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Introduction

In compliance with the requirements of Merchant Marine
Act of 1936, as amended,;/ the Office of Ship Construc-
tion conducts an annual survey to obtain information
from the shipbuilding and ship repair industry that is
used primarily to determine irf an adequate mobilization
base exists for purposes of national defense and for use
in a national emergency. This report on the 1975 survey
of U.S. shipyard facilities was prepared by the Division
of Production, Office of Ship Construction and is for
general use within MarAd and other government agencies.

1/ Section 210

"It shall be the duty of the Secretary of Commerce to
make a survey of the American merchant marine, as it now
exists, to determine what additions and replacements are
required to carry forward the national policy declared
in Section 101 of this Act, and the Secretary of Com-
merce is directed to study, perfect, and adopt a long-
range program for replacements and additions to the
American merchant marine so that as soon as practicable
the following objectives may be accomplished:......
Fourth, the creation and maintenance of efficient ship-
yYards and repair capacity in the United States with
adequate numbers of skilled bPersonnel to provide an
adequate mobilization base."

Section 211

"The Secretary of Commerce is authorized and directed
to investigate, determine, and keep current records
of......{(g) The number, location, and efficiency of
the shipyards existing on the date of the enactment of
this Act or thereafter built in the United States."

Section 502(f)

"The Secretary of Commerce, with the advice of and in
coordination with the Secretary of the Navy, shall, at
least once each year, as required for purposes of the
Act, survey the existing privately owned shipyards capa-
ble of merchant ship construction, or review available
data on such shipyards if deemed adequate, to determine
whether their capabilities for merchant ship construc-
tion, including facilities and skilled bersonnel, provide
an adequate mobilization base at strategic points for
burposes of national defense and national emergency."




The statistical data accumulated by the survey is a major
input into the Shipyard Production and Mobilization Model
(SPAMM), a guantitative assessment of the nation's ship
construction and ship repair capability. This capability
is periodically compared with Department of Defense
scenarios involving various contingency attrition rates
and emergency civilian shipping requirements to determine
the adequacy of the shipbuilding mobilization base, includ-
ing ship repair and reactivation of MarAd and Navy reserve
fleets. The report on the mobilization analysis is
available on a "need to know'" basis from the Director,
Office of Ship Construction.

The survey also provides a data base that is used to
evaluate the feasibility of proposed shipbuilding pro-
grams. Determinations are made as to which existing ship-
yards might construct proposed ships consistent with ship
size and delivery date requirements. The need for con-
struction of new facilities to meet the demands of proposed
shipbuilding programs can also be identified. The data
gathered by the annual survey 1s also used extensively

in MarAd responses to queries received from a variety

of interests, including members of Congress, the Secretary
of Commerce, the Department of Defense, and the Office

of Management and Budget.

Each year in late spring, Standard Form 17, "Facilities
Available for the Construction or Repair of Ships," is
mailed to approximately 170 shipyards and ship repair
facilities. The form was developed jointly by MarAd

and the Navy under the general guideline that all data
accumulated would be treated as confidential. A completed
Form 17 represents a detailed description of a shipbuilding
or ship repair facility. The information requested, and
available for offigial use, can be reviewed on a blank
Form 17, shown herein as Appendix A.

Upon receipt of completed Form 17 from industry, MarAd
forwards a copy to the Office of the Coordinator for

Ship Repair and Conversion which maintains appropriate
records of available facilities and capacities of

various shipyards and repair plants to enable the Depart-




Summary Analysis conducted by the Bureauy of Domestic |
Commerce in cooperation with Marag. The Federal Prepared-

ness Agency in the General Services Administration is alsgo

a recipient of this information.

General
ZEHnerad

to the annual survey. It lists the nation's major ship-
building ang ship repair ang drydocking Yards sorted on
& coastal basis, Information is displayed bertaining to
the size ang type of eacnh building bosition, pier and
berth Space, employment, and remarks regarding yard
activities,

Major Shipbuilding Facilities

4s one having at least one building position, either an
inclined way, a side—launching Platform or g building

[ Ty

mobilization period. There are bPresently 25 shipyards
classified in this category, which are identified ang
geéographically located in Exhibit 1.



capital improvements for new building basins, new floating
drydocks, cranes of unprecedented 1ifting capacity, plus

a wide range of new oOr modernized shops and facilities.
Emphasis has been on prefabrication of large subassemblies
and preoutfitting of components using modular techniques.
Exhibit 2 indicates actual and planned capital investments
by major shipyards. Exhibits 3 through 9 are general
arrangement plans outlining the new and reconstructed
puilding facilities in seven of these yards. Detailed
descriptions of these exhibits are included in this
report.

As of July 1, 1975 (see Exhibit 10), MarAd was subsidizing
a backlog of 39 large oceangoing ships 1in eight shipyards
with a total contract value of $2.4 billion. These were
in addition to hk non-subsidized ships under construction
or on order. MarAd was also providing mortgage guaran-
tee insurance for 187 ships and 250 LASH lighters under
contract in 50 construction facilities throughout the
country (see Exhibit 11). The total Title XI guarantee
value of these vessels and barges 1is approximately $2.27
billion.

Table I has been prepared to satisfy the frequent query:
how many building positions are available to build a
specified ship.1/ A single shipway or basin may have
several building positions depending on the size of the
ships being constructed. For example, the 1,200-foot

by 192-foot basin at Bethlehem's Sparrows Point shipyard
can accommodate one 265,000 dwt. tanker or four of the
smaller mobilization ships. The ship types listed, with
the exception of the mobilization ships, are those pre-
sently under construction or recently delivered to
commercial service. The number of building positions
varies from 119 for the small mobilization ship to two
for the huge 390,770 dwt. tanker. Length-over-all and
beam are given for all ships and deadweight tonnage for
the bulk carriers. An important consideration that is
ignored in Table I is the common shipbuilding practice of

l/ The us-aal accompanying questions to this query,
e.g., when the ships can be delivered and what effect a
new proposal will have on the existing program Or work

under contract, can be answered from SPAMM output.



laying a keel on a building position already occupied by
another ship. For example, in a T700-foot basin a com-
pPlete 610-foot containership and the stern section of g
second ship could be constructed simultaneously. This
production brocedure, analyzed periodically by SPAMM,
maximizes the use of shipbuilding facilities, minimizes
the construction bperiod, and increases the number of ships
that can be produced in & given period of time.

Table II is a somewhat different presentation of the data,
meaningful to many requesting information from the annual

survey. In lieu of actual ships, maximum ship length
is used to determine the number of shipways or basinsg
available. In this tabulation the -emphasis is on the

number of individual facilities available and not on the
number of ships that can be constructed. Again using
Sparrows Point as an example, Table TT lists the 1,200-
foot by 192-foot basin &s one facility regardless of
what type of ship is constructed in it. Table I indicates
that there are eight building positions for a ship 475
feet 10A at Sparrows Point whereas Table IT indicates
that the yard has five individual shipways capable of
constructing a ship 475 feet in length. Exhibit 12 is

a histogram displaying the reduction in the number of
available shipways as the maximum ship length increases.

There appears to be sufficient U.S. shipyard capacity to
handle merchant shipbuilding requirements in the near
future. Exhibit 13 indicates when each of the major
commercial yards needs new contracts in order to utilize
facilities and to maintain current rates of employment.
Many of these yards Presently have building facilities
available to expand employment levels if new contracts
can be secured.

Following is a brierf description of major U.S. commer-
cial shipyards capable of constructing Oceangoing or
Great Lakes merchant ships, with a minimum size of 475
feet by 68 feet.

Bath Iron Works Corporation

Bath Iron Works Corporation, located on the Kennebec
River in Bath, Maine, is an old established shipyard
engaging in both Navy and commercial ship construction.
The yard has s history of proven diversity, having con-
structed various types of ships in the past, including
containerships, tankers, destroyers and guided missile
frigates. :




Bath completed a series of five 25,000 dwt. tankers in
August 1975 and is currently building four large sophisti-
cated roll-on/roll-off cargo ships (MA Design C7-S-95a)
for States Steamship Company, the largest ships ever
contracted for at BIW. Also under construction is the
OLIVER HAZARD PERRY (FFG-T), the prototype lead ship

for the Navy's new series of guided missile frigates

which are planned to be puilt in various U.S. shipyards.
Bath also does conversion and topside repair work where
drydocking is not necessary.

In 1974, the yard completed a $14 million modernization
program. The upgrading of facilities included the re-
construction of two shipways to accommodate ships of
700 feet in length with a minimum beam of 130 feet, the
installation of a 220-ton level luffing crane with
sufficient outreach to erect units on all shipways, and
new steel fabrication shops and equipment that will
double steel throughput capacity.

In addition to the building positions recently modernized,
BIW has one other shipway that can accommodate a ship

650 feet in length with a beam of 88 feet. The yard does
not have a drydocking facility;1l/ therefore, repair
capacity is limited to topside and inboard work.

Two wharves and a pier provide a total of 2,900 linear
feet for outfitting and repair work. ZEach wharf is

serviced by a 25-ton rotating crane and the pier by a
90-ton gantry crane. :

BIW operates a second facility, the Hardings plant, located
three miles from the shipyard, where much of the initial
steel fabrication takes place. At this plant steel is
blasted and sprayed, cut, straightened or shaped. The
steel is then transported to Bath by truck or rail where

it is joined together into subassemblies for final erection
at the shipway. The yard is not considered to be automated
although some numerically controlled burning and one-

sided welding equipment 1is employed.

;/ There is a special floating partial drydock
used exclusively for the installation and repair of
sonar domes.



The current administrative angd Production work force is
approximately 3,675. It is estimated that the yard work
force could be expanded to 12,000 employees under con-
ditions of mobilization.

Bethlehem Steel Corporation - Sparrows Point

Sparrows Point, the largest or Bethlehem Steel's seven
shipyardg,is located on the Patapsco River in the Balti-
more, Maryland metropolitan ares. This yard has been

one of the most productive in the nation during the

past two decades, Specializing in series construction of
standard sizes of tankers, plus freighters and container-
ships. Sparrows Point has recently completed a series of
120,000 dwt. tankers.

S5 MASSACHUSETTS, the first of five 265,000 dwt. tankers
contracted for in 1972 and 1973, was completed in

October of this year. Four more of these VLCCs are in
production. Signing of these contracts signaled the
beginning of a new e€ra in the corporation's shipbuilding
history. In just five years, the size of tankers ordered
at Sparrows Point has Jumped more than sevenfold.

& new large building basin for the construction of vessels
up to 300,000 dwt. and a new panel shop for fabrication

of steel. This fabrication shop is capable of constructing

Panels up to 60 feet square, four feet in depth, and
weighing up to 200 tons. It is estimated that this

two percent of the total labor hours for the 265,000

dwt. tankers bpresently under contract. Other recent
improvements at the yard include a numerically controlled
gas plate-cutting machine and automated plate and shape
blasting-painting equipment. Exhibit 3 is a general
arrangement plan outlining the new VLCC construction
facilities.

g



In addition tc the large basin which can accommodate a
maximum ship size of 1,200 feet by 192 feet, Sparrows
Point has four other shipways in good condition. Two

of these ways can accommodate a maximum ship size of

900 feet by 108 feet, and two ways can accommocate ships
up to 650 feet by 90 feet. The yard does not have a
drydocking facility;l/ therefore, any repair capacity
would be limited to topside and inboard work. Four
outfitting berths are available with a combined length of
3,970 linear feet of space serviced by a six tower cranes
ranging in capacity from 30 to 50 tomns. Several locomo-
tive cranes of various capacities are also available.

The total work force at the Sparrows Point yard was
4,270 at mid-1975. It is estimated that yard employ-
ment could be expanded to about 15,500 under conditions
of mobilization.

General Dynamics Corporation - Quincy Shipbuilding Division

The Quincy Shipbuilding Division of General Dynamics
Corporation is located on Quincy Bay, eight miles south
of Boston, Mass. The yard, which was purchased from
Bethlehem Steel Corporation in 1963, delivered 18 ships
to the Navy from 1964 to 1973. These included four
nuclear submarines, two ammunition ships, six replenish-
ment oilers, two submarine tenders, and four LSDs. In
1973, the last of three revolutionary barge-carrying ships
(MA Design €8-5-82a) built for Lykes Brothers was com-
pleted. Eight 125,000 cubic-meter LNGs are presently
under construction at the Quincy yard., with the first
ship scheduled for delivery in November 1976. Additional
orders for LNG tankers, identical to those presently
under contract, are anticipated in the coming year.

To provide the tools and facilities to efficiently build
these LNG tankers in series production, General Dynamics
has just completed a major improvement and modernization
program totaling $40 million, of which about $23 million
was expended in fiscal year 1975. In addition to the
conversion of two conventional sliding ways to large
building basins, other improvements at Quincy include:

a steel fabrication facility, materials handling equipment,
a 250-ton transporter, a plate cleaning and blasting

;/ Although vessels may be drydocked in the basin,
yard management anticipates usage of the basin solely
for new construction.



facility, a double-bed flame pPlaner, a double~bed flat
bar stripper, a web cutter with 19 torches in tandem,

an angle fabricator, two web stiffener welding gantries,
a T-beam fabricator, two plate stiffeners, a butt welding
gantry, a panel turnov#r fixture, and two L40-ton Cranes.
In addition, a 1,200-~ton Goliath crane, the largest in

the Western‘Hemisphere, has been installed for trans-
ferring the spherical LNG tanks from the barges on which

Especially noteworthy is the ingenious construction
schedule planned for the LNGs. Shipways No. 11 and No., 12
have been demolished and new Basins No. 11 ang No. 12
erected to accommodate ships up to 860 feet in length and
144 feet in beam. Since the LNGs are 936 feet LOA,

hull erection in Basins No. 11 ang No. 12 will exclude
the bow. Following float-Out from No. 11 or No. l2,

the ships will be floated into Basin No. 7 for bow
erection and sphere installation. Basin No. 7 can
accommodate a maximum ship size of 936 feet by 143.5
feet. The bows of the LNGs will be constructed at the
inboard end of Basin No. 6 ang will be lifted by the
1200-ton Goliath ¢rane over into No. 7 where they will

be attached to the hull. The Spheres will be barged

into the outboard end orf No. 6 and lifted into No. 7

for installation. Basin No. 8, bresently not being usedqd,
and Basin No. 6 can accommodate ships 860 feet LOA and
1l23.5 feet in beam. Exhibit 4 is a general arrangement
Plan showing the new LNG construction facilities.

The Quinecy Yard has extensive capability to do topside
and inboard repair work. Four piers and a wet basin are
available with a total dockside accessibility of 4,600
linear feet. Each pier and the wet basin is serviced

by adequate crane capacity for outfitting and general
repair work. The yard has g l0,000—ton, wood-sectional
floating drydock capable of accommodating a maximum ship
size of 550 feet by 75 feet. The basins can also be
used as drydocks for repair work when not in use for ,
new construction or conversion. Automatic Data Processing, %@
including AUTOKON 71, is being utilized with greater

implementation planned for the future.

Employment at General Dynamics - Quinecy has increageq i
from 2,800 at mid-1974 1o 4,650 at mid-1975. It is =
estimated that the work force could be expanded to ags

many as 24,000 employees under conditions of mobilization. w




Maryland Shipbuilding & Drydock Company

Maryland Shipbuilding & Drydock Company, & subsidiary
of Fruehauf Ccrporation, is located on the south bank
of the Patapsco River in Baltimore, Maryland. Although
the yard has 1in recent years been primarily a ship
repair and conversion facility, it has a great deal of
past shipbuilding experience. The company's Industrial
Products Division engages in non-marine work such as
(1) the design, manufacture and installation of large
steam surface condensers for the utility industry,

(2) general machine repairs to pumps, turbines, and
other industrial machinery, and (3) heavy structural
steel fabrications.

The yard is currently completing construction of a

large self-unloading barge which is part of a 25,000
dwt. integrated tug-barge. (Southern Shipbuilding
Corporation is building the tug). Other work at Mary-
land includes the major overhaul of a Navy LSD, merchant
ship repair, and fabrication of industrial products.

Maryland is presently completing the final phase of a
$25 million expansion program of which $3.7 million was
expended during fiscal year 1975. The main features

of the program are:

_ Installation of a new floating drydock 827 feet
long by 150 feet between wingwalls with a lifting
capacity of 36,000 long tons. The dock, which
can handle ships up to 125,000 dwt., will be
used for launching newly constructed vessels,
as well as for ship repair and conversion work.

- Lengthening of the yard's one building way to
permit construction of ships up to 850 feet by
110 feet, compared to the previous maximum of
630 feet by 96 feet.

- Modernization of the panel fabrication system.
- Automatic pre-blast equipment and a new building
for b.asting and painting, and a totally enclosed

final~-blast building.

- Computer lofting and a newv tape-controlled, auto-
matic burning machine.

10



The current administrative and production work force is
approximately 1,900. It is estimateg that the yard
could absordb approximately 12,000 men during a mobili-
zation situation.

Newport News Shipbuilding and Dry Dock Company

Newport News Shipbuilding and Dry Dock Company, located
on the James River in Newport News, Virginia, is the
largest single shipbuilding complex in the nation.
Founded in 1886, the yard has been a major pProducer of
both Navy angd merchant ships including the bassenger
liner SS UNITED STATES. A wholly-owned subsidiary of
Tenneco, Inc., Newport News has built all of the Navy's
nuclear aircraft carriers, The yard is currently con-
structing the following combat vessels for the Navy:
eight nuclear attack Submarines, four nuclear guided
missile cruisers and two nuclear-powered aircraft
carriers.

Also under construction or on order are three 125,000
cubic meter LNGs (Ma Design LG9-S-94a) ang three

ULCCs of 390,770 dwt. each (MA Design T1l1-5-116a), the
largest commercial ships ever to be ordered in the
United States. These six vessels will be built in
Newport News Shipbuilding's entirely new commercial

existing yard on 150 acres of langd reclaimed from the
James River. Ships and shipyard are being constructed e
simultaneously; and when the new yard is completed,
it is estimated that up to four huge ULCCs coulgd be
delivered annually,

Approximately $180 million has been committed for develop-
ment of this new shipyard, scheduled for completion by
mid-1976. In the new building basin 1,600 feet long,

250 feet wide ang Lk feet deep, one ULCC or large LNG

and part of a second can be built simultaneously.

11




Supporting platens, a steel preparation building, a panel
shop, several steel assembly shops, a 900-ton Goliath
gantry crane, and two outfitting berths are also being
provided. The Goliath crane serves the new graving dock
and final assembly area and has a height of 234 feet
overall, a girder clearance of 200 feet and a span between
rail centers of 540 feet. Ultimately, the new steel-
fabrication complex will have a capacity of about 200,000
tons of steel annually. Exhibit 5 is a general arrange-
ment plan showing the principal construction facilities
in the commercial shipyard.

The present Newport News yard, covering some 260 acres
exclusive of the new facility, has five inclined shipways,
two of which can accommodate a maximum ship size of 940
feet by 125 feet, two a ship size of T1l5 feet by 93 feet,
and one a ship size of LLT feet by 93 feet. This last
shipway can be extended to accommodate ships of 649 feet
in length. 1In addition to the shipways, Newport News

also has two large basins, 1,100 feet by 140 feet and 960
feet by 128 feet, serviced by one 310-ton gantry crane.

Within the confines of the yard there are 70 production
shops for steel processing and fabrication and the manu-
facture of machinery components. Newport News has one of
the largest foundries in the United States. A fairly
recent acquisition was a completely automated steel
handling facility, including numerical control for lifting
and cutting. Other computer applications in the yard
include AUTOKON 71 (contracted for from MarAd), PERT,
used in planning and scheduling, and automatic data
processing in material control and accounting activities.

In addition to the two basins, Newport News also has three
graving docks that can be used for new construction,
repair, or conversion. The largest of these can accommo-
date a maximum ship size of 862 feet by 118 feet. Nine
piers for outfitting and topside repair are available

with a combined berthing space of approximately 12,400
linear feet. These piers are serviced by cranes ranging
in capacity from 28 tons to 156 tons.

At mid-1975, the work force at Newport News was 22,400,
down from 24,000 at mid-1974. It is estimated that
employment in the yard could be increased to 41,000 under
mobilization conditons.

12



Seatrain Shipbuilding Corporation

In 1969, Seatrain Shipbuilding Corporation, a8 subsidary
of Seatrain Lines, Inc., leaseg the Principal facilities
of the former Brooklyn Navy Yard to build 225,000 dwt.
tankers on an assembly-line basis, Construction contracts
were signed for five of these VILCCs (MA Design T10-s-92a)
and the first, the BROOKLYN, was delivered in December
1973. The secong ship, the WILLIAMSBURGH, was completed
in December 1974,

In January 1975, the company fell victinm to soaring
construction costs under fixed-price contracts and the

worldwide depression in the shipping market for large

tankers. The contract for one of the five vessels was
ctancelled, angd construction was halted on the two
tankers under construction. All but about 175 of the

yard's 3,100 employees were furloughed. With the ship-

In the absence of new tanker contracts, the Brooklyn
shipyard has secured g $23.3 million contract to build
eight flat deck 8,300 dwt. OCeangoing barges. This move
by Seatrain marks a dramatic change from the company's
six-year history of building supertankers.

Automation, including AUTOKON 71, is widely useq by the
yard in steel Drocessing, and g bProtype of an adjustable
work platforn (Scissor staging) has been assembled.

designed to €nsure that substantially all work, except
the actual hull erection in the graving dock, is bPerformeqd
indoors in temperature—controlled, brotected areas. Raw

13




where it 1is shotblasted, coated, and precision acut with
gutomated numerically-controlled cutting machines. The
plate is then transferred to either the flat or curved
panel building for fabrication. In the flat panel building,
automatic welding machines are used to make up rectangu-
lar modules with a maximum weight of 200 tons. Bow and
stern shell modules are fabricated in the curved panel
building where bending rolls are capable of curving

o-inch plate into cylindrical shapes up to 30 feet in
length. The modules are then painted in a temperature-
controlled, sheltered building equipped with high volume
fans and filters to provide a safe, non-toxic environment
for workers. The modules are moved on 200-ton transporters
to the graving docks. Exhibit 6 is a general arrangement
plan of Seatrain's building basins and pilers.

A smaller graving dock has been reactivated and has been
used for bottom painting and repair work. This dock

can accommodate a maximum ship size of 720 feet LOA and
112 feet in beamn. The new deck barges will be assembled
in this dock two at a time and floated simultaneously.

Although the yard 1is presently specializing in new con-
struction, there is over 3,190 feet of berthing space
available that could be used for topside repair. Most

of this pier space is serviced by several T75-ton capacity
whirley cranes working separately or in tandem to 1lift
completed modules into place.

In 197hL, Segtrain's total employment was around 3,100

and is expected to level out at nearly 2,000 by the end of
1975. The maximum employment under conditions of mobili-
zation would De approximately 10,000.

Sun Shipbuilding & Dry Dock Co.

Sun Ship, located in Chester, Pa., is a complete ship-
building and manufacturing complex encompassing nearly
500 acres bordering on the Delaware River. In its 59
years of operation, the yard has delivered more than 600
vessels, mainly commercial ships. In recent years, Sun
has concentrated on roll-on/roll-off trailerships and
medium sized tankers of its own design. In addition to
its shipbuilding, conversion and repair activities, the
company also engages in the manufacture of heavy industrial
equipment including welded pressure vessels, plate work,
machinery, and oil refinery and chemical works equipment.

14



Sun's current backlog of orders for new ship construction
consists of two 130,000 cubic meter LNGs, two Sun~-design
"ecology" class 118,300 dwt. tankers, and one roll-on/
roll-off ship.

Sun is the final phase of a $42 million capital improve-
ment program which will enhance the shipyard's ability
to fabricate the larger, more sophisticated ships which
are expected to be part of the coming generation of
commercial vessels.

When completed early in 1976, the current expansion program
will provide Sun ship with a new level "shipbuilding
platform”", a two-section floating drydock capable of
lifting 70,000 tons, an 1,100-foot outfitting pier, a new
plate burning shop, and other shipbuilding support facili-
ties. On the new level shipbuilding slab, which is

served by three 250-ton cranes, two halves of a ship as
large as 1,400 reet by 195 feet can be constructed, or

two smaller vessels 700 feet in length or less can be
built simultaneously. For launching, each half of sa

large ship will be rolled individually to sections of the
new drydock and then welded together in the river. The
ship will be brought to the pier for completion.

In addition to the new shipbuilding platform, the company
has three active conventional sliding ways in good condi-
tion. Two of the ways can handle ships TLS5 feet by 129
feet and one can handle a ship 700 feet by 92 feet.
Besides the new floating drydock, which can accommodate

a vessel as large as 1,100 feet by 195 feet, Sun Ship

has available a floating drydock suitable for ships up to
1,005 feet by 135 feet. The yard now has a total of
3,900 feet of usable berthing space. Sun's 800~ton barge
crane 1s used for both construction and major repair work.
Its heaviest 1ift to date has been a completely outfitted
deckhouse welighing 785 tons.

The shipyard's total work force increased during the past

year from 3,675 to L4,450. It is estimated that the mobili-
zation base employment is approximately 35,000.
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Alabama Dry Dock and Shipbuilding Company

Alabama Dry Dock and Shipbuilding Company (ADDSCO) 1is
located approximately thirty miles from the Gulf of
Mexico on Mobile Bay. The yard is situated on Pinto
Island across the river from the city of Mobile, Alabama.
Although the shipyard constructed 102 tankers and 20

cargo vessels during World War II, 1t has since been pre-
dominantly a repair and conversion facility. During the
past year the company continued its facility improvements,
primarily to increase its capability to build offshore
drill rigs and vessels for the petroleum industry.

ADDSCO currently has two semi-submersible rigs and a large
pipe-laying barge under construction.

The shipyard has three side-launching shipways, each of
which can accommodate a maximum ship size of 523.5 feet

by 68 feet, and one inclined shipway which can handle vessels
as large as 620 feet by 90 feet. All of these ways are

too small to construct today's mammoth ships. ADDSCO

also has three floating drydocks that can accommodate
maximum ship sizes of 750 feet by 105 feet, 620 feet by

84 feet, and 380 feet by 6L feet. There is also 9,370

feet of berthing space available at seven finger piers

for topside and inboard repairs. There are nineteen
revolving gantry cranes with capacities varying from 12
tons to 65 tons available to serve the shipway and berthing
areas. A 275-ton Goliath bridge crane, which straddles the
slip between piers K and L, is used for repair work and

for outfitting drill rigs.

ADDSCO, as of mid-1975, had a total work force of about
3,200, a slight increase over the previous year. Based
on World War II experience, it is estimated that employ-
ment could be increased to 29,000 under conditions of
mobilization.

Avondale Shipyards, Inc.

Avondale Shipyards, Inc., a subsidiary of Ogden Corpora-
tion, is located on the west bank of the Mississippi
River, a few miles above New Orleans, La. During the
past ten years the yard has expanded from a modest river
facility to one of the nation's leading shipbuilders.
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Avondale has the distinction of being the only U.S. ship-
yard to build LASH vessels, 20 having been delivered to
various Owners from 1970 to 1975. In addition to the
LASHs, the yard has completed three tankers, several
cargo ships, Coast Guard cutters and large drill rigs

in the past few years, and in 1974 completed the last of
20 destroyer escorts for the Navy.

Avondale is enjoying the greatest backlog in its history.
Ships under construction or on order as of October 1, 1975
included three 125,000 cubic meter LNGs (MA Design LG9-S-
107a), six 165,000 dwt. tankers for Standard 0il Co.

of Ohio, and the jumboizing of two Farrell Lines container
ships (MA Design €8-5-85c). 1In addition, conditional
contracts have been signed for construction of three
56,000 dwt. product tankers (MA Design T5-M-119a).

The orderbook also included five new semi-submersible
drilling rigs and the conversion of two cargo ships to
drillships.

Avondale is spending an estimated $L42 million in capital
improvements primarily for the LNG construction. The
three to five position shipway, used in the destroyer
escort program, has been reconstructed to two large
positions to accommodate the LNG program. Exhibit 8

is a general arrangement plan of the new shipways and
floating drydock. Two ships, each 960 feet by 176 feet,
can be built simultaneously in this new facility. A

new floating drydock, 900 feet by 260 feet, has been
constructed to facilitate launching. Tais drydock

also enables Avondale to take on a larger share of ship
conversions, which are becoming popular throughout the
industry because of the substantial savings in both steel
and shipyard time. Additional buildings and equipment
to supplement the yard's mechanized handling and fabri-
cation systems are also part of Avondale's current
expansion program scheduled for completion by the end

of 1975.

Besides the new building positions for the LNGs, Avondale
has a side-launching construction facility that can
accommodate ships as large as 1,200 feet by 130 feet

and weighing up to 15,600 tons. Three large oceangoing
vessels can be constructed simultaneously on this shipway,
and as many as six smaller vessels can be constructed
simultaneously if they are 600 feet or less in length.
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A unique assembly method, whereby large sections of

a ship are moved horizontally from different building
positions, is employed by Avondale. A ship will be
situated and worked on in three different building
positions between keel laying and launching. For
destroyer escorts, Coast Guard cutters, and other
relatively small vessels, the yard has perfected a
system of down-hand welding of the hull which is mounted
on a rotating jig. Modern construction methods and
steel processing facilities have made Avondale one of
the nation's most productive shipyards. No U.S. ship-
builder has had more success with series production

of commercial ships. The yard offers almost 3,600 feet
of berthing space, serviced by six 30-ton to 50-ton rota-
ting gantry cranes, for outfitting and repair. A

small floating drydock, 378 feet by 68 feet, is also
available for repair of smaller ships, river boats,

and barges.

Yard employment, at 6,440, has remained substantially
unchanged since a year ago. It is estimated that employ-
ment can be increased to 18,000 under conditions of
mobilization.

Bethlehem Steel Corporation - Beaumont Yard

This shipyard, located on the Neches River in Beaumont,
Texas, was established in 1916 by Beaumont Shipbuilding
and Drydock Company, which in addition to repair and
conversion work, built Cl-A cargo ships and Navy mine-
sweepers during World War II. Bethlehem acquired the
yard in 1947, and it has pioneered in the design and
production of mobile oil drilling rigs. The Beaumont
plant is one of Bethlehem's most successful operations
and is one of the world leaders in production of offshore
drilling rigs and drill ships. The yard is also an
experienced builder of oceangoing barges and is capable
of producting large merchant ships. However, it 1is
currently engaging mainly in new construction for the
petrochemical industry, with a contract backlog, as of
October 1, 1975, of one semi-submersible drilling rig,
six jack-up rigs, and one drill ship.

The Beaumont facility is highly mechanized. In 1973,

the company ccmpleted a multi-million dollar moderniza-

tion program, including a new panel line and new materials
handling facilities. Bethlehem - Beaumont has one side-
launching way that can accommodate ships up to approximately
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8L2 feet by 96 feet. The Yard also has a smaller side-
launching way which is used for barge and module con-
struction. One floating drydock is available which can
handle vessels as large as 650 feet by 8L feet. The
Beaumont plant has 4,050 feet of berthing space served
by adequate crane capacity for outfitting and general
repalir work.

The current employment is 3,075 and could be increased
to about 5,100 for mobilization purposes.

Ingalls Shipbuildiﬁg Division/Litton Industries, Inc.

The Ingalls Shipbuilding Division, a wholly-owned sub-
sidiary of Litton Industries, Inc., is actually two
separate shipyards located on the Gulf of Mexico at
Pascagoula, Miss. Ingalls is a diversified shipbuilding
complex engaging in the construction, conversion and
overhaul of commercial ships and Navy combatants and
auxiliaries. In addition, the yard participates in

ship systems analysis and design, operationsal effective-
ness analyses, logistic system analyses, and ship design
concepts.

The older of the two yards, referred to as the East

Bank yard, has been in operation for 37 years, engaging
Primarily in new construction of commercial cargo ships
and tankers, and in January 1974 completed a series of

highly productive containerships. The yard has six
inclined shipways. Maximum ship sizes which can be
accommodated are: four ways 650 feet by 90 feet, one

way 690 feet by 85 feet, and one way 550 feet by 80
feet. The East Bank plant has one small graving dock
which has been used for construction of nuclear-powered
submarines but is currently being used for repair work.
A wharf and four pilers serviced by cranes with a 50-ton
maximum capacity, Provide a total of 3,700 feet of
berthing space for outfitting and topside repair.

The ultramodern West Bank yard, completed in 1970 at g
cost of from $130 to $150 million, was designed and
equipped for series production using modular construction
methods. The yard is geared to assembly~line construction
of large Navy and merchant ships and is scheduled to
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deliver five LHA amphibious assault ships and 16 Spruance-
class (DD963) destroyers by 1977. The West Bank yard
does not have conventional inclined shipbuilding ways.
Instead, fabricated steel and minor subassemblies are
brought from the fabrication, panel and shell shops to
the subassembly area where they are erected into major
subassemblies, which in turn, move to the module assembly
area. These areas are divided into five bays, each of
which can produce 225-foot long, 6,000-ton modules.

After modules are completed in the module assembly area,
they are moved to the integration area where they are
erected into a complete ship. The completed ship is then
moved onto a launch pontoon which is subsequently floated
and moved to a deep water area where it is sunk and the
ship launched. The West Bank yard at the present time
can launch a maximum ship size of 800 feet by 170 feet.
It is estimated that the various assembly and subassembly
areas are the equivalent of six conventional inclined
ways in terms of the number of ships that could be
delivered annually. Approximately 4,400 feet of berthing
space, serviced by cranes varying from 25 tons to 200
tons, are available for outfitting.

The total employment at the Ingalls Shipbuilding Division
at mid-1975 was 22,500 and could be increased to 25,000

for mobilization purposes.

Kelso Marine, Inc.

The Kelso Shipbuilding Division of Kelso Marine, Inc., a
Galveston, Texas subsidiary of C. Brewer & Company, Ltd.,
began operations in 1966. The yard has been primarily a
builder of barges and tugs. In 1974, Kelso completed
construction of a 35,000 dwt. oceangoing tug-barge unit

for Seabulk Tankers, Ltd. and is building a similar tug-
barge combination for delivery in 1976 to Port Everglades
Towing, Inc., Kelso is willing and able to build tankers up
to 35,000 dwt. and small Jjack-up drilling rigs.

The yard has one building way (side-launching) on which
large oceangoing ships can be built, the maximum ship
size being 700 feet by 100 feet. A present limitation is
that, except at the launch site where the water is
approximately 20 feet deep, the water depth on the way to
the channel is only about 12 feet. Yard management is
expecting to obtain a permit from Federal agencies to
dredge to an 18-foot water depth to the channel.
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In addition to its large side-launch way, Kelso has

four smaller shipways, each of which is served by the
yard's syncrolift. Kelso has no drydock, but can arrange
for large vessels to be drydocked at the nearby Todd-
Galveston facility. The yard has a 600-foot outfitting
berth under construction, and the city wharf in Galveston
is also available for Kelso's use.

In mid-1975, the Kelso shipyard had a total payroll of
600. For mobilization purposes, employment could be
increased to 900.

Levingston Shipbuilding Company

Levingston, one of the leading producers of offshore
drilling rigs, was founded in 1933. The 100~acre plant

is strategically located on the Sabine River at Orange,
Texas, approximately 30 miles inland from the Gulf of
Mixico. Gulfport Shipbuilding Corporation in Port Arthur,
Texas was purchased in 1970 by Levingston to supplement
Levingston's construction and repair facilities.

Since 1946 when the offshore oil industry began, most of

the yard's work has been related to this industry, Primarily
in the construction of of fshore drilling rigs and related
floating equipment. To date, Levingston has built 65

drill barges, 25 tenders, seven drill ships, five Jack-

ups, and six semi-submersibles. Levingston has designed

a sizeable portion of the rigs constructed in the yard.

As of October 1, 1975, Levingston's orderbook consisted

of one semi-submersible, four Jack-up rigs, and three

drill ships.

An expansion and modernization program is presently
underway at the Orange, Texas yard, with $3 million having o
been expended in fiscal year 1974 and close to a million
dollars planned for fiscal year 1975. Some of the improve-
ments incorporated in the brogram are: a new panel ship,
numerically-controlled cutting equipment, an automatic
blasting and paint shop, a new Sub-assembly construction
area, and a new gantry crane.
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Levingston has one side-launch building way with a maximum
ship size of 1,100 feet by 90 feet, on which oceangoing
ships could be bullt in the event of national emergency.
In addition, there is a small conventional shipway and
four floating drydocks, the largest of which can accommo-
date a vessel 420 feet Dby 120 feet. Total usable berthing
space is about 2,400 feet.

The current work force at the yard 1is 2,080 and could be
increased to approximately 3,700 for mobilization purposes.

Marathon LeTourneau Company - Gulf Marine Division

Marathon Manufacturing Company, the world leader in
production of offshore drilling rigs, launched 1its

new Gulf Coast yard, the Gulf Marine Division, in 1971

with a commitment of $25 million. This shipyard is located
on a 133-acre tract with a 2,500 foot frontage on the

ship channel at the Port of Brownsville, Texas. In
addition to the construction of offshore drilling rigs, the
yard has the capability of fabricating and launching

drill ships, LNG tankers, work boats, tugs, supply vessels,
chemical carriers, and other seagoing ships. Marathon's
Viecksburg, Miss. plant and another in Longview, Texas

serve as support facilities for the Brownsville yard.

As of September 1, 1975, the Gulf Marine Division and
the Vicksburg facility were building or had on order two
semi-submersibles and seven Jjack-up rigs.

The Brownsville yard has one shipbuilding way with a
maximum ship size of 1,100 feet by 150 feet on which
oceangoing ships could be constructed in the event of
national emergency. Modular construction techniques

are combined with conventional shipbuilding methods.
Large module sections are fabricated on a forming and
subassembly slab about 400 feet by 200 feet, which is
actually an extension of the yard's building way. A
250-ton gantry crane travels on rails which run the full
length of the slab and building way. The crane 1ifts the
subassembly sections from the slab to the launchway, and
the sections are joined to form the completed vessel
which is then side-launched. For outfitting purposes,
there is one 500-wharf.

The total work force at the Brownsville plant is 1,600,
which could be expanded to approximately 3,000 during a
mobilization situation.
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Bethlehem Steel Corporation - San Francisco Yard

Bethlehem's San Francisco shipyard, which traces its
beginning back to 1849, is the oldest yYard in the United
States from a standpoint of continuous service. One of
the largest repair yards in the country, it offers a
complete range of repair and reconditioning services and
can handle conversion and Jjumboizing work, as well as

a wide variety of industrial work. It is also capable
of constructing large oceangoing ships.

During World War II, the yard, with the help of facili-
ties leased from the Navy, built 72 ships including 52
Navy combat vessels. In addition, approximately 2,500
Navy and commercial vessels were repaired or converted
at the yard during that period.

Since World War II, the most noteworthy new construction
at the San Francisco yard included: five Mariner class
cargo ships; four Title XI oil tankers (33,000 dwt.); one
wine tanker; four Navy destroyer escorts; and four Title
V cargo ships (MA Designs CL-S-1q and Ch-S-1t).

In addition to ship repair and industrial work, the

yard is currently engaged in barge construction. The
Bethlehem management states that upon completion of these
barge contracts in 1976, the Bay Area facility would be
interested in production of drill ships or offshore drill
rigs.

Bethlehem - San Francisco has one building way. It is

a conventional end-launch type and can accommodate ships
up to 550 feet by 90 feet. The yard's mammoth floating
drydock (maximum vessel size 950 feet by 148 feet) can
handle ships up to 230,000 dwt. This drydock, designed
by Bethlehem and built at the San Francisco yard, is
capable of serving the large tankers that will transport
crude oil from Alaska to West Coast ports. This Bay
Area facility also has a second floating drydock (maximum
vessel size T00 feet by 97 feet) and about 2,170 feet

of usable berthing space.

The current work force is 800, a slight increase over

the 1974 employment. It is estimated that the mobiliza-
tion base employment would be approximately 3,300.
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FMC Corporation - Marine and Rail Equipment Division

FMC Corporation's Marine and Rail Equipment Division,
originally called Gunderson Brothers Engineering Corpora-
tion, is located on the Willamette River in Portland, Ore.
This 76 - acre facility, which is also a major manu-
facturer of rail cars, 1s an experienced builder of
barges, ferry boats and samll marine craft.

In 1972, the company entered the market for seagoing
ships. It presently has under construction six 35,000
dwt. gas turbine powered electric drive tankers, the
last of which is scheduled for delivery early in 1978.
These ships will be chartered, for use in the domestic
trade, to the Chevron Shipping Company, a wholly-owned
subsidiary of Standard 0il Company of California.

To expand its shipbuilding capability to include construc-
tion of oceangoing ships, FMC has expended %5.7 million
since 1970. Included in this expansion program was the
acquisition of 23 acres of land adjacent to its existing
facility, purchase of a 200-ton whirley crane, new types
0of welding equipment, a thousand-ton press, and a
computer-operated burning machine for cutting steel
plates. ©FMC can fabricate steel modules weighing up to
the 200-ton limit of the crane and transport them to the
shipway for erection. Modular living quarters complete
with interior decor, carpeting and drapes, are erected
to reduce outfitting time and cost. Drydocking and most

outfitting is done in the nearby Port of Portland facility.

The yard has one side-launching shipway that can accommo-
date a maximum ship size of TO00 feet by 100 feet. This
building position is serviced by one 200-ton and one
50-ton capacity crane.

The total employment at the FMC plant is about 2,000, of
which 1,200 are involved in marine work. It is estimated
that the total work force could be increased to 3,000

for mobilization purposes.
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Lockheed Shipbuilding and Construction Company

The Lockheed Shipbuilding and Construction Company, a
subsidiary of Lockheed Aircraft Corporation, is located
on the southern perimeter of Puget Sound's Elliott Bay

at Seattle, Washington. In the past, the 86-year-old
yard has concentrated on Navy ships, having constructed
a series of destroyers, amphibious transport docks,
ammunition ships, and the USNS SEALIFT, a roll-on/roll-off
cargo ship operated by the Military Sealift Command.
Lockheed has constructed several ferry boats and in

1973 delivered the 640-foot bulk carrier, SUGAR ISLANDER.
Ship repair is also an important part of the company 's
business.

Lockheed currently has under construction two U.S.

Coast Guard ice breakers, and in 1974 the yard received
a $252.9 million Navy contract for construction of two
6L43~-foot submarine tenders for delivery in 1978 and 1979.

The yard has three inclined shipways that can accommodate
maximum ship sizes of 650 feet by 95 feet, 650 feet by

90 feet, and 700 feet by 100 feet. These ways are serviced
by 10 whirley cranes varying in capacity from 28 tons to

50 tons. Three floating drydocks are available that can
accommodate maximum ship sizes of 600 feet by 92 feet,

530 feet by 80 feet, and 40O feet by 50 feet, respectively.
Also available is 6,500 feet of wharf and pier space that
is used for both repair and outfitting. Thirteen whirley
cranes ranging in capacity from 17 tons to 50 tons service
the wharf and pier aresa.

The work force, at 1,740, has remained substantially
unchanged during the past three years. During conditions
of mobilization, the employment level can be expanded to
approximately 6,600.

National Steel and Shipbuilding Company

National Steel and Shipbuilding Company (NASSCO),
Jointly owned by the Morrison-Knudsen Company, Inc. and
Kaiser Industries Corporation, is located on a 122.5-acre
site in San Diego, California. NASSCO, the largest
shipbuilding complex on the West Coast, has engaged in
both Navy and commercial work, having in the 1970s
completed 17 Navy tank landing ships (LSTs), five large
cargoliners, two oil/bulk/ore carriers (0OBOs), and three
89,700 dwt. tankers.
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The following WNASSCO-designed ships were under construc-
tion or on order at the yard on October 1, 1975: ten
San Clemente class (89,700 dwt.) tankers, three Coronado
class (38,300 d4wt.) tankers. two Catalina Class (150,000
dwt.) tankers, and two San Diego class (190,000 dwt.)
tankers. In addition to this backlog of commercial work
that will keep the yard busy through March 1980, NASSCO
is constructing a large replenishment oiler (AOR) for
the U.S. Navy.

During fiscal year 1975, NASSCO expended $13 million on
its current expansion and modernization program. Capital
expenditures of $8.6 million are planned for fiscal year
1976. In the new building dock, scheduled for completion
in November 1975, NASSCO can produce ships up to 1,000
feet by 170 feet, compared to a previous maximum size of
900 feet by 106 feet. Exhibit 9 is a general arrangement
plan of the existing and new shipbuilding positions.

A new outfitting pier and additional mechanized steel
handling and fabricating facilities are also included
in the current program.

In addition to the new building dock nearing completion,
the yard has three inclined shipways, two of which can
accommodate a maximum ship size of 900 feet by 106 feet,
and one a ship size of 70O feet by 90 feet. These ways
and the new building dock are serviced by eleven gantry
cranes ranging in capacity from 45 tons to 175 tons. A
small floating drydock and small marine railway are .
available; also a large graving dock that can accommodate
a maximum ship size of 687.5 feet LOA by 90 feet is leased
on a use basis from the Unified Port District of San
Diego. Ten berths with a total berthing space of approxi-
mately 6,175 feet are available for outfitting and topside
repair. These berths are serviced by mobile cranes
varying in capacity from five tons to 175 tons.

The work force at the yard increased from 4,700 to 5,230

during 1975, and it is estimated that the yard can support
10,000 employees on a mobilization base.
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Todd Shipyards Corporation - San Pedro

Todd's Los Angeles Division is located at San Pedro,
California. The yard was formerly the ILos Angeles Ship-

in 1946. During the past decade the yard has constructed
a series of destroyers for the U.S. Navy ang has converted
several commercial freighters ang containerships., Begin-
ning in 1972, Todd's San Pedro yarg moved into the tanker
market and in August 1975 completed a series of four
"handy-size" 25,000 dwt. tankers. Currently under con-
struction at Todd-San Pedro are four 35,000 dwt. tankers
(MA Design T6-M-98a), the last of which is scheduled for
delivery in September 1976. In August 1975, Todd signed

a $38 million contract to build g 23,000 dwt. anhydrous

ammonia carrier st San Pedro. The yard will build a new
forebody, reconstruct the stern section of an existing
ship and join the two sections. Construction contracts

for eight 89,700 dwt. San Clementeclass tankers, to be
built at San Pedro, were cancelled in early 1975.

Todd, as a result of the cancellations, has scaled down
its current San Pedro facilities exXpansion program from
$20 million to about $15 million. The rebuilding angd
enlarging of its two shipbuilding ways has been halted;
but the company is completing the other aspects of the
brogram, including a semi-automateq bpanel line, improve-
ment of heavy 1ift Capabilities, outfitting angd related
pProduction improvements.

shipways, each capable of launching a ship as large as
800 feet by 84 feet. The panel line, platens and shipways
are presently serviced by one 175~-ton, two 50-ton and
one 25-ton gantry crane. There are two floating drydocks,

Total employment at the yard was 2,460 at mid-1975, down
from 3,440 a year earlier, It is estimated that the work
force could be increased to »000 under mobilization
conditions.
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Todd Shipyards Corporation = Seattle

Todd's Seattle Division is located at the northwest

corner of Harbor Island in Elliott Bay. The yard enjoys

an outstanding reputation for building vessels for the

U.S. Navy. It also does extensive barge building and

ship repair work and a large volume of industrial work

for the aircraft, aerospace, and hydroelectric industries.
During World War II, the Seattle plant built L6 Navy
destroyers and three tenders, in addition to ship repair
and conversion work. In 1952, the yard embarked on new
vessel construction and industrial production, completing

a formidable array of tugs, barges, ferries, dredges, pile
drivers, floating cranes, etc. 1In 196L, the yard completed
a series of four guided-missile destroyers for the Navy.

In the late 1960s and early 1970s, the Seattle Division

was lead yard for building 26 destroyer escorts, seven

of which were built in Seattle. Currently the yard is
building a 22,500 dwt. self-unloading barge, three 250-foot
flat deck cargo barges, and a tug supply vessel.

The largest building way at Todd - Seattle can handle

a ship up to 550 feet by 96 feet. There is also a double
shipway 450 feet by 131 feet. This can build two ships
with beams of 50 feet or less simultaneously, or one ship
of 60-foot beam or more. A small side-launch building way,
maximum vessel size 220 feet by 50 feet, was added last
year. The shipyard has three floating drydocks capable
of accommodating vessels 650 feet by 85 feet, 550 feet by
92 feet, and 420 feet by 63 feet. Two wharves and four
piers, served by eight whirley cranes with a 50~ton
maximum capacity, provide a total of more than 5,000

feet of berthing space for outfitting and repair.

Total employment at the Seattle plant is about 1,200, down
from 1,765 a year ago. It is estimated that the yard

could support 7,200 employees on a mobilization basis.

American Ship Building Company - Lorain, Ohio

Since it was formed in 1899 in Lorain, Ohio, the American
Ship Building Company has been the leader in the design
and construction of ships for the Great Lakes. Under its
present organization, the company's AMSHIP Division
consists of three yards, in Lorain and Toledo, Ohio and
Chicago, I11l. The TAMPA Division consists of only Tampa
Ship Repair and Dry Dock Company, and the NABRICO Division
consists of only Nashville Bridge Company. These are

the only divisions involved in shipbuilding.
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During the World War II period, the company built an
impressive variety of vessels for the Navy, Army, Mari-
time Commission, and private interests. Since World War
II, American Ship has continued its leadership in the
shipbuilding industry on the Great Lakes, specializing

in the construction of ore carriers, plus ship repair and
conversion, steel fabrication, and industrial work.

In 1971, the company completed an extensive modernizag-
tion and improvement program at its Lorain, Ohio shipyard,
including new computer control pPrograms and management
information systems.

In the Lorain facility, one side-launching way is availa-
ble for construction of vessels up to 700 feet by 75
feet. The large graving dock (maximum ship size 1,000
feet by 105 feet) is used for new construction. The
Lorain yard has three 1,000-foot Great Lakes ore carriers
under construction, one for National Steel Corp. and

two for Pickands Mather and Company. The yard's other
graving dock, which can hnndle ships up to T30 feet

by 75 feet, is being used for drydock work. A total of
about 1,800 feet of berthing space is available.

Current employment at Lorain is 820, but the work force
could be expanded to approximately 3,600 during a mobili-
zation situation.

The AMSHIP Division's Toledo, Ohio yard utilizes the
headquarters engineering staff located at Lorain, Ohio,
for all work requiring a technical staff.

Like the Lorain yard, the Toledo facility has two graving
docks. One is capable of accommodating a vessel 666

feet by 75 feet, the other a vessel 540 feet by 64 feet.
There are about 1,600 feet of berthing space available.
The total work force is around 200 and could be increased
to approximately 2,000 for mobilization purposes.

Bay Shipbuilding Corporation

Bay Shipbuilding Corporation, located in Sturgeon Bay,
Wisconsin, is a subsidiary of the Manitowoc Company, Inc.
As a result of purchasing Bay Shipbuilding and Dry Dock
Company in 1968 and the adjoining Christy Corporation
Property in 1970, Bay Shipbuilding now has 31 acres of
waterfront property. The new combined facilities at
Sturgeon Bay have channel access from both Lake Michigan
and Green Bay and provide ample dock space for Gresat
Lakes vessel repair and new construction.
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Seven self-unloading ore carriers are under construction
or on order at the yard, including four 1,000-footers.
These contracts will provide the yard with work until

1980.

Bay Shipbuilding has embarked on a $15 million facili-
ties expansion program which is enabling the company to
build 1,000-foot Great Lakes bulk carriers. Under con-
struction is a new graving dock which can accommodate a
vessel as large as 1,100 feet by 130 feet, the largest
such dock on the Lakes. It will be served by a 100-ton
gantry crane and several crawler-type 1ift cranes. The
graving dock 1s scheduled for completion in December 1976,
but the yard can begin fabrication of a 1,000-foot ship
while the new basin is being finished. Also included

in the modernization program is a $2 million plate fabri-
cation and burning shop, which was completed in 1975.

Bay has three side-launching ways that can accommodate
maximum ship sizes of 750 feet by 105 feet, 600 feet by
80 feet, and L00 feet by 70 feet. One floating drydock
is available which can handle ships up to 640 feet Dby
70 feet. There are 7,090 feet of berthing space in

the yard.

The total employment is around 1,100 and could be increased
to about 2,500 under mobilization conditions.

Defoe Shipbuilding Company

The Defoe Shipyard, established 1905, is located on the
Saginaw River in Bay City, Michigan. This yard is
experienced in the construction of ships, boats, barges,

and many types of water craft. During World War 1T,

Defoe constructed commercial ships for service on the Lakes,
as well as vessels for the U.S8. Coast Guard. In the

1950s and 1960s, Defoe built several bulk carriers,

several destroyer escorts and guided missile destroyers

for the Navy, and two oceanographic research vessels.

The yard's current backlog of orders consists of a major
bulk carrier conversion and the construction of one barge;
however, the Defoe management is negotiating contracts

for major ship conversion work.
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The Defoe plant has two large side-launching ways for
ship construction, one of which can accommodate a ship
900 feet by 92 feet, and the other a ship 600 feet by
60 feet. Berthing space for repair and outfitting
totals 2,756 feet. There are no drydocking facilities.
When necessary, Defoe has used AMSHIP's drydocks at
Lorain and Toledc, Ohio.

The current work force at Defoe is around 300. It is
estimated that the plant could absorb 4,000 employees
under mobilization conditions.

Fraser Shipyards, Inc.

The Fraser shipyard, located on Howards Bay in Superior,
Wis., was founded in 1890 as the American Steel Barge
Company. Since then the plant has had a succession of
owners. Although now principally a ship conversion

and repair facility, the yard has had a history of

ship construction including oceangoing cargo vessels.

The Fraser yard 1s currently Jumboizing three Great Lakes
ore carriers; and in view of the shipbuilding boom on the
lakes, the management is giving some thought to re-enter-
ing the ship construction business. This plant has the
basic organization and general experience to build major
ships.

The yard has two graving docks suitable for ship con-
struction, repair or conversion work. One basin can
accommodate a vessel 825 feet by 82 feet, and the other
a vessel 620 feet by 62 feet. A small graving-type
drydock, 131 feet by 80 feet, was added in 1973 to build
new mid-body sections for the bulk ore freighters under
contract for lengthening at the Fraser plant. There are
L,450 feet of berthing space, in addition to pier space
available on the site of the dismantled building slips
which are no longer used for ship construction.

Fraser's work force was L4LOO in the summer of 1975.

Employment could be increased to approximately 5,000
for mobilization.
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Manpower

As indicated in Exhibit 14, there were approximately
223,300 employees engaged in the shipbuilding and ship
repair industry, including Navy shipyards, as of April
1975. This is an increase over 1974 of about 13,300
workers. Employment in the 25 major U.S. commercial
shipyards rose to 92,100, or about 58 percent of the work
force in all commercial yards, which totaled 159,900.

Manpower requirements for skilled shipbuilding occupa-

tions are expected to increase about seven percent per

year from June 1975 through June 1977.1/ A majcr impediment
to planned expansion, particularly for shipyards in the
Atlantic and Gulf Coast regions, will be the limited
availability of skilled personnel in several local labor

markets. Shortages will probably develop or be intensi-
fied in most labor markets with concentrated ship con-
struction activity. The most severe shortages are

expected to be for the shipfitter, welder, machinist, and
pipefitter trades.

During the 1974 Congressional hearings before the Sea-
power Subcommittee of the House Armed Services Committee,
it was revealed that there 1s a serious national problem
in assuring an adequate supply of skilled craftsmen for
U.S. shipyards to support our national needs. ©Since
present programs to develop, provide, and retain skilled
manpower in the required numbers do not appear adequate,

a government-sponsored program involving the Navy, the
Maritime Administration, and the Department of Labor

was initiated to develop a plan of action for addressing
the problem. In the meantime, steps are being taken to
establish a pilot training program in the Gulf area under
the management of MarAd's Central Region Director.

Funding is being regquested from the Job Opportunities
Program, Title X of the Public Works and Economic Develop-
ment Act of 1965. }

The past year demonstrated some of the skills retention |
problems endemic in shipbuilding. The reduction in

tanker demand caused cancellation of construction contracts
resulting in the furloughing of skilled shipbuilders.

1/ According to a summation of shipyards' manpower
demands derived from the Shipyard Production and Mobili-
zation Model (SPAMM), which was created by the Division ;
of Production to analyze the production capabilities of

the U.S. shipbuilding Industry.
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The seven percent manpower increase is predicated on s
continuing shipbuilding program by the Navy and the
Maritime Administration; however, many major shipyards

respond quickly and effectively to a commercial or mobili-
zation requirement.

Material Shortages

In contrast to the serious material shortages of 197k,
producers of basic materialg by mid-1975, continued to
report decreases in lead times, Lead times for raw
materials have continued to decrease due to diminished
aggregate consumer demand whereas decreased lead times
for specialty castings and forgings are the result of

greater availability of raw material. Lead times for
ship components have generally tended to increase slightly
Or remain unchanged. Earlier ordering of ship components

is necessary to ensure timely deliveries.

MarAd is continuing to request DO-A3 priority ratings for
both Title Vv Construction-Differential Subsidy (cCDS)
ships and Title XI - Ship Financing Guarantee vessels.
The priority rating system, under the Defense Priority
System and the Defense Materials System, continues to

be an integral part of our nationsal defense-related ship
construction program, given the unpredictable nature of
material and component procurement in the shipbuilding
industry.

Shipyard Pollution Abatement Requirements

Adherence, to the extent bracticable, to Federal and
State pollution abatement regulations has made the U.S,.
shipbuilding industry one of the cleanest when compared
with other heavy industries. Furthermore, the industry
is continually striving to better its anti-pollution
record. Shipyards have made capital investments in
upgrading the anti-pollution aspects of existing facili-
ties, and capital expenditures for new facilities have
incorporeted features designed to meet future as well

85 present anti-pollution requirements. To augment this
posture, the Society of Naval Architects and Marine
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Engineers (SNAME) has established the shipyard Environ-
mental Effects Panel (SP-3), which consists largely of
facilities managers and engineers who meet regularly

to exchange information.

The final shipbuilding product, a ship, is both clean

and non-hazardous provided it is operated properly. To
this end, the MarAd pollution abatement program is directed
toward achieving our national goals of eliminating inten-
tional pollution by ships by 1975 and minimizing accidental
pollution by the end of the decade. MarAd has supported
this effort by increasing its participation in the United
Nations Intergovernmental Maritime Consultative Organi-
zation (IMCO) activities and by developing backup economic
and technical studies advancing the cause of the U.S.
Anti-0il Spill Folicy.

During the actual construction process, shipyards retain
a low profile as pollution generators. A shipyard's
principal source of energy is electrical, and except in
isolated instances, the electric power is purchased and
not generated onsite. However, practically all shipyards
have power plants for process and heating steam and in
some cases, supplemental electrical generation. Many
shipyards have incinerators, and in some instances these
incinerators generate steam to afford energy conservation.
Formerly shipyards were noise pollutors, but modern
shipbuilding has reduced noise by almost completely
replacing riveting by welding. However, the chipping
hammer remains a localized source of noise which requires
the workers to wear ear plugs in the immediate area.

Combustion gases released to the atmosphere are limited
to exhausts of motorized equipment and the aforementioned
power plants and incinerators. Airborne fumes and vapors
have in the past caused problems, but these have been
significantly reduced by airless spraying, precoating in
shops using filter systems, and judiciously choosing
compatible weather conditions. Dust resulting from
abrasive blasting remains a problem especially in ship
repair facilities, but tremendous strides are being taken
to reduce this form of airborne pollution, especially

by use of closed-cycle blasting equipment.
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Spillage of 0il or other non-toxic substances which may
find their way into adjacent waterways does not occur
frequently, as the spillage is localized immediately,
cleaned up, and disposed of safely. Sources of thermal
water pollution, as well as human wastes generated by
the relatively labor-intensive shipbuilding industry,
are diverted into municipal or loecal Sewage treatment

Ship Repair Facilities

The ship repair industry is a composite of many organi-
zations of varying capabilities. The smaller of these
organizations, usually referred to as "topside" yards,
do not have drydocks, eémploy a limited number of beople
(sometimes less than 100), and specialize in work that
can be accomplished without extensive shop facilities.
The larger organizations have drydocks and employment
usually numbering in the thousands and combine repair
and conversion with new shipbuilding capabilities.
Presently, the Maritime Administration holds master repair
contracts with 76 ship repair facilities. Thirty-nine
are located on the East Coast, 18 along the Gulf Coast,
18 on the West Coast, and one on the Great Lakes.

The ship repair business was on a general decline for
several years until 1973, Unlike the shipbuilding situa-
tion, merchant ship repairing in 1974 remained stable.

In some instances, profits on commercial ship repair work
offset ship construction losses. During 1974, there was
a significant increase in foreign work in U.S. ship
repair yards. This increase in repair work on foreign-
flag vessels appears to be due Primarily to the devaluation
of the dollar coupled with significant foreign inflation
which has increased foreign costs. Another contribu-
ting factor may be the general increase in world fleets
which appears to have occurred without a comparable
increase in ship repair capacity.
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Ship repair yards over the last few years have actively
been seeking business from other industries that use
steel fabrication and pipe work, such as petrochemicals,

with varying success. The advent of larger ships has
affected the ability of some yards with smaller drydocks
to maintain their old clients. In general, the ship

repair yard often commands excellent prices for urgently
needed repairs and can control its overhead closely.
Ship repairing is considered within the industry as more
profitable than ship construction, with the exception

of certain areas such as the New York Harbor complex.

At present the future of the ship repair industry, like
that of the shipbuilding industry, is undergoing reapprai-
sal, partictularly with respect to investment in repair
docks capable of accommodating very large tankers.

Major Drydocking Facilities

Major drydocking facilities are defined as those yards
engaging primarily in repair or reconstruction and having
at least one drydock that can accommodate ships 300 feet
in length or over. These yards do not usually engage

in new construction of large oceangoing vessels, although
the capability does exist if the situation demanded

it.

Appendix B tabulates information updated through 1975

on 41 of these yards on a coastal basis. Additional
data is available for official use in the Office of Ship
Construction.

Major Topside Repair Facilities

Major topside repair facilities are those that have the
capability to provide repair service to oceangoing ships
when the work can be accomplished without taking the
ships out of the water. The "topside" yards continue

to get their share of large ship business. These facili-
ties usually lease pier space on a Job basis and do not
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have any type of drydocking installations. Services
rendered by these firms vary from a simple repair Job

to a major topside overhaul. In many instances a shop
will send its personnel and equipment to provide voyage
repairs while the ship is working cargo at a commercial
marine terminal. Several yards which normally build and
repair only smaller vessels and barges are also capable
of performing topside repair work on oceangoing ships.

Appendix C is a list of 94 major topside repair facili-
ties, U1 of which are located on the East Coast. No
attempt has been made to tabulate their machinery and
equipment due to the variance of the type of work

an individual firm will engage in. Detailed data for

most of the facilities has been obtained during the annual

survey and is available for official use.
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SHIP CONSTRUCTION CAPABILITY BY SHIP TYPE

SUMMARY
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TABLE 11

MAJOR U.S. PRIVATE SHIPYARDS

NUMBER OF SHIPBUILDING WAYS BY LENGTH

(MAXIMUM SHIP SIZE)
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APPENDIX A

STANDARD FORM 17

FACILITIES AVAILABLE FOR THE CONSTRUCTION

OR REPATR OF SHIPS

67




9 Jo  Jeays 101-£1
oN U sax Ulon U saa O iavm oniguna
) NO 318V1iVAVY
.anu«wmmMqulmuzmm\:Zm st NOILDILOHd IMId SI| CH W—T W 9oua134:Q) 3IDNVY TVaIL MTRHN LY NNd 40 Hid3a NNY ONIHONNYY 40 HLONIT
....................... wdom | adeq uiseg [
........................ weag [T PIM epis OO
........................ VO WBuan [ ygg8ue) pu3 O
T o e e e et WBlap [ ydaq uiseg [1
,,,,,,,,,,,,,,,,,,,,, wieag [T P spis [
........................ V'O YIBURT [ 38U pu3 [J
[ T e e e Whiapg [T wdeq | wseg [
...................... wieag [T YIPIM epis 1
....................... V'O YBua | gjdue L TE I
e R I S D S WBam [T wideq | uiseg (]
....................... weeg apis O
........................ ‘v'0 yiBuai pu3 0]
. ygiom uiseg (]
weag | apis [
B 'v'0 YiBus pu3 [
B FTETETY uiseg [
....................... weag apis (3
..... V'O Widuan pu3 (]
W3om uiseg []
weag apis [J
B VO WBuaT [ pu3 [J
Wdem I uiseg []
weag apiIs O
i D e T O N S 'v'0 yiduan pu3 O
..................... wdiap [ gydaq uiseg (]
........................ weag | qIpim epis U
....................... VO YBua [ y)8uen) puz O
et Wam [ [BLET] uiseg (]
..................... o weag [ g spis [J
........................ v'g yBuay | i8ue puz O
(su0} "PIs) (sauwi> a8prq i Ho pua Aem
i Ausedes yiq 404 JuBIed 20U $01d) oN navm 0 Ineu W 9r0 gms o orzz Wl SNOISNIWIG SNmINnVA Mnm_>
AVM ONIAN3S SINVND ¥3lVM 40 Hld3a
[ — CMTW) SAVM DNIGTING .
("5°'q ‘'vojBujysep ‘uonensiuwpy
dWilIBW 10 3DIQ Bsusieg o Juswped
-8qQ djendosdde o) Adoo jeuiSiso piemioy)
SNOILONYLSNI SSIUAAY ANV QHVAdIHS (ssaippe ejuawyiedap 3331dwog) 0L
(D0Q-Q0Q) UOISIIAUC) pue
seday diys 10j 10jeUIPIOOD
i1va SdiHS 40 divd3d 40 NOILINYISNOD JHLI 404 I19VIIVAY S3LLNIOVY

NOILVHISINIWGY IWILLINYN 2
(SAIHSNA) AAVYN JH1 20 LNINLHVdIA
S961 42QOQ

L1 N¥O1 QHVANVLS

68



9 40 Z Jeayg
...ON 10 s3p-gg - tames Kieyueg dNV-0Q~A-3 - “aemod 51130013 TSd—Wi0-V - TSd—Wd'O—M'S 1aem jeg
I'S'd~"W'd'9—d3 “uondsjoud ey dNV-OV-A-3 — “iemod d1300e(3 1'S'd-4H/d-S TSd-Wdo-m4 “Jsem ysaagy
(89014105 Jo suOHRIAGIGQY) :ONIDIT
$¥201q (a9) SH20IT  |(4W) 31peid| (W) 8jpesd uo l(g4) suoojuod uo (M)A
. . p 1004 JAAQ ¥ \ ¢ e = YW)—Aempiey suiien i
N uoyzz uoy | 1o s3h0 ws isng 1993 1y | idoy Jy | isyooiq e v | (@D) Suidos 3y Itesan0 ﬁmwmo%‘nwwuwd @9)—Buiness (q4)—Bufeors] ‘oN
32IS dIHS WNNIXYW »*J04
| 14VYHQ/H1d3q HLGIM ¥V310 HI9NI1 3dAL—40 QLSNOD IVIHILVIA
(shem Buipjing Jepun sysop Buiping 1517) (serem HDIM umew) S$M200A¥a
........................ yoeay I T )
........................ unN IR I T 1Y)
....................... oes, T Y o
........................ Yoeay L n A
ek I A I N AN K R S Y
—A
........................ yoesy 11
........................ ua [T oy
[ oo wesy) - 4t 0 asn
........................ ¥ g
........................ yoeay
[rr e un
........................ yoeay ST o |
........................ u P oy
CMTHW {(puesBa; sapun
(suo} psepuwss) oA0qR JYBiBy ¥0O “of pajRIou einsesws 14284 b pieoqinQ pieoquy
Adedes yn q .na».pc WOOH) N jo etun pue semaes uﬂ &m_ z»<:o w%o ?Bunn»m..ﬂmm_uaui TdAL ‘ON
#0_suonerasiqqe osn) HI¥d3d 3Isn | 1HDIIH
‘043 ‘SH1Y3E DNIAN3S SINVYD ITEYIIVAY 3DIANIS H1d3Q ¥3ivm
CMIW) SNIHAT0G ONIIOON “SAYIHINNG ‘SIAUYHM ‘SU3id) SHIY3E SdIHS




9 40 € vys

yoeas jno e . . suol 'py
xo%%% __MZWMﬂ pasinues eauy «.u.w._‘_a.ﬂ _&NMM_ uw_wu.rnuw ..LMMW“. Am:ﬁa%ﬁy adA} padiasas doys/eary xuw._w.uow._c ueds xepw | .nuw s
37190 HO TIVY ‘AHVNOILVLS 3dAL IDqINE |
(4840 1O sUO} G) SANVHD AMVA HO dOHS

X X X X X X X X X X X X X X 198314

o Aipunoy

‘213 ‘lejdw 1aays T R - Buiziuealeyy

‘poomA|d  ‘poom ‘sqserd  padsojulss  ‘wnu o
winje ‘|33)s  se s|euajew 9NeMNpuj— ILON

adig

X X X XXX X X X X X X X X X X X X X X X o1U01323(3

X X X X X X X X X X X X X X X X X X X XX {edu30313

XX XX XXX X X X X X X X X X X X X XX sulyoew

Suipjow

10 Ajquasse Jeog

X X XX XXX X X X X X X X X Bunjiompoom

X X XX X X X X X X X X X X X 1ajuadie)

i Alquasseqng

jeyaw 399ys

X X X X X X X X 9lBid

Buneouqey

(230U 238) yBiay WIPIM ONIQTING ¥0
. SHNOH 8 ¥3d A3IDNA0YUd SLINN ! ! (330U 29S) ONIQ1INE YO dOHS |
wsihue 41 Yol plow spn(aul 40 321S ANV ¥3BWAN HO Q3SSIO0Hd STVINILYN 40 SNOISNIWIQ dOHS 30 JWVYN
! 'p pue ssweu 3si7) IVINILYW 40 LHOIAM 7
SdOHS ¥3IH10 TV 11X3 1s3Duv1

SONIQTIING ONV SJOHS TVJIONINd

70



9 40 ¢ J9ays
378YUVAVY di 'INVId ﬁ
HO QYA 40 NVId LOTd V HSINYNS ISYITd—LNOAYT QHYA
S — T DT ]
i NOLLVDI4ISSYTO OZ_ZON Al¥3dOHd A8 QISOdWI SNOILVLINIT
e 3ASN 3A1LLONAOHD ONILIWIT SIONVYNIGHO VD01 ONI1SIXI
(padojaa (asn w
“#pun Buipniouy) TYIOL | Bupnpug) d34013A3aQ asn Nt
G3TIOUINOD ATIVDI IDVINIVY
('3 'bS) A1AWISSY ANV DNIGIIM (Y4 'bS) IDVHOLS T3ALS My

(po40}s |RL1020W 3dA) snid ‘ease yoea 104 SUOISUILLIP 15¢T) (9Be103S

{1°09_33507) STVINILVIN ONV SININOJWOD HOJ (Y ‘bg) 30vds InvyoLs

S93108dED DY) 91RIIPUI 1M SB SWBY I

10 ‘ssaid "pAY uoy OOy ‘sieays ajejd m

(23@ 2°q 02 x

71

«9E dYye| duIBus ‘@veuIny ajeld

T ‘sjjos Buipuaq 31eid ,0¢ “8'2 ‘9215 8391d yiom wnunxew uy sdoys juepodus e jo
18] 843 4O yons Ayauq isi7) ININDINOT ANV ST001 INIHOVIN 40 SW3Ll HOrviN




9 0 G I98yS

QILOVHINODENS ATIVINHON YHOM 30 S3dAL 40 NOILJI¥OS3A

(s¥90] A413usp}) Y31¥MIAIL O1 SNOISN3IW!IQ MI0T ONILINN

(S3)n)0na3s Ajquap() ¥I1VM
“30LL OL S3ONVHVITO 3DAINE TVOLLYIA OGNV TVINOZINOH WNWINIW YILVYMIAIL 0L TINNVHO WNWININ

CM W LV TIV ZLVDIONI) SNOLLDINLSTY TYNOILVDIAVN

(seoueu)pso &30 Aq pasodw! suoiejiwi} paddxa 03 JON) SLINAOHd AIHSINIG
30 NOLLYVLHOJSNYHL ONVIHIAO HOJ ‘AVOT 40 SNOISNIWIA WNNIXYIN NV 318VIIVAY JONVAIANOD LSIONVT

AJIINIAI—IHOLHIY LSTUVIN Ol JONVISIC NOILOINNOD aVOouIvH 1S3YVIN OL mUZ(.—.w_Q\

("uoiieifiye INISUOD ‘JIBSH Ut
0L SVOP S[ENPIAIPUL AQ ¥I0}S JO dIYSIFUMO UOWILOY)  ‘Wisy BuiLOdas By} ‘yIm J0IJUOD UCLIWOD JBPUN $1 10 ‘AQ Pejos}
-uod SI JO ‘S0.JU0D uo_..!v!:._la:. Ju0w 10 BUO YBnosyl A|30841pul 10 ‘AIDRIP JEY) UIIDUOD B S) RIfe Uy—JION)

621 WHOJ "aLS 40 ‘8 WLl NI Q31SIT AINO SNYIONOD Q31VIT44V TIV 40 INIWAOTdWI TVIOL ILVNIXOHddY

(SUOIedWOoD pajetuIss pue Deayus els pue sidefosd Adeds) SNOILOINAS
-3Y TVNOLLVOIAVN ¥LTY THM HOIHM NOILLONYLSNOD ¥IANN S1D3roud

NOILONYLSNOD
YIVd3Y 1v0o8 YO JIHS NI 1vO8 HO/ANV dIHS NI QIOVON3 A1LNIS3¥d TINNOSUId NOILONAOYd 30 HIGWNN

X X XX X XXX XX ey

uondnpoiduopn

PaiiISuN ‘UoRINPOIg

PINiDISILLAS LONINPOId

peiiiys ‘uononpold

(sy3o
Y) 1es1uyda] ‘|euoissajold

BuugauiBud ‘|euolIssajoid

uonensiunupe ‘Juswadeuey

'SLIIHS—NOILYZINBONW S141HS "ON 1N3IY¥ND ANIHYUNO INIWAOTdWI

on O sex O
ANOYUSNILYM NO | 621 WHO4 "LS 40 ‘TT WALl Nt G21S11 S1ONCGONd HO4 STNLINOVI NOILLONAOHd 40 NOILVIOT

72



TWC-THT—O0 #96) : 3D1440 ONILNINd LNINNUZAOD 5°N 5

9 jo 9 Jeeyg

73

. ('uondNIISUOD Je0g 10 diys 03 siqeiedwod pe. P 8 (L]}
ww_n_,.anuocﬂ.ﬂu@w:ww.ﬂ_wvuﬂﬂo-.....w_ﬁ_.._:waMo m_...o.)P_A OU }I~="310N) ‘(PPAJOSOs SWeqosd juenodull saylo Aue (6) .m:.....nn‘?zu # .v!o«c.:oo:-xunn_auwn !:u‘:! ssens Jo u.-;H L TYTRT Y .U.:. :o._.-w.on :"..wﬂuwnﬂ 5
-Indoud edA} (g) ‘Smuv m. oﬁ_ y n- .~EE 9IS} “$018Id JO YATuails ajisues pue Bzis (£) ‘seinjee; Buidid (8180 (9) ‘UOHE[[EISU) JIUCIIIR]E J0/puR (3113008 (S) coiono!o.: ?w ..%3.. 280p b...t_ Jun cow
pf p 28q ‘Y3Bue; Jiny (Z) ‘pereydwiod eiep (1) Bunedsipur ‘PHIINNSUOD $300q 40 sdiys xoLEoo ISOW By3 pue 1selie| ey} ;0 S8y Jsue| Je ys1]) wozuﬂsxutxm ZO.._W:QO&&




APPENDIX B

MAJOR U.S. SHIPBUILDING AND REPAIR FACILITIES

LEGEND: Remarks Column
1/ Type of work usually engaged in

2/ Employment - current/mobilization
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MAJOR U.S. SHIPBUILDING AND REPAIR FACILITIES a/

Berths/Piers
Maximum Ship Size Usable
(LOA--Beam) length
. SW--Shipway in feet Remarks
Name and location GD--Graving Drydock
FD--Floating Drydock Longest
MR--Marine Railway Total linear
feet
EAST COAST
SHIPBUILDING YARDS
Bath Iron Works Corp. 650 (+) x 88 SW 850 1/ Construction, conversion, and
Bath, Maine (2) 700 x 130 SW 2900 repairs-all types of vessels.
2/ 3675/12000
Has floating bow drydock for
sonar domes,
Beth., Steel Corp. (2) 650 x 90 SW 1260 |1/ New ship construction - to
Sparrows Point, Maryland (2) 900 x 108 SW 3968 vessels 1200' in length.
1200 x 192 GD Z/ 4270/15500
General Dynamics Corp. (2) 860 x 123 GD 823 11/ Construction, conversion and
Quinecy SB Division 936 x 143 GD 4621 repairs - all types of vessels
Quincy, Mass. (2) 860 x 144 GD to 1000' feet in length.
350 x 75 FD 2/ 4650 /24000
Maryland SB and DD Co, 850 x 110 SW 1902 1/ Construction, conversion and
Baltimore, Md. 775 x 106 FD 5651 repairs - all types of vessels.
715 x 90 FD
900 x 145 FD 2/ 1900/12000
Newport News SB & DD Co. (2) 715 x 93 SW 1078 1/ Construction, conversion and
Newport News, Va, (2) 940 x 125 Sw 12430 repairs - all types of vessels.
960 x 128 GD=*
1100 x 140 GD* 2/ 22400/41000
650 x 92 GD
862 x 118 GD
” .
458 x 72 cD Used for construction,
1600 x 240 GD#*% **Located in Commercial Ship
Division. This GD is scheduled
for completion in early 1976,

a/
Repair:

—' Shipbuilding: for ships 475' x 68' or above
drydocking facilities for ships 300'

in length

or above




U.S. SHIPBUILDING AND REPAIR FACTILITIES

Berths/Plers

Maximum Ship Size Usable
(LOA--Beam) length
. SW--Shipway in feet Remarks
Name and location GD--Graving Drydock :
FD--Floating Drydock Longest
MR--Marine Railway Total linear
feet
Seatrain SB Corp. 720 x 112 GD 1200 1/ Comstruction of supertankers
Brooklyn, N.Y. (2) 1094 x 143  GD 3190
2/ 2000/100C0
Sun SB and DD Co. 700 x 92 SW 1100 l/ Construction, conversion and
Chester, Pa, (2) 745 x 129 SW 3900 repairs - all types of vessels.
(2) 700 x 195  SwW*
1005 x 135 FD 2/ 4450735000
1100 x 195 FD
#*Shipbuilding platform. Maximum
ship 1400' x 195' or two ships
700' x 195' simultaneously.
EAST COAST
REPAIR YARDS WITH
DRYDOCK FACILITIES
Beth, Steel Corp. 520 x 83 FD 964 1/ Ship repairs and conversion
Baltimore, Md. 775 x 108 FD 12944
675 x 95 FD 2/ 1740/9900
585 x 78 GD
450 x 58 GD
Beth., Steel Corp. 670 x 90 FD 1020 1/ sShip Repairs and conversion
East Boston, Mass. 523 x 85 FD 3111
2/ 270/800
Beth, Steel Corp. 443 x 63 FD 923 1/ Ship repairs and conversion
Hoboken, N.J. 685 x 103 FD 2994
549 x 87 FD 2/ 650/7300
640 x 90 FD
Brewer DD Co. 400 x 75 FD 653 1/ Ship repairs and conversion
Staten Island, N.Y. 500 x 75 FD 2606
2/ 200/1700
Bromfield Corp. 376 x 40 FD 430 1/ Ship repairs and conversion
United SB Division 790
East Boston, Mass. 2/ 95/700
Ira S. Bushey & Sons, Inc, 455 x 71 FD 786 1/ Ship repairs and conversion
Brooklyn, N.Y. 300 x 66 FD 4086
2/ 215/720
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MAJOR U.S. SHIPBUILDING AND REPAIR FACILITIES
Berths /Piers
Maximum Ship Size Usable
(LOA--Beam) length
. SW--Shipway in feet Remarks
Name and location GD--Graving Drydock
FD--Floating Drydock Longest
MR--Marine Railway Total linear
feet
Coastal DD & Repair Corp. 349 x 66 GD 575 1/ Ship repairs and conversion
Brooklyn, N,Y. 479 x 90 GD 1150
700 x 110 GD 2/ 250/2000
Colonna's Shipyard Inc. 300 x 40 MR 900 1/ General Ship repairs
Norfolk, Va, 360 x 65 MR 2200
2/ 135/305
Detyens Shipyards 560 x 82 FD 300 1/ General ship repairs
Mt. Pleasant, S.C, 305 x 87 FD 600
2/ 460/700
Jacksonville Shipyards 530 x 85 FD 680 1/ Ship repairs and conversiom.
Jacksonville, Fla. (2) 633 x 93 FD* 4184 Construction of small
400 x 56  FD* vessels,
827 x 144  FD
2/ 2385/2835
*Leased from Navy
Munro Drydock Inc. 350 x 60 MR 300 1/ General ship repairs
Chelsea, Mass., 955
2/ 40/500
Norfolk SB & DD Corp. 500 x 85 SW 1420 1/ Ship repairs and conversion,
Norfolk, Va,. 670 x 84 FD 10172 Construction of small vessels.
316 x 64 FD
441 x 64 MR 2/ 2150/3600
Perth Amboy DD Co. 400 x 70 FD 400 1/ Ship repairs and conversion.
Perth Amboy, N.J. 2130
2/ 150/650
Puerto Rico DD & 644 x 81 GD 1000 1/ Ship Repairs
Marine Terminals 1000
San Juan, P.R, 2/ 55/N.A,
Leases Naval Industrial
Reserve Shipyard
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MAJOR U.S. SHIPBUILDING AND REPAIR FACILITIES

Berths/Piers
Maximum Ship Size Usable
; (LOA-~-Beam) length
s SW--Shipway in feet Remarks
Name and location GD--Graving Drydock
FD--Floating Drydock Longest
MR--Marine Railway Total linear
feet
Rodermond Industries 360 x 58 FD 842 1/ Ship repairs
Jersey City, N.J. 842
2/ 120/170
Savannah Machine and 520 x 72 GD 382 1/ Ship repairs and conversion,
Shipyard Co. 1563
Savannah, Ga, 2/ 430/800
Todd Shipyards Corp. 716 x 89 GD 1152 1/ Ship repairs and conversion.
Brooklyn, N.Y, 622 x 92 FD 7653
755 x 96 FD 2/ 590/4000
460 x 96  FD
Tracor Marine, Inc, 360 x 80 1080 1/ Ship repairs
Port Everglades, Fla. (Syncrolist with 1880
400' transfer 2/ 330/500
system)
GULF COAST
SHIPBUILDING
YARDS
Alabama DD & SB Co, (3) 523 x 68 SW 1132 1/ Ship construction, conversion,
Mobile, Ala. 620 x 90 SW 9370 and repairs. Also drill
620 x 84 FD rig construction.
750 x 105 FD
380 x 64 FD g/ 3200/29000
Avondale Shipyards, Inc. B(2) 960 x 176  SW 1625 1/ ship construction, conversion,
New Orleans, La. *%120C x 130 SW 3565 and repairs. Also drill rig
378 x 68 FD construction,
300 x 50 MR
960 x 210 FD 2/ 6440/18000
*Two vessels up to 960’
x 176' can be comstructed
simultaneously. Completion
of shipway scheduled for
October 1975,

**Three vessels can be in
different stages of con-
struction simultaneously
(or up to 6 vessels if
total lengths of each pair

do not exceed 1200')
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MAJOR U.S. SHIPBUILDING AND REPAIR FACILITIES

Berths/Piers
Maximum Ship Size Usable
(LOA--Beam) length
. SW--Shipway in feet Remarks
Name and location GD--Graving Drydock
FD--Floating Drydock | __ Longest
MR--Marine Railway Total linear
feet
Beth, Steel Corp. 842 x 96 SW 1100 1/ Construction of barges and
Beaumont, Texas 650 x 84 FD 4050 drilling rigs. Also ship
repairs and conversion,
2/ 3075/5100
Ingalls SB Div., 690 x 85 SW 2650 1/ Construction, conversion,
Litton Systems, Inc. 550 x 80 SW 8090 overhaul -~ all types of
Pascagoula, Miss, (4) 650 x 90 SW vessels.
*800 x 170 FD
460 x 60 6D 2/ 22500/25000
*West Bank can launch ship up
to 800' x 170', Equivalent
of six conventional inclined
ways in terms of ships
delivered annually.
Kelso Marine 700 x 100 SW None* 1/ Construction of barges, tugs,
Galveston, Texas and ocean-going integrated
tug~barge units,
2/ 600/ ggo
*City wharf in Galveston
is available
Levingston SB Co. 1100 x 90 sw 520 1/ Construction of offshore
Orange, Texas 350 x 62 FD 2430 drilling rigs, related
420 x 120 FD floating equipment, and
general ship repairs.
2/ 2080/3700
Marathon LeTourneau Co. 1100 x 150 SW 500 1/ Construction of offshore
Gulf Marine Division 500 drilling rigs and drill ships.
Brownsville, Texas Yard has capability of building
large oceangoing ships.
2/ 1600/3V00
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MAJOR U.S. SHIPBUILDING AND REPAIR FACILITIES

Berths/Piers
N Maximum Ship Size Usable
(LOA--Bean) length
s SW--Shipway in feet Remarks
Name and location GD--Graving Drydock
FD--Floating Drydock Longest
MR--Marine Railway Total linear
feet
GULF COAST
REPAIR YARDS WITH
DRYDOCK FACILITIES
Bender Welding & 414 x 55 FD 617 1/ Ship repairs and construction
Machine Co. 1667 up to 200' long.
Mobile, Ala,
2/ 295/870
Bludworth Shipyard 300 x 74 FD 400 1/ Construction and repair of boats
Houston, Texas 300 x 75 MR 1450 and barges.
2/ 300/600
Saucer Marine Service (2) 300 x 50 FD 300 1/ Construction and repair of
New Orleans, La. 750 small vessels and barges.
2/ 75/160
Southern SB Corp. 350 x 54 GD 200 1/ Construction and repair of
Slidell, La. 300 vessels up to 350' in length
and not drawing over 15' of
water.
2/ 325/2660
Tampa Ship Repair & DD Co. 550 x 75 GD 1200 1/ Ship repairs and conversion.
Tampa, Fla. 2695
2/ 400/1100
Todd Shipyards Corp. 614 x 86 FD 1086 1/ Ship repairs and conversion.
Galveston, Texas 5035 Also nuclear related work,
2/ 905/4000
Todd Shipyards Corp. 600 x 95 SW 1844 1/ sShip repairs and conversion.
Houston, Texas 600 x 100 FD 3271 Construction of barges and
vessels up to 600' in length.
2/ 800/2175
Todd Shipyards Corp. 661 x 90 FD 1725 1/ Ship repairs and conversion.
New Orleans, La. 604 x 80 FD 4956
2/ 415/2500
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MAJOR U.S. SHIPBUILDING AND REPAIR FACILITIES

Name and location

Maximum Ship Size
(LOA--Beam)

SW--Shipway
GD--Graving Drydock
FD--Floating Drydock
MR--Marine Railway

WEST COAST

SHIPBUILDING YARDS

Beth., Steel Corp.
San Francisco, Calif.

550 x 90 SW
700 x 97 FD
950 x 148 FD

FMC Corporation
Portland, Oregon

700 x 100 SW

Lockheed SB & Construction Co.
Seattle, Wash,

650 x 95 SW
650 x 90 SW
700 x 100 SW
400 x 50 FD
530 x 80 FD
600 x 92 FD

National Steel and SB Co.
San Diego, Calif,

1000 x 170 GD*
700 x 90 SW
(2) 900 x 106 SW
350 x 50 FD
687 x 90 GD¥%

Todd Shipyards Corp.
San Pedro, Calif,

(2) 800 x &4 SW
563 x 85 FD
665 x 85 FD

Berths/Piers
Usable
length
in feet Remarks
Longest
Total linear
feet
813 1/ Ship repairs and conversion.
3200 Can build C3 and C4 type
vessels.,
z/ 800/3310
600 1/ Construction of vessels up
600 to 700' in length.
2/ 2000/3000
Leases drydocks and berths
from Port of Portland as
required,
800 1/ Ship construction, conversion
6500 and repairs.
2/ 1740/6600
950 1/ Construction, conversion
9470 and repairs - all types
of vessels.,
2/ 5230/10000
*Scheduled completion
November 1975
**Leased from Unified Port
District of San Diego.
680 1/ Constructiom, repairs,
4800 and conversion - all types
of vessels,
g/ 2460 /8000




MAJOR

U.S. SHIPBUILDING AND REPAIR FACILITIES

Berths/Piers

N Maximum Ship Size Usable
(LOA--Beam) length
s SW--Shipway in feet Remarks
Name and loccation GD--Graving Drydock
FD--Floating Drydock Longest
MR--Marine Railway Total linear
feet
Todd Shipyards Corp. 550 x 96 SW 1137 1/ Ship Comstruction, repairs
Seattle, Washington 650 x 85 FD 4850 and conversion.
420 x 63 FD
550 x 92 FD 2/ 1200/7200
WEST COAST
REPAIR YARDS WITH
DRYDOCK FACILITIES
Dillingham Marine & Mfg. Co. 1/ Ship repairs and conversion
(formerly Albina Eng. &
Machine Works) 2/ 321/7000
Portland, Oregon
Leases ¢rydocks and berths
from Port of Portland as
requirec.
Beth. Steel Corp. 530 x 86 FD 1800 1/ Ship repairs and conversion
San Pedro Yard 680 x 94 FD 4175
Terminal Island, Calif. 2/ 460/7500
Calif, SB & DD Co. 330 x 68 FD 600 1/ Ship Repairs and conversion.
Long Beach, Calif, 1700 Also construction up to 250'
x 60'.
2/ 107/560
Campbell Industries — (2) 360 x 50 FD 575 1/ Construction of fishing boats
Marine Division 1975 and ferry boats. Also ship
San Diego, Calif. repairs,
2/ 950/1300
Graving dock is leased from
Unified Port District of San
Diego. (Listed under NASSCO)
Dillingham Shipyard 370 x 53 FD 550 1/ Ship repairs and conversion.
Honolulu, Hawaii 750
2/ 206/300
Lake Union DD Co. 340 x 56 FD 1000 1/ Ship repairs and conversion,
Seattle, Washington 4235
2/ 95/1200
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MAJOR

U.S. SHIPBUILDING AND REPAIR FACILITIES

Berths/Piers

Maximum Ship Size Usable
(LOA--Beam) length
, SW--Shipway in feet Remarks
Name and location GD--Graving Drydock
FD--Floating Drydock Longest
MR--Marine Railway Total linear
feet
Merritt Ship Repair Co. 320 x 52 FD 600 1/ Ship and barge repairs
Oakland, Calif, 1155
2/ 40/240
Northwest Marine 500 x 100 sw 1/ Ship repairs, conversion and
Iron Works (Barge construction barge construction.
Portland, Ore. only)
2/ 580/2500
Leases drydocks and berths from
Port of Portland as required.
Port of Portland 633 x 85 FD 750 1/ Ship repairs and conversion
Swan Island Ship Repair Yard 525 x 90 FD 6360
Portland, Oregon 810 x 106 FD
San Diego Marine 380 x 80 FD 700 1/ Construction of ships, boats
Construction Corporation 1855 and barges up to 200' in
San Diego, Calif. length, Also repairs.
2/ 592/800
Todd Shipyards Corp. 523 x 68 FD 800 1/ Ship repairs and conversion.
San Francisco Division 900 x 135 FD 2485
Alameda, Calif, 2/ 650/4000
Willamette Iron & Steel Co, 1232 1/ Ship repairs and conversion.
Portland, Oregon 1232
2/ 1200/2235
Leases drydocks and berths
from Port of Portland as
required,
Willamette Iron & Steel Co, 740 x 80 GD 1560 1/ Ship repairs and conversion.
Richmond, Calif. 383 x 80 Gb 1560
(3) 570 x 80 GD 2/ 515/2170
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MAJOR U.S. SHIPBUILDING AND REPATR FACTILITIES

Berths/Piers
- Maximum Ship Size Usable
(LOA--Beam) length
. SW--Shipway in feet Remerks
Name and location GD--Graving Drydock
FD--Floating Drydock Longest
MR--Marine Railway Total linear
feet
GREAT LAKES
SHIPBUILDING YARDS
(Maximum size ship that can
exit St. Lawrence Seaway
locks is 730' x 78")
American SB Co. 700 x 75 SW 900 1/ Ship construction, repairs
Lorain, Ohio 730 x 75 GD 1825 and conversiomn.
1000 x 105 GD
2/ 820/3600
American SB Co. 666 x 75 GD 800 1/ Ship construction, repairs
Toledo, Ohio 540 x 64 GD 1610 and conversion.
2/ 200/2000
Bay SB Corp. 750 x 105  SW 820 1/ Ship construction, conversion
Sturgeon Bay, Wisconsin 600 x 80 SW 7090 and repairs.
400 x 70  SW
640 x 70 FD 2/ 1100/2500
1100 x 130  GD*
*Under construction-scheduled
completion December 1976 .
Defoe SB Co. 900 x 92 SW 1200 1/ Ship construction, conversion
Bay City, Mich. 600 x 60 SW 2756 and repairs.
2/ 300/4000
Fraser Shipyards 825 x 82 GD 900 1/ Ship comstruction, conversion
Superior, Wis. 620 x 62 GD 4450 and repairs.
2/ 400/5000
GREAT LAKES
REPAIR YARDS WITH
DRYDOCK FACILITIES
American SB Co. 710 x 75 GD 850 1/ Ship repairs and conversion.
Chicago, Ill. 525 x 56 GD 1300
2/ 125/350
Peterson Builders 342 x 39 FD 550 1/ Construction and repair of
Sturgeon Bay, Wis. 2515 ships and boats.

2/ 470/1200
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APPENDIX C

MAJOR TOPSIDE REPAIR FACILITIES

SHIPS 300 FEET IN LENGTH AND OVER
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MAJOR TOPSIDE REPAIR FACILITIES, SHIPS 300 FEET

IN LENGTH AND OVER

EAST COAST

Ardell Marine Corporation
Brooklyn, New York

Atlantic Repair Co., Inc.
Brooklyn, New York

Auto Marine Sales Corp.
Ft. Lauderdale, Fla.

Berkley Shipbuilding & Drydock Corp.
Norfolk, Virginia

Cardinal Engine & Boiler Works, Inc.
Brooklyn, New York

Carolina Marine & Drydock Co.
Wilmington, N.C.

Diesel Injection Sales & Service
Norfolk, Virginia

General Ship Repair Corporation
Baltimore, Maryland

Hudson Engineering Company
Hoboken, New Jersey

Marine Electric Corporation
Brooklyn, New York

A, Moe & Co., Inc.
Philadelphia, Pennsylvania

Munro Drydock Inc.
Chelsea, Mass.

Stephen Ransom, Inc.
Port Newark, New Jersey

Promet Corporation
East Providence, R.I.

Merrill-Stevens DD Company
Miami, Florida
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Port Marine Company, Inc.
Ft. Lauderdale, Fla,

Seahol Contracting Company
Charleston, S.C.

Braswell Shipyards, Inc.
Mt. Pleasant, S.C.

Arnessen Electric Company, Inc.
Brooklyn, New York

Banks Ship Rigging Corporation
Brooklyn, New York

Best Repair Company
Norfolk, Virginia

Caddell Drydock and Repair Co.
Staten Island, New York

Consolidated Service Inc. of Charleston

Charleston, S.C.

Electric Motor and Contracting Co.
Norfolk, Virginia

Horne Brothers, Inc.
Newport News, Virginia

Moon Engineering Company, Inc.
Norfolk, Virginia

Nordic Diesel & Machine Co., Inc.
Brooklyn, New York

Reynolds Shipyards Corporation
Staten Island, New York

Surless Ship Repair Corporation
Brooklyn, New York

J-Y Industrial Corporation
Brooklyn, New York



South Portland Shipyard & Marine
Railway Corp.
South Portland, Maine

Industrial Welding & Machine, Inc.
Portland, Maine

Kurt's Marine Diesel, Inc.
Ft. Lauderdale, Fla.

Thames Shipyard & Repair Co.
New London, Conn.

Tickle Engr. Works, Inc.
Brooklyn, New York

Marine Contractors Co., Inc.
East Boston, Mass.

GULF COAST

American Marine Corporation
New Orleans, LA

J. A, Gerrets, Inc.
New Orleans, La.

Dixie Machine Welding & Metal Works
New Orleans, La.

Hahn & Clay
Houston, Texas

Harrisburg Machine Co., Inc.
Houston, Texas

McDonough Iron Works
Galveston, Texas

Slocum Iron Works, Inc.
Mobile, Ala,

Sherman Shipyard
Panama City, Fla.

Coastal Iron Works, Inc.
Corpus Christi, Texas
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Norlantic Diesel, Inc,
Fairhaven, Mass.

General Ship & Engine Works, Inc.
East Boston, Mass,

Williams & Manchester Shipyard
Newport, R.I.

Wilmington Iron Works, Inc.
Wilmington, North Carolina

Metro Machine Corporation
Norfolk, Virginia

Lone Star Marine Salvage Co.
Houston, Texas

Boland Marine and Mfg. Co.
New Orleans, La.

Coastal Marine Service of Texas, Inc.
Port Arthur, Texas

Farmer's Marine Copper Works, Inc.
Galveston, Texas

Hendry Corporation
Tampa, Florida

Gulf - Tampa Drydock Co.
Tampa, Florida

Buck Kreihs Co., Inc.
New Orleans, La.

Runyan Machine & Boiler Works, Inc.
Pensacola, Florida

Marine Repairs, Inc.
Houston, Texas




WEST COAST

Cavanaugh Machine Works

Wilmington, California

Franklin Machine Works, Inc.
San Francisco, California

Honiron, Division of Ward Foods, Inc.
Honolulu, Hawaii

Dockside Machine and Ship Repair
Wilmington, California

Ets-Hokin & Galvan Electric Co.
San Diego, Calif.

Fulton Shipyard
Antioch, Calif.

Plant Bros. Corp.
San Francisco, Calif.

Pacific Marine & Supply Company, Inc.
Honolulu, Hawaii

Rowe Machine Works, Inc.
Seattle, Washington

Triple "A" Machine Shop, Inc.
San Francisco, California

Triple "A" South
San Diego, California

General Engineering & Machine Works
San Francisco, California

West Winds, Inc.
San Francisco, California
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Colberg, Inc.
Stockton, California

Duwamish Shipyard, Inc.
Seattle, Washington

Harbor Boat Building Company
Terminal Island, California

Electro-Mechanical Co.
Portland, Oregon

Coastal Marine Engineering Co.
San Francisco, Calif.

Wilmington Welding & Boiler Works
Wilmington, Calif.

Martinolich Shipbuilding Corp.
Tacoma, Washington

Port Welding & Machine Works, Inc.
Wilmington, Califormnia

Service Engineering Company
San Francisco, California

Marine Iron Works, Shipyard'Division
Tacoma, Washington

Tacoma Boatbuilding Co., Inc.
Tacoma, Washington

San Diego Marine Construction Corp.
San Diego, Calif.

Pacific Dry Dock & Repair Co.
Oakland, Califormnia




GREAT LAKES

William Ferrel, Inc.
Toledo, Ohio

Lower Lake Dock Company
Sandusky, Ohio

Oldman Boiler Works, Inc.
Buffalo, New York

Nicholson Terminal & Dock Co.
River Rouge, Michigan

Niagara Industries, Inc.
Erie, Pennsylvania
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G. W. Industries, Inc.
Cleveland, Ohio

Nicholson & Hall Corporation
Buffalo, New York

Pittsburgh & Conneaut Dock Company
Conneaut, Ohio

Perry Shipbuilding Corp.
Erie, Pennsylvania

Hansen Welding Co.
Toledo, Ohio

s Inc.
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