~

S

1990
Draft Number Of Vessds Percent of Totd
15' - 25 547 26.9
28 -« 0° 450 2.1
- 35 751 Z.0
3B - 40 175 8.8
- e B4
2,02 100.0

Source: laremational Maritime Aucciates, Inc. Bosed en MERCHANT FLEET FORECAST OF VESSELS IN U, S,
FOREIGN TRADE, U. S. Meritime Administration, Gllice OF Commercior Davelopment. April, 1374,

Exhibit 11.30 shows the expected distribution of vessels by
light ship weight.
MRS s
Exhibit 11.30

CTED LIGHT SHIP WEIGHT DISTRIBUTION OF VESSELS
raE ENGAGED IN U. S FOREIGN TRADES

= WEST COAST =
1990
Type of Estimated Average
gﬁlg Light Ship Weigaﬂt Number Of Vessels Percent of Totdl
General Camgo %,100 1,212 5.6
Container Ships 1,574 153 7.5
LASH 15,211 32 1.6
Neo=8ulk 8,200 203 10.0
Ory Bulk 6,254 24 12,5
Combination
Carriers 20,892 i1 S
Tonker 12,35 147 _1_3
TOTAL 22,441 2,02 100.0

Source: Intemational Moritime Associctes, Inc. Based on MERCHANT FLEET FORECAST OF VESSELS IN U, S.
FCREIGN TRADE, U. S. Maritime Administration; Witice O Commerciol Uevaicoment. Aprﬂ;—ﬁ'&:




6. NAVAL OVERHAUL WORK ON THE WEST COAST IS EXPECTED TO
BE SUBSTANTIAL, AND THE THREE TODD YARDS SHOULD BENE-
FI'T -- BUT NOT EQUALLY

Over the next ten years, Todd-Pacific will have significant oppor-
tunities to attract Navy overhaul work. Todd-Los Angeles has the greatest
opportunity, particularly if a life cycle ship rnaintenance contract can be
negotiated with the Navy.

(1) NAVSEA’S Current Three Year Overhaul Schedule Calls For

Between 11 and 19 Vessels To Be Overhauled At Yards In
Los Angeles, San Francisco, and Seattle

The most recent NAVSEA three-year ship overhaul schedule
has been examined. The following three exhibits are based on these

schedule data.

Exhibit 11.31 shows that eleven naval ships will be overhauled

at Los Angeles between FY-1980 and FY-1982.
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Exibi 1131
PLANNED NAVAL OVERHAUL WORK
LOS BNGELES REPHIR MARKET
FV-T080° F7-1662

dAs THREE YEAR TOTAL
ACTIVE FLEET

AD-14 ,

FF-1087 :

ﬁg?f%s -3

31t ,
RESERVE FLEET

AFT-096 1

MSO-422 .
CARRY OVERS

FF-1040 :

LST-179 1
TOTALS

:
CARRY OVERS §
GRAND TOTALS 1

Source: Department Of The Navy, Washington, D.C.
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(2) Home Port Policy Has A Major impact On Future Navy Over-
haul Opportunities

There are eleven designated home ports on the U. S. West
Coast. Geographically, they are grouped so closely around four
cities that, as a practica matter, there are only four major West
Coast home ports - San Diego, Long Beach, San Francisco and

Seattle.

As a genera rule, ships of the U. S. active fleet are repaired
near their home ports so ihat crew dislocation and other in-port ex-
penses are minimized. Of the 137 active ships in the Pacific Fleet
projected to be overhauled over the next seven years, 106 are home
ported in San Diego. This impacts the potential Navy work in other

Pacific |0ocations.
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Exhibit 11-34 shows a longer term breakdown of Pacific Fleet

ships scheduled for repair in public and private yards through FY-1986.

Mar Stu
Exhibit 11.34 2
PA&IFICFLEET IPS SCHEDULED FOR REPAIRIN
PUBLIC AND PRIVATE YARDS THROUGH FY-86
BY HOME POR

sanDiego  Long Beach  Sen Francisco  Sesttle

Active Flest 106 8 15 8
Ressrve Fleer ) 4 3 3
Restricted Avail-

ebility 4“4 7 4 4
Post Shokedown

Availability 8 5 1 0

Of the projected 137 repairs Of active fleet ships, 81 could — in our opin-
ian -- be carried out in private yards. in amost every case where pre-
liminary repair locations have already been assigned, Sesttle, San
Francisco and Long Beach home port ships are scheduled for repair

within their own region (amounting to 14 ships). In the case of home

part San Diego, 12 ships have been scheduled with Supship San Diego,

25 in the other three areas. This results in the following distribution
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of scheduled repairs over the next three years:

Distribution of Average Per Year
Scheduled Repairs FY-82 - FY-84
San Diego 12 4
Long Beach 12 4
San  Francisco 17 5
Seattle 16 5

Although the distribution of repairs is not uniform, it also is not skewed
heavily toward the magor home port, San Diego, as might be expected

by reason of the home port ship numbers presented in Exhibit 11.34.

(3) Navy Ship Overhaul And Maintenance Should Provide An
Attractive Future Market For Todd's Los Angeles Yard

Beyond home port policy, which is generally an indicator of
future trends, maintenance of certain classes of ships is now almost
totally allocated to private yards. The FF1052's and certain DD’s
are recent examples of this trend. Shipbuilding practice for the DD963
and FFG’'s now includes scheduling of Post Shakedown Avail-
abilities (PSA’s) and some backfitting of combat systems in the building

yards rather than in public yards.
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The practice of schecduling after sales repairs in builder yards
could bring Todd-Los Angeles over $685 million in Syncorlift revenues
between 1985 and 1994. A breakdown of these projected revenues --
based on life cycle servicing of the 18 FFG's to be home ported in

Los Angeles — is presented in Exhibit 11.35.

It should be noted that in Exhibit 11.35 it is assumed that the
13 FFG's awarded to Todd-LA, plus 5 contemplated additional awards,
are the basis for the life cycle schedule. If other FFG's are home
ported in Los Angeles, the schedule would be similar -- but the timing
of PSA’S and other work would vary depending on the ship’s delivery

date.

Todd-Seattle and Todd-San Francisco do not appear to have the
same opportunity for life cycle repair work. Todd-Seattle will not be
a home port for FFG’s, and there is competition from other yards in
SupShip Seattle. Todd-San Francisco faces severe competition for
Navy work, and SupShip San Francisco has -- according to Todd
management - exercised, to the detrement of Todd-San Francisco, a

policy of split bidding.

It is projected that Todd-Sesttle will obtain four active naval

ship overhauls every three years over the next decade. Additionally,
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Todd Pacllic Shipyards
Maik el And Economic Study
Exhibie 31,35

ESTIMATED REVENUE POTENTIAL OF LIFE CYCLE
REPAIR AND MAINTENANCE WORK
ON FEG CLASS SHIPS

LA-Blly Dalivary 1900 J 1980 § 1982 | 1983 faend | sens f19as | sear | 19ea ] ey §aesa | r1eon ) ise2 { y99a | 1994
Shipg Dats 12341122411 2340 2341234241234l 234412341 234]1234112341 2941223412234
FFG- 9 2-80 A0y Y i Yl e b Y by O N Y il Y
12 6-80 A0 R Yh rhyh v hvyph rhhbyh Ol byl b
14 10-80 - Wi N R I AR (I AT R AT TR\ A [ o N R B 2N
19 4-01 ADIIIVIlk!YlltYlllVlllOlllYll
23 8-81 aln DNy IR T T B B T] DR DY AR Z ] AR B AR 4 DI
25 1-62 NEEE A AR EARI R K2 N 2N N S N N "
27 4-82 180k 1 powvph v hvyh byl v vyl 2jroh i by
30 8-82 ratn S I (Y I B D D L T B e 1 R
2 1-83 A IR AN AT A AN NI AN N R 2RI I LRI
3 5-83 AD?llY{l'llVlllYllIYIIIOII
43 9-83 AP (I (I PO\ A I TR A (T A t O
4 12-03 AL 31y Y b e b byl o dwy oy oo
46 6-84 A0 K v h Yh s b Yyh 1t vyl oyl ' I O
Subtotals
Ships on order {$militons) | 9.7 ] 17.0 | 22.8 | 22.3 | 2.9 | 22,2 | 246 | 22.2 § 246 | 22.2 606 | 777 | 7.2 | s0.5 | s0n
Enimated
Dellvery
Dales \
9-84 : A N TR T | 2N I (T | A (T | AR (R \ 2N B T
12-84 WININENI R INE IR IR AR 2
é-es A0 + pbYyYh o hvyh oo vl 0 b 'f' 1
9-04 A S (N 2 IR L A 1: A /BRI 1
12-64 AD 1] sfy i W Nw iyt 1w i
Subtotal:
] ulsftio
:{?’,,,'ﬁ,::,‘,‘,’m thions 0 o ° 0 o w9 e | 9a] e )94} ssfros ] 78 ozl 7e
TOTAL ESTIMATED
REVENUES -= LA; 97 Jwo | 228 [2.3 Jo2.9 {7y | w2 |06 | 33.2 e [r0.2 ] 086 | 87,1 | 8.7 | 07,9
Source: Internaliunal Marltime Asoclales, Inc,, Washingten, D.C,
Notes: (1) Revenuas stated In constant 1980 doflons., .

{(2) Asurplions: (o) PSA = Dellvery plus slx months @2 mo./PSA; (b) SRA = PSA compledlon plus 2 years @ | month per SRA; (c) Todd overage dally loaded rote -~
LA = §216,/5EA = $192; (d) Average man-doys/PSA = 21,000; («} Average man-doyv/IMA = 3,000; (f) Averoge man-dayr’SRA = 7,000; (g) Averoge man-days/
oveshoul = 100,000; {(h) Average revanue/PSA » LA1L34.5 milllen -= SEA © $4,0 million; (i) Average revanue/SRA = LA a1 §1.5 milllon -~ SEA m$1,3 million;
(i) Averape ravenue/IMA = LA «i§ .7 milllon =~ SEA $ .4 million; (k) Average tavenue/major overhaul $20.0 milfion.
Legend: A= Dcllvory;D‘ PSA (Post Shokedown Avutloblity; W = SRA {Scheduled Reslriciad Avatlablllty); 1 = IMA (Intarmediote Maintenimce Avallobllity; Q = Mojor overha



there will be one Coast Guard vessel overhaul and one nava reserve
ship overhaul annually. Todd-San Francisco should have about the
same opportunity, though as stated above, there is stiffer competition

for available work.

Active naval ship overhauls are expected to produce 500,000
billable man-hours of work per year, while other govemment work is
expected to generate an additional 40,000 man-hours each year.

This work should produce about S120 million revenue from active naval
ship overhauls and S10 million in other government ship overhauls over

a ten year period.
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(4) Future Navy Policy On Life Cycle Contracts Will Im-
pact The Potential Naval Ship Revenues At Las Angeles

The extended operating cycle of the FFG's is based on a mgjor
overhaul every ten years and scheduled restricted availabilities every
two years. Exhibit 11.36 illustraes the FFG-7 class operating life
cycle. To date, the Navy remains undecided as to whether private
yards possess the capability to successfully complete SRA’S. Since

during construction shipyards install combat systems as a unit, it is

Todd Pacific Shipyards
Market And Economic Study
Exhibit 11.36

FFG-7 CLASS OPERATINGH CYCLES

PROGARESSIVE OVERHAUL

————

- .
l“’“xzacfg.::sunn,

S ALTERATION AHO
ALPAIR FERDCS 23 DATS
1 1 1
Anoens k- noms ko wsoms jo] 2 moms ng_ Ny

4 & & & & A o & & a & &

&

MAR MODERNZATIN

AT 18 YEAR INTERYALS
INTERMIDIATE MADTINANCE

AVARASXITLS
21 DATS AT § MONTH HTTRYALS

Sen Reer Admiral Lee W, Fither,

Testimany bel el Svb

Hause Appropristions Commities. May -9. 1929,
Neterz: O = SRA (Scheduled Rastricted Aveilability)
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generally believed within the Navy that private yards have only
l[imited capability to perform required SRA work. Thus, current

practices limit servicing at builder yards to PSA’S and retrofittings.

Should this restrictive practice remain unchanged, FFG-
related revenues could be severely limited. There is little reason to
doubt that combat systems repair can be performed by subcontractors
under the supervision of the building yard. The indecision on the
part of the Navy concerning future life cycle support policy may have

more to do with the public/private yard budget split than the inherent

capability of the yards to perform. Far this reason, private yard
initiative in going after this SRA business may ultimately be the

pivotal factor in determining future policy.

The benefit to Todd of gaining life cycle repair contracts for
the FFG’'s built on the West Coast was clearly illustrated in Exhibit
11.35. Gaining the relatively routine IMA’s alone would add $186

million to the Los Angeles yard's revenue potential 1985-1994.
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[1. FINANCING EVALUATION



I1. FINANCIAL ANALY SES

This chapter examines the financial impact of proposed yard improve-

ments at Los Angeles and Seattle.

I Todd-Los Angeles proposes the acquisition of a two berth

Syncrolift;

Todd-Seattle the acquisition of a large replacement drydock.

The financial feasibility of the proposed facility upgrades are discussed below.

1. A TWO BERTH SYNCROLIFT AT TODD-LOS ANGELES, ASSUMING

A LIFE CYCLE FFG MAINTENANCE CONTRACT, WILL PRODUCE
SIGNIFICANT RETURN ON INVESTMENT

Evacuation of proposed improvements to the Los Angeles yard shows a

Syncrolift to be well-suited to the demands of Navy market on the West Coast.

(1) The Key Factor Underlying A Positive Financial Picture will
Be Todd's Capability To Obtain Long Term Navy Work

The financial viability of a two berth Syncrolift will depend
heavily on a steady flow of Navy work. In particular, its profitability

will be tied to life cycle repairs on FFG class ships.



Exhibit 111.1, below, is a schematic illustration of the pro-

posed facility. This exhibit shows that under normal circumstances

Todd Pecific Shipyards
Market And EconomiC Study

Exhibit 111.1

PROPOSED SYNCROLIFT

Loy Berth 32 E Loy Berth

ydocking days> :[drydodzirsg doyr~
65/ yuor} ' 355 /yeor}

100% : 700%
utilizotion 1 utilizotion
1

. Trandter Ar
(s ngletemporar)%erth)
[drydocking days™ 182/year]

500
ut|||zat|/((J)n

ASSUMPTIONS

(1) Totel evailoble drydocking deyy/
yeor= 1,022

{2) One shilt/production day

(?) Ccavponcy:
{c) Loy berths 1&2 ¢+ 100%

Neval;
{b) Tromfer Ares temoorary
berth '« 5075, intermedicte~

term work, both Naval ond
comemercial;

(e} Lift Plotform temporory
berth 307, fost tum=
oround work, meinly
commerciol

{4) Durstion of noval work:
(o} Overhauli*35 doyn:

i) PCA'e 2AN Ao
87 Ten s OV SOYS

(c) SRA's =28-30 days;
(d) IMA*s =15 days

Source: Intemational Moritime Associctes, Inc.
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Syncrolift capacity will be abcot 1,022 drydocking days per year.

The facility will be capable of handling up to 24 SRA’s (or two over-
hauls) per year, while at the same time providing sufficient capacity

to engage in faster turnaround naval and commercial jobs. If is possible
to increase the facility’s use by second shift operation, or doubling the

number of FFG's put on each berth.

Exhibit 111.2, on the following page, shows the level of pro-
jected revenues attributable to life cycle maintenance on FFG ships.
Over the period 1985 to 1994, the relevant financial window, a life
cycle contract could produce average annual revenues exceeding $65
million. This exhibit emphasizes the importance of a long range Navy
commitment to Todd, in order to assure the financial success of the
proposed investment.

2 Three Pro Forma Financial Statements Have Been Prepared
With Varying Assumptions About Project Financing

The financial performance of the proposed capital improvement
hinges on financing options available to Todd. Three options have been
considered:

I Municipal Bond Issue (base condition) - over 30 years

@ 9.2%, where Todd would lease the Syncrolift from
the City of Los Angeles,
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Todd Paclific Shipyasds
Market And Economic Study
. Exhibiy . 2
ESTIMATED REVEMUE POTENTIAL OF LIFE CYCLE
REPAIR AND MAINTENAL ICE WORK

MAVY MARKET
é
LOS AMGELES LOS ANGEIES PROJECTION
WINDOW
|
1900 1901 1692 1903 1904 1905 1906 1907 1980 1989 | 1990 - 1991 122_2_ 1993 1994
"OVERHAWUIS @ 20.0m 40,0 0.0 60,0 40.0 40,0
F5A @ 4.5m 2.0 13,5 13,5 ?.0 13.5 0 0 ] 0 0 (1] 0 0 0 0
cox D! 5 9.0 :
IRA & ¥.5m 0 0 3.0 4.5 7.5 7.5 i2,0 7.5 12,0 7.5 ?.0 3.0 8.0 4.5 7.5
SRA * 4.5 3,0 4.5 3.0 6,0 1.5 4.0 1.5
Sublotalss 9.0  13.5 18.5 13.5 21,0 210 21,0 12,0 15.0 120 52,0 8.0  67.5 5.5  69.0
IMA @ .7m 7 2.5 8.3 9.8 1.9 .7 128 W7 12.6 .7 12,6 4.7 133 14.0 12,8
IMA 1.4 54 49 5.4 43 5.4 45 6.3 42 .3
TOTALS; . 9.7 7.0 22,8 23,3 32,9 70 39,2 N.6 33.2 1.4 70,2 00,6 87,1 46.7 97,9
Othor NAVY; o Ho 1o ne no Ine ne ne e 1o ugp e Mo ng 1n.e
GRAND TOTALS: . 40,1 50,2 42,6 44,2 42,6 81.2 99.6 90,1 79.7 90,9

Source; International Maritlme Assaclales, lac., Washington, D,C,

Motess ¢ = Estimaled bosed on expacted FFG orders for Fiscal Yoars 1981 --1905,
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I Equipment Financing — over 7 years @ 14%, where
80% of initia project cost will be vendor financed,
and Todd will supply 20% equity;
I Conventional Bond Issue -- over 10 years @ 13.25%,
on 100% of initial project cost.
Commercia sales of $6.2 million annually between 1985 and 1994 are
projected. Naval sales vary in each year and are tied to figures pro-

jected in Exhibit 111.2. Profit margins are assumed to be 30 percent

on commercial work as against 5 percent margin on Navy jobs.

Syncrolift margin is calculated by projecting lift revenues and
direct/indirect lift operating casts. Estimated direct and overhead
Syncrolift expenses have been provided by Todd management, while
debt and equity recovery expenses have been calculated by IMA.
Syncrolift costs are then added to reflect the CPFF nature of Navy
contracts. That portion of costs not billable to Navy account is cal-
culated based on commercial sales as a percent of total sales. The
residual expenses are applied against Syncrolift revenues to calculate

projected Syncrolift margin.

Exhibits 111.3 through 111.5 show the three financial pro formas.
Each pro forma shows substantial, positive, contribution to yard incre-

mental net income throughout the first ten years of operation.

11=5
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(3) Under Base Conditions, The Proposed Syncrolift Will Produce
Over 20 Percent Return On Investment And 121 Percent Return
On Equity

Under base conditions (i.e., municipal lease) defined in
Exhibit 111.3, ihe proposed Syncrolift will produce 21 percent return
on investment in the first year of operation. Taking into account cost

of capital at 18 percent, equity will be recovered within ten months.
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SHIPLIFT REVIEW
IPLIFT REVIE

INTRODUCTION

A review of this type between an established firm with numerous shiplift installa-
tions and a firm with an established reputation in other fields and an interest in
entering the shiplift field must be viewed as an incumbent/challenger situation.
Properly managed, this situation can benefit Toad as it inevitably will produce a
lower price than would have been realized without competition. This review is
based upon the presumption that Todd's prime objective in soliciting two proposals

was to achieve a competitive price.

This report is presented in two phases. At this writing, Phase 1, the development
of comparative design and operating features has been completed. At the reviewers
request, pricing has been withheld to avoid influences on the data presented.
Phase Il will deal with pricing and is intended to be developed during a planned
visit to San Pedro on November 12, 13, 1980.

The following format was used:

PHASE |

Design Features

Using Todd’'sRFP as a guide, a review of comparative design features between
both proposals (including Shiplift and Transfer system) were developed. Where
information was available in the technical proposal, it was used and ennumer-
ated; where information was missing, it was derived or obtained by IShiptech
directly from the proposers. Where one system offers features. not present in

the other, a Shiptech comnent on the importance of that feature is provided.

Operating Features

A similar review of operational features was developed and is provided herein.

-1-



SuA

LR Ia ™l

m

17

ost Features

A Comprehensive, “bottom line” cost comparison between the two systems will be

developed with Todd's assistance.

Subjective Comments

A series of subjective comments o, the differences between the systems,

including Todd's risks, will be provided.

Recommendation
If specifically requested by Todd, a selection recommendation will be provided.




T0DD SHIPL .-T REVIEW
Design Features (Shiplift)

ITEM
Platform Length
Platform Hidth
Spacing of Lifters

Platform Length ~ 1st to
last beam

Clear Width

Maximun Lifting Capacity

Net ﬁax. Capacity(No Cradle)

Rated &apacity

Allowable Platform Load

Allowable Deck Load
Concentrated

Vertical Lift

Capacity of lifters

No. of Liflers

Platform Height
Struct Sleel

Decking (wood)

Rails

Sheaves and Housings
“hair or Wire Rope

“ixed Structure for Transfer

rased on

None

Completed Design

-

" Desiun Concont

PEARLSON SHIPTECH ~ HYDRANAUTICS  SHIPTECH SHIPTECH
TODD REQT PROPOSED FOLLOW-uP PROPOSED FOLLOW-UP COMMENT
650 ft 655 ft - ——— 650 ft -
——- 106 ft —— - ——-
- 13.5 ft ——- — 13.54 ft
H. platform is 11.7 ft
——- 648 ft — 636.3 ft ——— shorter than p.
107 ft 107 ft s 107 ft -
——- 23,520 LT - 23,481 LT —-
19,500 LY 19,650 LT 19,900 LT. 19,500 LT ——
- 13,100 LT 13,267 LT- 13,000 LT -
30 LT/t 30 LT/ft - 30 LT/ft -
200 #/Ft2 - 200 #/Ft2 200 #/ft2 o
2000 # - 2000 # 2000 # -
54 ft 54 ft - 54 ft -
—_— 210 LT —_— 244.6 LT _—
_— 98 i 96 — 0 "stretched" capacity
to reduce quantity
——- 3621 LT ——- 4000 LT 3952 LT
——- 2950 LT. - 3240 LT 2900 LT
—— 440 LT —— - 466 LT
- 56 LT . ——- 66.2 LT 99,24 LT
- 175 LY ——- - 125 LT
——— -5 LT one part --- -—- 20; LT

160 LT(Est) Assume 100 Blocks
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Operatijonal Features (Shiplift)

TTEM
Vertical Vifting speed
Lift time (One docking‘ ’
Peak electrical demand (Spike)
Total power usage (One max. docking)
Total power usage (Empty platform)

Can plaform be adjusted in height
during transfer?

Can platform sections be operated
separately?

Anrnn hnaam 1
Are oldiil 10
S

readout

nllan nAd manbaal
3 ]

-l -
ay anyg venuvra

CEnis
ncluded?
Can beams be selectively unloaded?

Can platform he moved short distancds

to permit initial grounding control?

Does system have platform depth
control readout?

Does system have upper and lower

Bt 88 dinnd
TImMIE SWiILLIILD S

Shipiift tested in service

Identify features not tested in
service

PEARLSON SHIPTECH HYDRANAUTICS  SHIPTECH SHIPTLCH
TODD REQT PROPOSED FOLLOW-UP PROPOSED FOLLOW-UP COMMENT
— .75 ft/min —— .3 ft/min See Appendix
—— 72‘ min_ ~—— 180 min
—— 1860 KVA —~—— 831 KVA
—— _—— 11.25 Kuit —— 12.72 kWi
—— . 3.12 KWit - 6.36 KWH
favg Tmnact ank
LATLEN 4 nipuLn vaie
—— —— Yes - No with large ships
Yes, no Add 1 pair
Option - ——- . extra cost. -—- jacks, extra
rnct
cxitra cost, no
—— ——— Yes ——— common readout Highly desirable
——— — Yes —— Limited ability Desirable
—— ——— Yes - No Very important
Extra cost
- —— Yes - option Highly desirable
——— —— Yes —o itighiy desirable
Yes Aboui 150 Tifts ——- 1 operating
: in service, lar- chain jack lift
gest about 90% about 10% of
of that proposed ihat proposed
for Tadd for Todd
No untried
Yes . features ——— No
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Design Features (Transfér System)

GENERAL
No of rails
Spacing from # 1
" ¥ 2
" “ #3

Rail size
Wheel size

Transfer Cradle (Longitudinal)

Maximum Shiplift Capacity (30x620)
less cradle weight
less cradle supports

Transfer System Capacity
Tons per foot
Keel Tine load (85%)
Tons per foot
Bilge line load (15%)
Tons per foot
No. of wheels Keel

.Bilge
Hominal wheel loading
Wheel rated capacity
' Cradle length

Cradle widlLh

{

N’

PEARLSON SHIPTECH HYDRANAUTICS SHIPTECH
TODD REQY PROPOSED FOLLOW-UP PROPOSED FOLL OW-UP
6 4 - 6 -
2.5 3.5 —- 2.5 -
20.0° 23.5¢ ——- 20.0° -
40.0° N/A - 10.0" -
- AREA 136 # —- Beth 171 # -
- 18.1p - 8.5 -
18,600 LT - 18,600 LT -
- - 463 LT 140 LT S
- - N/A - 160 T(Est)
- 18,100 LT - 16,884 LT -
29.2LT/Ft(Est) 29.2 LT/ft —- 27.2 LT/ft -
15,400LT(Est)  --- 15,810 LT 12,180 LT —--
24.8LT/FL(Est)  --- 25.5 LT/ft  19.65LT/ft e
2715 LT(Est) - 3000 LT 4704 LT me-
4.4 LT (Est) -e- 4.5 LT/ft  7.65 LT/ft -
- - 632 580 -
- - 120 224 -
- - 24.07 LT 21 LT -
- - 30 LT - 21 LT
620 ft 620 ft - 620 t e
90 ft 50 ft —- - 90 ft

SIHPTECH
COMMENT _

Todd reportedly
concurs with

Pearlson's approach

Possible problem

with rail Jevelness



TODD SHIE T REVIFM (
Operational Feature (Transfer System)

PEARLSON SHIPTECII HYDRANAUTICS ~ SHIPTECN SHIPTECH
GENERAL TODD REQT PROPOSED FOLLOW&UP PROPOSED FOLLOW-UP COMMENT
Transfer system tested in Service?  vyeg Yes —— No
Did proposer identify features not
tested in service? Yes None —_— No
Transfer speed-shiplift to side
transfer 19 min --- - NA II. indicatcs that
Transfer speed-side transfer yard 9 min e L N/A they will use sep-
Transfer speed-side transfer to berth --- 19 min —— — N/A arate prime mover
Total transfer time 47 min ~n a— N/A not gripper jacks

Transfer function and stationary
& support separate or integral? Integral ——— Separate See cost section



T0uD SHI T REVIEW

Transfer Cradle (Side Transfer)

GENERAL
Type
Length
Hidth
No. of rails

Spacing of rails

No. of wheels Keel
a Bilge

Hominal wheel load

Average wheel load

Cradle weight

Prime nover

Number of Shipcradles required

Sets of Bogeys
Static blocking sets .

\

- " PEARLSON SHIPTECH HYDRANAUTICS  SHIPTECH
TODD REQT PROPOSED FOLLOW-UP PROPOSED FOLLOW-UP

-—— Pit -— - Pit

530 ft 532 ft ——

90 ft 50 ft ——
- - 78 117
~e- --- gan 67.2"
- 936 624 Modu]ar system
- 936 312 to suit ship
- - 30 LT '
——— e 20.7
-—- ——- 781 LY
- " Tractor -~= Gripperdack Tractor
——- 1 per berth - 1 per berth .-
——— (integral) ——— (cyclable) ——-
-—- N/A One per berth

SHIPTECH
COMHENT_

———

Basic difference

in concept
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APPENDIX

Hydranautics Lift Speed Breakdown - (Per Hydranautics)

Seguence B Time
Engage upper pin 3.0 sec
Disengage lower pin 3.0 sec
Lift stroke 1114 sec
Engage lower pin 3.0 sec
Disengage upper pin 3.0 sec
Retract jack 19.9 sec
Total (One Stroke) 143.3 sec

54 ft 1ift x 2 part system ¢ 17" stroke @ 143.3 sec = 181.3 min
Unloaded platform travels at twice the above speed.

Comment

A full lift requires the manual activation of the system 76 times. It is our
opinion that theoretical cycle times which use values such as 3 seconds are
unrealistic. These are equipment response times. A realistic figure should be
established which recognizes the human element.

2. Special Features

Certain special features are highly desirable for convenient and safe operation.

a) Platform Depth Indicator

Useful for dockmaster to verfiy platform depth for docking and undocking.

Syncrolift - Provided at no extra cost
Hydranautics -Extra cost option.

b) Load Cells with Display Readout

This is most important with large ships and has many functions. Among the
most important are:

1. Determine preload for initial grounding to permit alignment and contact
checks to be made prior to lift.

2. Mon'tcir loads during transfer. Very important for irregularly loaded
keel lines. This permits platform heights to be adjusted during trans-
fer if necessary.

Syncrolift - Provided at no extra costs
Hydraunautics - Extra cost option.



c) Platform Height Changes During Transfer

It will sometimes be found necessary to adjust the form elevation during
transfer. This is necessary since platform beam &eﬁt tions ten to de-

crease as vessel is transferred onto land. | gad cell reado t detects th|
effect and permits operator to adjust platform to av0|J over to tran
system or hull.

Syncrolift - Inherent capability
Hydranautics - Not available.

d) Initial Preload for Vessel Grounding

It should be possible to lift platform into initial contact with vessel at a
controlled preload to enable dockmaster to check vessel position and contact
prior to lift. This requires short controlled vertical travel.

Syncrolift - Inherent capability

Hydranautics - Would require stopping jack in mid-cycle. jack strokes can
mismatch up to 1" in midstroke. This plus chain tolerance
build-up make this a relatively inaccurate activity.
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TO: HYDRANAUTICS
* GARY BARTMAN
' TZLEX: 658-445
FROM: SHIPTECH INTZANATIONAL
HOUSTON, TX
TELEX: 792397 (ANSWERBACK: MCCLURE HOU)
NOVEMBER 3, 1582
SUBJECT: TODD SHIPLIFT PROPOSAL

DURING. MY REVIZW OF THE PROPOSALS A FEW QUESTIONS AND CLARIFICATIONS

- HAVE ARISENS 1'D APPRECIATZ YOJR REZVIEZWING THE FOLLOWING AND RZSPCOND-

ING BY TELZX IF PRACTICAL. I'M DUZ OUT AT TODD ON THE 13TH OF
NOVEM3ER SO 1'D LIXZ WHATZVER YOU CAN GIVE ME 3BY FRIDAY. PLIASE CALL
ME AT 713-739-5155 FOR ANY WQUESTIONS.

SHIPLIFT

l+ SHIPLIFT SPEZD - PLEASE DETAlL ONE COMPLETE OPERATING CHAINJACK
STROKZ INDICATING:
_A) OPZRATORS STEPS
*B) INDIVIDJUAL AND TOTAL TIMES FOR OPERATIONS RESULTING IN
ONE 17 INCH STROKE CYCLZ
C) TOTAL ELAPSED TIME FOR ONE 54 FOOT LIFT CYCLE.

2. HOW WAS INDIVIDUAL CHAIN JACK RATING INCREASZD FROM 243 LT TO
24406 LT (REV A VS 307

3. GIVEN a HYDRAULIC CYLINDZR DIAMETZR OF 8.5 INCHES AND A PRESSURE
OF 5282 PSI1, HOW 15 123 TON LIFT CAPACITY ACHIZVED? (RZV 3)

4e AN ESTIMATZI OF 36093,333 1S PROVIDEZD FOR OWNER SUPPLIZD SHIAVEWS.

AJ) DOE3 THIS INCLUDE 192 SZTS OF SHZAVE, HOUSINGS, SHAFT,
BEARINGS AND SEALS?

B) IS THIS A FIRM PRICZ OR AN ESTIMATE?
C) WHAT 15 THEI VEIGHT OF ONZ COMPLZETZ 3HEAVZ 3ET WITH HOJSING.,
. T40 SHEAVZS, SHaFT. ZTC?
D) WHAT 1S 3SHZAVE DIAMZTER? -
£) ARZL SHEAVES POCKXZTED?

S5« PLZASZ PROVIDZ WZIGHT ZRIAKDOWN FOR PLAf?ORﬁ. (STRUCTURAL 3TZiL,
SHEAVE SETS WITH HOUSING, WO0D DECKING, TRANSFEIR Rall, THAT PART
OF CHAIN WHICH MUST BE LIFTED?.

?
6¢ WHAT 15 SPACING OF LIFTERS?
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T« WHY, WHEIN, AND HOW 1S ZQUALIZER SAR HY2RAULIZ C'I'l..II\ID';""’.".S'-‘.’)'7

e ARE‘AL% E%E§E§TS OF SHIPLIFT (3UCH AS CHAINJACK SBASEPLATZES, YIaz
. -ROPf édD :A:?n ~INKAGZS COVEZRED IN OWNER FUARNISHZID OR HYDRANAG;TC’
¢03 CO3ST TESTIMATZES) AND TARE THERS ANY OMISSIONS? e

9. ARZ THZ FOLLOWING FEZATURES PROVIDED:
gj FPLATFORM DZPTH INDICATOR?
INDIVIDUAL LOAD SENSORS WITH REZADOUT F i AT
FORM Soarss FOR INDIVIDUAL PLAT- .

10. POWER CONSUMPTION FOR:
A) ONE FULL CAPACITY LIFT CYCLE IN KWH
B) ONE EMPTY PLATFORM LIFT CYCLE

llm.EXPLAIN BRIZFLY HOV . THZ FOLLOWING ARS ACCOMPLISHED:

A) SPLIT PLATFORM AS REQUESTED IN RFP (OPTION)
B) FRACTIONAL INCH VERTICAL ADJUSTMENTS IN PLATFORM EV

ELEVATION DURING TRANSFER
C) SELECTIVE UNLOADING OF INDIVIDUAL BEAM WHILE SHIP IS ON

LIFT.
D) INTIAL LIGHT VESSEL GROUNDING FOR ALIGNMENT CHECK PRIOR

TOLIFTOUT .
TRANSFER SYST=ZM

1. DOES SIDZ TRANSFER CRADLE OPERATE I ZPRESSED AREA
a : E IN A PIT OR DEZPRS <
RELATIVE TO THEZ BERTHING ARZA? - SED

2. WHAT 1S RATED CAPACLTY OF 3.5 WHEELS? PLEASE E
Ao T ? EASE NOTZ RATING

3. THE LIFTING CYLINDERS (€422) UNITS)
I 3 DO NOT SE=M TO = TZ
IN THE BOGEY COST ZSTIMATE. PLZASE ADVISE. S SNNUMERATED

4+ PLEASE NOTE TRANSFER SPEED ACHIEVED SY GRI
2 R £ PPER JACK. PROVIDE SSe
TIMATE OF TIMZ TO MAKZ ONE LARGER VESSEL MOVE. START GITH Cowe
PLETION OF SHIPLIFT CYCLZ, END WITH WITHDRAWAL OF BOGZY TRAIN,
INCLUDE SIZZ TRADE TRANSPORT. . )

5. HOW DO BOGEWY BRACES CLEAR BLOCKING DURING TRANSFER?

6. VHAT IS WEIGGHT OF CONCRETE BLOCK? HOW MANY REQUIRED ON
PLATFORM DURING SHIPLIFT CYCLE IF TRANSFER ISINVOLVED?

7. WHAT ISDISTRIBUTION OF WHEELS BETWEEN KEEL SUPPORT AND BILGE
SUPPORT?

REGARDS,
SALZER
TELEX: 7932397/MCCLURE HOU

HYDRANAJTICS
~ARTMAN

-
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.TO: GARY BARTMAN, HYDRANAJTICS

TELEX: 6384453
FROM: JeRe SALZER =~ SHIPTZCH
TELEX 792397
SUSJECT: TODD SHIPLIFT
GARY = A FIZW FURTHEZER QUZSTIONS
le IGNORE SHIPLIFT QUESTION 3 ON PREVIOUS TELEX - MY ZRROR.

We2s YOUR BANDAR AB3AS PROPOSAL, PAGE 5-12, INDICATZD THAT uLIFT va
VALVZS SEZETTINGS ARZ ACCURATE WITHIN 2 PERCENT OF ZaCH QTHER AND
. THE DISPLACEMEZNT EZRROR SETWEEN FASTEST AND SLOWEST JACKX 15 A3CUT
.1 1INCH. DOES THIS APPLY TO TODD?

e " WHAT IS5 DIMENSIONAL TOLZRANCE ON CHAIN?

4e MY TRIP TO TODD MOVED QJT TO NOV. 13, lda. -

REGARDS.
SALZIR

TO: GARY BARTMAN., HYDRANAUTICS
TEZLEX: 655445 :

FROM: JeRe SALZER - SHIPTECH
TELEX 792597

SUSJECT: TODD SHIPLIFT

.
GARY = A FE2W FURTHER JJESTIONS !
L. IGNORé SHIPLLIFT dﬁESTION 3 ON PRZVIOUS TZLEX - MY EZRROR.

d2. YOJH BANDAR n338a3 PROPOSAL, PAGE 5-12, INDICATED THAT LIFT
VALVEZS SZTTINGS ARZ ACCURATE WITHIN 2 PEZRCENT OF ZACH OoT:
THz DISPLACZMENT ERROR BETWEEN FASTEST AND SLOWZST JaACK 1S aAB0UT

! INCH. D023 THIS APPLY TO TODD?
Se  WHAT 15 DIMINSIONAL TOLZRANCE ON CHALN?
4. MY TRIP TO TODD MOVED QUT TO NOV. 13, i4.

R&GA@SJ
SALZZS
.

HA70RA GwTA



TODD SHIPLIFT REVTEY
DEASE 11 -

SUMMARY

The foIIowir;‘? is a comparative summary of costs rather than an ,ucq1,+e
since several common elements are not included (i.e., transfer ,i:
construction, lift unit, civil works, decks, etc.).

Syncrolift Hydranautics
Shiplift s12,552,100 $12,078,650
Transfer System 1 Berth 2,803,000 4,367,000
2 Berths . 3,877,000 4,657,000
3 Berths 4,851,000 £,948,5000
4 Berths 6,025,000 5,2383000
5. Berths 7,098,000 5,529;000
Annua Upkeep Even Even



[Il. TRANSFER SYSTEM CT COMPARISON

Offerers base Price

Additional Costs

Side Transfer Pit Rails

Side Transfer Cradle
Steel @ $1700
Wood @ $500
Rail
Wheels
Drawings

End Transfer Cradle
(First Position)

Steel (@ $1700/LT)
Wood (@ $500/LT)\
Connectors (@ $1700/LT)
Wheels
Bogeys - Jacks

Wheels
Hydraulics - Material

Inst.& Test

Plinths (One Set)
Drawings - 8 @ $1250
Rail at Berth

(*) - See Appendix

Syncrolift

(631L.T)236,625

1,510,350
688.5K
60.0
(@375) 13.0
748.8

Incl.

1,056,000
348.5
17.5
88.4
601.6

Hydranautics (*)
$1,041,100 (1)
%%%%T) 685081  (2)
1,583,230 (3)
423.3K (4)
112.7 (5)
(@660 )65.3 (6)
974.4 (7)
7.5 (8)
1,057,500 (9)
175.1 (10)
--- (11)
80.0 (12)
~-- (13)
Incl, (1)
466.3 (15)
110.7 (18)
100.0 (17}
60.0 (18)
10.0 (19)
55.4 (20)



Syncrolift
End Transfer Cradle (extra positions) S1.073.900

620" length 1,056.0 ea.
Plinths -———

Rail (not installed) 17.9
524’ |ength 897.800 (ea)
Plinths —

Rail (not installed) 17.9

(*) - See Appendix

Hydraznautics (%

$299,500 (21)
1751 [22)
60.0 {23)
55.4 (24}
140.0 (25)
50.0 (26)
55.4 (27)



IV. ANNUAL UPKEEP - |n order to realistically compare the average
cost of major system upkeep, the following is

presented:
Syncrolift Hydranautics

Lifting Medium Wire Rope Chain
Life Expectancy (Min) 5 years 15 years

(Probable) 7.5 years 23 years
Replacement Cost (1980) $401,180(Set Of 98) $959,583
Annualized Replacement (Min) $80,360/yr; S63.972

(Probable) 53,490/yr. $41,721

It is assumed that preventative maintenance and upkeep are about equal.
Repair is expected to be a bit higher with the various hydraulic systems.
This would ﬁrobably offset the savings due to the difference between
annualized chain and wire rope replacement costs.



V. RECOMMENDATIONS

It is Shiptech’s opinion that the selection of the SyncroLift ShiPlift
and Transfer System will best serve Todd's objective. THe folLowing
reasons are presented in support of this recommendation:

1. Prices, when developed on a comparative basis, are reasonably close,
slighLy favoring Hyaranautics, especially if five work berths are
considered.

2. Hydranautics has very limited experience. Their sole operating
chain jack installation is approximately 10% of the size of the
unit being offered to Todd. It is Shiptech’s opinion that this
experience cannot be confidently extrapolated by a factor of 10.
Syncrolift’s largest lift is about 90%”of the one proposed for
Todd and the key factor, lift tons per foot, has been achieved
in many installations.

3. Significant warrantee risks remain with Todd if the Hydranautics
system is selected, including:

a) Development of working drawings
b) Hydraulic piping, fabrication, cleaning and installation
c) Platform sheave housings
4. Numerous features are provided with the Syncrolift system, varying
in importance from niceties to highly important features. These
are either not available or available at extra cost from Hydranautics.
a) Lift load cells - Very important
b) Adjust height of platform during transfer - Very important
c) Depth indicator - Nice
d) Pre-load grounding feature - Very important

5. There are features in the Hydranautics proposal which have not had
any significant operating history in large shiplifts (example)

a) Two part chain system
b) Equalizer bar
c) Chain jack latch activator system

d) Transfer system (in total)

-6-



RECOMMENDATION (CONTINUED)

6. The Hydranautics system is much slower than the Syncrolift system;
less than half of the speed by Hydranautics own figures (which we
believe may be optimistic).

7. The Hydranautics system does not provide the degree of control
offered by Syncrolift.

a) Syncrolift offers direct reading of status at each point at
Control Station.

b) Individua beams may be moved from Control Station.

8. Syncrolift proposal is based upon completed preliminary design.
Hydranautics appears to be based upon concepts, some of which
appear to be contradictory within the proposal.

7/
e

 J. R. Salzer, President
November"13, 1980



APPENDIX

BACKUP FOR SHIPLIFT COMPARISON

D
(2),(3)

(4)
(5).(6)
(7),(8)

)
(10)
(11)

&
(14)
(19
(19
&
(19

Shiptech estimate of $1250 per drawing.

Lift unit quantity increased to 98 for both units. Hydranautics
requires extra jacks to support Todd request for split platform
(See nOteS on conversation with Bartman).

Control wiring - $5000 is Shiptech estimate.

Per Pearlson Proposal.

Hydranautics estimate extended to 98 sets, and 25% added for their
procurement costs (per proposal).

Material increased from $90 to $125 per Frank White.
Labor estimate by Todd (Frank White).

Pearlson - 2950 Tons @ $1500
Hydranautics @ $1500

Wood at $500
171# Rail @ $660,-136 @ $500

Hydranautics - 98 units @ 2 Tons ea. x $1785 per Ton
Assume 227 blocks @ $260 ea.

Syncrolift estimate

30 days @ $275

Shiptech estimate

BACKUP FOR TRANSFER SYSTEM COMPARISON

D)
2
3)
(4)
()
(6).(7)
(8)

Gripper jacks at $353,000 for 12 units removed from price.
Rails only - No pit construction costs.

Total of below listed items.

Uses proposers weights x $1700/LT.

Uses proposers weights x $500/LT.

Uses proposers price figures.

6 drawings at $1250 each.

-8-



BACKUP FOR TRANSFER SYSTEM COMPARISON (CONTINUED)

©) Total for one operational cradle.
(10) Uses proposers weights x $1700/LT.
(11) Uses proposers weights x $500/LT.
(12) Shiptech estimate.

(13) Uses proposers weights.

(14) , (15) May not include cart housings.
(16), (17) Estimate by Todd (F. White).

(18) 227 plinth at $265 each.
(19) 8 drawings at $1250 each.
(20) Uses proposers weights.

(21) - (27) Developed from above figures.



D) 20x 41 @ 2 el
) 3Cv 4L « 2" /44

N

. z ]ogﬂ,*‘
= ey ¥
- q14.7

S?2FF - A 2 T, @ﬁ‘fz‘é‘? = “'?‘36‘6‘,“4,‘_

A v peah wisrics Aossiar,

_ ﬁ,qlz«:o or Skegve flassagey / DG e a,:@

SPyieD ftepasyEm /c.‘—‘;\’r_‘z . 5)?&7?1/&::5)




‘TCSD WA

wJ INFORASTZR 1-013874C316 11711700

T

wJ 48R SNC

31 UG GUaiTA Ca
TSX 3103456738 TODD wn
ATTN:  NRe &SN THOASWL FUR OI0h SALLER

T3

TODD = WS ANGELIS

ATTN: HRe LN THORZLAL FOR GICH Sawdii

QUZSTICNS FRUM SHIP TSCHe INTLe

AZ:

TODD SMIPLIFT P=333d

TELZX DATED 11-3-d0

le

2

Je

SHIPLIFT SPESD
A) OPERATOR STEPS )

STARTING POSITION: PLATFORM RSSTING ON LIVER PilSs dmih
FUluY RETRACTZD. -

1) ZENGAGE UPPER PINS

23 DISENGAGS LOVER PINS
35 LT i
4) ZNGAGZ LOVER PINS

53 DISENGAGZ UPPER PIN3
6) RETRACT '

3) TIME SEGUENCE

1> 3.0 SECONDS €0.05 MIN)
23 3.0 SZCONDS (035 Miu)
33 1Tlea STCONDS €1.85 Mld)
4) 3.0 SECONDS (0G5 mINe)”
§3 340 SECONDS ¢0.05 MINJ
63 19.9 SZCONDS '(0.33 2N

. ces wae

TOTAL 1433 SEC» 2.3% MIN
AVERAGS SPESD 8.5/2.39 ZQUALS 356 IN/MIN
* SAVALS 0297 FI/ulN

C) TOTAL ELAPSZD TInZ FOR 54 FOGT WiFT
Z3UALS 547297 SQAUALS 1813 HIN
° - ° EQUAWS APPRUX. 3 AUURS

RAISING OR LOVERING AN SNPTY PLATFORNM IS 1/2 Tal Tlut.
CHAIN JACA RATING )

240 WAS NOMINAL RATING . .
BASED ON A FAGTOR UF SaFETY OF 4:l ON 3REAn TIST GF Taz ChalN
(NOTS: THIS FS IS LARGER THAN RESQUIAZD oY &blYdS RoGISTRY JUF
: SHIPPING)» THE ALLOWASLE LOAD AT 4alH wnCa STATION
(4 PAATS ORG CHAIN 3RSAA TIST 2=1/8'' CialN 538,600 )
1S 5450900 X & PARTS SGUALS 244%67L:T ’

4 FeSe (22400
JACA LIFT CAPACITY
THEQRETICAW LIFT TAPACITY OF A vaCa AT 5000 Psly 1S

BeS _(SEUARED{ X «7884 X 5000 ZQURieS 1287 &oTo

2240
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1le

Aae  FRICZ lNCLUZZS ZVIRYTHING SUT HO0USINGe HUUSING I3 FaAT oF
PlalFlRN 3TRUITUAZ.

8¢ A3TIMATZ =~ 3A32Z3 ON R3CznT SUGTZS FRUN VaduOa.

C+ ZACH 1300 W33+ (APSROX.: 3aZAVi. S5aniT ANS sAACASTS -
De 3047 LNe Qe -

&. Y23. THS CHAIN «linS ARS NOT 3SUsSWilTID TU 3ENDINGe

BLATFCRN VEIGHT ZREAADOVH

STAUCTURAL STZZL 2500 weTe
12> PROPGS&Le

¥Q0D JzZCa 466 Lot
SHEAVES: 3RGSs SHASTS 128 ..T.

TAANSFER TRACAS 9924 LeT.
N ?RO?CSALQ

CHAIN (THAT HUST = umm 202 LeTe
13.54 Fz=Tr O-.C-‘ . -

LOAD ZQUALIZERS PREVENT OVEZRLOAD AT ZACH LIFT STATICNe THSY
ASSURE THAT THERS IS5 ALWAYS AN OIL CUSHION "3ETVIEN THE LGAS and
THE "GAOUND**e THSY ACCOUODATS '* POOR SWLICKING'® AND ALLOY
INDIVIDUAL STATION ADJUSTRINT. == -

THE FLYG CUSTOMER COST TSNS ARS NOT COVERED IN OUR BRUPUSAL.
{NOTZ: VE MAY NOT WANT TO iDENTIFY TO CCNSULTAN‘L‘? ’

Ae PLATFORM SHOP DRAVINGS.
8¢ PLATFORM FASRICAT!ON.
CY PLATFORRM ASSEMSLY' AND INSTALLATION
de  PLLI CAP INTERFACE STRUCTURES. )
Z¢ PILE CA? INTSRFACZ INSTALLATION. .
Fe INSTALLATION OF EYDRAKAUTIOS "FUaNiszzo SAUIPHINT.
Ge PIPING INSTALLATION (96 JACHS) . .
' 203 No?T ;NCLUQS'?;PE_: ‘?US.E AND ?3ﬂ§NGS-

ADDITIONAL FRATURES
A) AND B) THESE ITENMS ARS ORTIONAL FEATURSS (WHICH CaN 32
PROVISEDS. NOT REQUIRSD ay ms'sp%r::.\uuu ANDTHSASF03:,
NGT INCLIDED IN THE FRICE. - - :

POVZR CONSUMPTION

AJ  DURING FULL LOAD/LIFT, 3 ZaCH 200 #P POWZR UNITS WILL OPEne
© ATE AT FULL LOAD30 PERCINT QOF THE TIMS AND 30 PERCINT L3Ad
TEZ QTHZR 70 PERCINT OF THE TIiE. ’

3) DURING ZNPTY PLATFORM LIFT POVER UNITS %ILiL SPZRATE a7 ASGUT
AN AVZRAGE OF S0 PERCENT OF Thc A3QVE.

[~¥] T SHQULD B3E NOTED THAT THS POWER UNITS ARZ STARTZD INDIV~-,
1DUALLY AT NG LOAD ON A Y=DZLTA CIRCUIT. THUS HINIMIZING
TARTING CUMT-' ' - .

A) AS DISCUSSED SZTVESN YOURSZLF AND Re 3ARAThAN., THE SPECIFIC
REASONS AND 0BGZCTIVES IN A SPLIT PlaTFORY NZZD ADDITICHAL
CLnAIFICATION FROm THS CUSTOMER EE50RS YE Cay ASSFGND "TU
THIS EL'E&TION-.

d4) VHEN THE SAIPLIFT PLATFORM 1S IN THZ FULL UP POSITIGN, THa
HAIN LONGITUDINAL BZAHS ARS. PINNZD AT THE PROPZR SLEVAT o
TO THS HZAOWALLe THIS PROCZDURE WAINTAINS THZ PROPER (=
VATION OF THEZ TRANSFER TRACQS REGARDRLISS $F ThZ CaaNGS N

L0AD AS THE SHIP I3 MOUED OFF .THE PLATFORiz. ADDITIONALLY.

HEYDRAULIC OLIL'CAN 3Z ADDSD TO OR TAAIN 7FaOM THZ LiAD Z3lAL-
1ZZR CyLinDSms iF FRACTICNAL INCH ADVUSTMENTS ARE REZQUIASD.
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. eNiT A INSThiwATIGV PROVIIZSS 7ur ThiS

HCTZ:  THAAT PLATFURN
M
by 1ESTUMT i n 2VIM PunTTiR Fuila -/ nA YAadde

CJ  SALICTIVE JULIABING IF INDIVISUAW 28ai5 Caw 22 ACCunfelldnnid
WiTH ThE LOAD ZalaLlIiR CYLINSIES. ’
2) PROCZSSURZ 1S SANE nS YUU ARWIZID O LUZUN ~ PuinSE Zend3t@aTs

Y Y yup

oN UG.-.QA.OA\‘
QUSSTICONS FADbR TaisX 11/5{50

RECINT TIZSTS 0F SAIPLIFT N THS PHILIPPISES lidiCaTad TanT
174 '-"..L.. 34 Adws 70 aDu il?h.d 1/2 INCae

THEE PROPOSED CHAINS ARE SIZZD TO HYDRANAUTITS' S2SCISICATIONS .
QUAING MANUFACTURZ. AZQUIASD TOLIRANCIS L5 FLUs «o9 iNCHES nINUS
G OVER ANY FIVZ LINAS. °

TRANSFZR SYSTZN *

1.
Qe

Te

Y=3+ PSR CUSTOMER RIJUEST .

2] LONG TONS AS SHOWN. QN RAGE S OF PROPUOSALs REVe 3es %HIN USED
ON TRACKS AS INDICATID ON PAGS 12. RATING 1S IN AaNCE wITH
PROPOSED RATINGS TO THZ CMAA AND THE MSANUFACTURER. SXTEX .

CTS THAT WMZZL OVER LOADING 15 PRIVENTID 3Y HY2RAULIC SURPORT
SYST"&‘!-

C?iS ARE PROVIBED BY HYDRANAUTICS., 1ST ITZM UNDER AORIZUNTAL
TAANSFER SYSTIMs PAGE 3. RSV- 3.

GRIPPZR JACK Vikl 3E USED FGR ZRSAMAWAY = QUSTOMER Vil Us2
‘OUIRG PELINE &OVSR.

. 3
THERZ ARE NO B0GIZ SRACSS. 3ALANCE ANALYSIS SHOVUS THAT THS 20Gi=
TRAIN 1S STASLE ON THE 4=INCH VIDE TRACK VITHOUT 3RACZS. i

WE WOULD RSCOMMEND USEZ OF STANDING VAYS QN THE PLATFORM ALONG
THAZ KEEL LINE AND SUPPQRTS OF ZACH OF THAE QUTRIGGER POSITIQNS
FOR THE BIL3ES. RIFER TO SKETCHES ON LAST FEW PAGZS OF PROPUSAL
REVe 3¢ DISREGARD P+ 402 REVe As

THS 30GIS. TRAINS ARE SSGiHSNTSD. JI1STRIBUTION VIl 3& IN ASCOaD-
ANCE WITH THES SHIP VAIGHT DISTRISUTION AND "AT THZ DIsCRIT.ION oF
THE DECX MS"SH- :

-

REZGARDS .,

WARZ 3RO0Ca  RYDRAMAUTICS TELEX 658448 i1 NOV. &0

PeSe 0UR TLX MACHINZ 1S TEMPORARILY ‘euT oF CRO=R. 551’\!6 SENT Falh

TLX MN NG. 6584110
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