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Engineers. Major contributors to the Baltimore Harbor Anchorages
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This Economics Appenmx coniains deiaiie

first presemauon is an in-depth ananysns of 1993 commoauy flows and vessel movemenis
through the Port of Baitimore which is refiecied in the Exisiing Conditions repori. The
Without Project Conditions report represents the next major activity and provides the
rationaie for the commodity and vessel forecasis reievant to the Port of Baltimore and the
Baitimore Harbor Anchorages and Channeis feasibility anaiysis. The Trade and
Transportation Group of DRI/McGraw-Hiii was a major coniributor to these activiies.
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Concurrent with the deveiopment of the without project forecasts, Professor Michaei
Racer, University of Memphis, developed a simulation modeling tooi for use in the
Baitimore Harbor Anchorage and Channeis Feasibility study and incorporated major
physical and operational features of the Port of Baltimore vessel movement system. This
simulation tool, coupied with vessel fieet forecasts, channei iocations and configurations,
anchorages, time parameters and cost parameters, was empioyed to evaiuate various
improvement scenarios. This simulation model is the other major activity reported on in
this appendix.

The sections contained in the Economics Appendix are:
Existing Conditions Report;
Without Project Conditions Report (with annexes A-G);
Expert Review of Simulation Model Development and Application;

.Simulation Analysis of Anchorages and Channels Modifications
‘Baltimore Harbor Channel Simulation User’s Manual;

Example Benefit Determinations and Channel and Anchorage Alternatives.
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Chapter 1

AL b e T ek Al o s oo et PIPURPIIIY I S T PR I

11US Clapwer wm prescm uic purpose o1 I-I.IE Slll(.ly, as wcu ad> pruvmc a gencial ucbcnpuou 01 IHU roi 01
Baltimore’s anchorages and branch channels, and other improvements. In addition experience and
qualifications of the consultant, DRI/McGraw-Hill will also be introduced as well as an explanation of the

renart nrecentation

AVPVAL prawwwasstawan.

Purpose of Study

This study will develop and provide historical and baseline information on vessel movements and
commodity flows for use in the Baltimore Harbor Anchorages and Branch Channels Feasibility Study.
The information to be developed will serve as input to a simulation model which is to be the basis for full
development and evaluation of the “without project” condition and the “with project” condition.

Through Senaie Commiiiee Resoiuiion, 23 june 1588, ihe Corps of Engineers was authorized io:

. review the of the Chief of Engi on_Baltimore Harbor and Channels land, and
Virginia, contained in House Documents Number 94-181, 94th Congress, 1st Session and Number 86,

85th Conarass 1st Session and nrior renarte with a view to determinine if further imnraovements far
A, A AARAALAAL A ANTV

navigation, inciuding anchorages and access channeis, are advisabie at this time.” As a resuit of this
authorization, the Baltimore Harbor Anchorages and Branch Channels Reconnaissance Study was
initiated to examine the adequacy of the existing anchorages and branch channels network in the Port of

) - PR FCR Aloc e —ieh accicccnl of ¢tha Dasannaincansa Dams 1007 e Adataseminad that
Baltimmore. Along with approval of the RSCODNAISSance Report in 1992, it was determined that

queuing/simulation analysis would be required as a basis for any economic studies undertaken and any
decisions made as part of the feasibility study effort. This 1995 study includes data development and
collection to support the Baltimore District’s utilization of simulation modeling technology to evaluate

“

poteniial improvements io the Port of Baltimore navigation sysiem.

Anchorages, Branch Channeis, and other improvemenis

Since 1824, the Baltimore District of the United States Army Corps of Engineers (COE) has constructed

PNy | Al al mrntmcsn cembllon dhn Dt Al Dalbicn s /OAMNDY  The MNE e ccmbmcmn 4lan Almcnanala

auu mamainda u1c \,uauﬁcx &yblﬂm wu.m.u uw fUll Ul. DdlulllUlC \.I'UD} xuc \IUD ll.ld.luldl.llb uic LCUAILICL

in order to accommodate the large, deep draft commercial shipping vessels calling on the port. A number

of anchorages are also managed within the port to provide a means for vessels to safely layover for various

reasons, QOriginally authorized between 1909 and 1945, the anchorage areas were designed to serve the
N a



vessels calling on the port during that era. Over time, working vessels grew considerably, making the
original size of the anchorages obsolete. For example, the anchorages were originally designed to safely
accommodate a 600 foot length overall (LOA) vessel in a free swinging berth (ship may move with the

a2da . PR IS NP T ¥ PPy ¥ Py [EPOIPIPIpE, PREPIDY, | LINEEPY NPy LN Lona TMAA o

uuc a.ﬁu VVII.ILI arouna wc aucuvl J. \,u.ucnuy, ovel .IUW VETLS dliny uic poIL LIJVU VW 100 LAUA UL

greater (see Chart 1). This represents 50% of the total merchant fleet calling at the POB. Furthermore,
the older fleet is being replaced by new generation vessels which possess a LOA of between 600 and 990

feet Vessels mllmg at the port with 900 LOA or greater make up 3% aof the \ncmmr fleet

Vo | Sy 1
o M e W A Dot e DoV A £ 1002
Y O 1 U L/JAD ITCICt E nruu\u nior 17739
LOAs 1993
0-299 2%
300-399 5%
400-499 10%
500-599 33%
600-699 25%
700-799 6%
800-888 8%
900+ 3%

Source: DRI/McGraw-Hill from BME data

T, neer wannale ava Fasnad ¢a wmit aneth ..4‘ ot.n l.n—kA— s .‘nn natneallr Adasn amtar Af tha Annanalie
11US, l.lla.u_y VYODICID diVv LUIVAAL WU Wwail duull UL Al UG Laluiaily UMWY Walkd UL UiV SOdluapuous

Anchorage. Vessels waiting in this southern location, endure delays and incur additional costs for their
owners, charterers, and customers. For example, in 1989, vessel delays resulted in increased costs for the
“at sea” operation of the vessel, pilotage fees, and labor amounting to $822,000 for more than 100 vessels.
(Figures based on April 1992, US Ammy Corps of Engineers, Baltimore District ‘Baltimore Harbor
Anchorages and Channels, Maryland, Reconnaissance Report.” A more in-depth discussion of these
delay costs based on a separate analysis of cost factors will follow in Chapter 2.)

During the 1950°s, many inieresied groups recognized ihe need for the Pori of Baluimore io fundameniaily

improve the anchorage areas to make the port more operationally efficient and attractive to global
shipping traffic. This heightened concern and increased need for larger anchorage areas led to the

idantificratinn af athar narfarmance nrnhlame BRransh shannale avhicrh camrm eama af tha muhlica marmina
ANGWAILAMLIWGLIVEL VA VWLWwR P‘lvlm PAVVIWALLY . AFAGLALVIL VAMRBLLMIWID VVAIMWIL DWi Vw OVAW Vi wWiv Pwu\« ALMAA LALNV

terminals were not deep enough to accommodate the size of vesseis currently calling at the port. The
limited width of the branch channels at Seagirt and Dundalk Marine Terminals requires time consuming
maneuvers to navigate vessels safely during berthing and deberthing operations. This additional time for

nt Canmiet amd “..-.An‘“. tatalad €OTA NNN £aa ahicmas 2. 1TOQON Crcetle T e
UWIGUUI-I& at ovagpiilt alu Julduain VWaivAl 9o /7,Uvv 10T Over 7W SLUPD 1 1707, QuUuulL MNU)L .ruu.u

Marine Terminal’s inadequate facilities resulted in $567,000 extra costs for over 300 vessels in 1989. The
Federally authorized Curtis Creek Channel, reported as insufficient for vessels calling at this facility,



amietman wrasnaale o o e e -

requires vessels to “lighien” or discharge cargo onio smalier vessels. In 1991, costs associated with
lightering 31 vessels to shallower drafts in order to safely navigate the channel totaled $615,000. (1992
Reconnaissance Report).

ntn Loaw shic acmas_ . - L__.3 _

Data for this section is based on information derived from the ‘Baitimore Harbor Anchorages and
Channels, Maryland Reconnaissance Report”, April 1992.

The four nnrhel-agne authorized under the meﬁng Raltimore Harbor and Channels p“, s ate detailed in

Figures 2 and 3. These anchorages are maintained by the Federal government and regulated by the U.S.
Coast Guard (USCG). The Quarantine Anchorage was authorized by the COE, but is not shown on any

maps since it is no longer used due to the construction of the Francis Scott Key Bridge (regulation of this

¢ Anchorage #1: Fort McHenry Anchorage:
In the Patapsco River near the intersection of the Fort McHenry Channel and the Ferry Bar
" .

(“'““" 35 feet Awm, 3500 feet leng, ang &Uv ittt wide.

¢  Anchorage # 2, General Anchorage:
In the Patapsco River, adjacent to Seagirt Marine Terminal and Anchorage #3, depth range from
19 to 35 feet.

e Anchorage #3: Riverview Ancnorage #1:

t+ha D. Iha cametlomat od. ~Fol YT . anaa

u'iulcraupavumvcl on the northeast side of the Fo ﬁ?vu:n:my\.nanneg an}acemlobwgm
e Terminal: 35 feet deen 4500 feet 1o and 1500 feet wide

ARRRLAL, JY AR WA, SOV AR -vug, QARG ASVV AVARL VVIuL,

e  Anchorage #4, Riverview Anchorage #2:
In the Patapsco River, 1000 yards southwest of the Dundalk Marine Terminal; 30 feet deep, 2400

feet long, and 1300 feet wide.
¢ Anchorage #5, General Ancnordge
In the Patansco River in the anal. e between Fort ‘\'{d{m-y and C“ﬁjs B‘d‘y CI...__.I; depths range

There are four additional federally regulated anchorages established at Baltimore, illustrated in Chart 4.
These additional anchorages are not anthorized under the existing Baltimore Harbor Channels project and
are not maintained by the Federal government. These anchorages are regulated by the USCG and can
accommodate vessels with drafts ranging in depth from 19 to 24 feet. (Note Anchorage #7 was previously
the Quarantine Anchorage and is now reserved for any potential new anchorages.) In addition to the

neharaoee laratad in tka Iu“-l\no thara ic o G-ﬁk fadowalley mamlasa Ao 2s

ancnorages iocateq in Laroor, Wi is a cacrauy xcsuuwu au:.nuragc area at the ANNapoiis

Anchorage Grounds (Chart 5). This anchorage is also regulated by the USCG and can accommodate any

™
&
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size vessel transiting the shipping channel. In addition to the established anchorage area, commercial
vessels also anchor in the area just south of the Naval Anchorage.

o Anchorage #6, reserved

e Anchorage #8, Dead Ship Anchorage:
In the Curtis Bay just south of the Curtis Ray Channel between Sledds Point and Leading Poi

depthsrangeﬁomlStoZZfeetovertheMSacreaxm o

e  Annapolis Anchorage Grounds, Naval Anchorage for Deep Draft Vessels:
In the Chesapeake Bay, east of Annapolis and just south of the William Preston Lane, Jr.,
Memorial Bridge (C'n&p&xe‘ Bay Bridge). This anchorage is locaied in naturally deep water
-l ia sad Eae dane A ATaesnl srancale Tha Anmanalie Ansharasa ic alea nead nr doon

ana is reservea 101 Uy u.ld.ll iNaval YOOINLD.  1Uv NARMAPULLY NIVIVIAGES 1D QiU UG U) U
draft commercial el'nne

Sea Gas Vaiiaava

e Quarantine Anchorage:
In the Patapsco River near Hawkins Point, southeast of the angle between Fort McHenry Channel
and Curtis Bay Channel; 35 feet deep, 3500 feet long, and 600 feet wide.

Procedures

B Pato B

Use of the designated anchorage areas in Baltimore Harbor is regulated by the USCG, Marine Safety
Office. Vessels calling on the Port of Baltimore are required to notify the USCG 24 hours prior to arrival.
At this time, the captain of the vessel requests the use of the anchorage and/or berth space. This request is
entered into the Marine Safety Information System database. The selection of a safe anchorage area for a
vessel is the responsibility of the USCG in accordance with the Code of Federal Regulations, and is based
on several factors, including information provided by the Association of Maryland Pilots (AMP), berth
availability, docking time, and the physical characteristics of the ship (overall length, beam and draft.)

Federal 1 rﬂanlahnne limit anchorage nse within Raltimore Harhor to neriods of 12 to 72 hours denending
[+ a0rage Qmore 2aroor 10 porx 12 10 /2 DOours, acpenaing

on the anchorage used. Vessels requiring ionger periods at anchor must obtain a wriiten permit from the
captain of the port. With the exception of anchorages #1 and #8, standard use is 72 hours. Anchorage #1,
Fort McHenry anchorage, is limited to 12 hours. Ships using this location generally require tug assistance

b mcracd cmcalaadio e Senda dha smade chicmaic s abhacaal Anshacnoa 40 TMand Chim anaharasa ramivisas wuttan

10 av0ia projeCung iitd uiC MaAIN SMPPINg COalnc:. ABCHOIEAES 7o, &au Silp anlulidgs, ICHUIITS wiiach
permission for any period of use. Vessels anchored in Baltimore Harbor and the Patapsco River outside
the designated anchorage areas are not to exceed 24 hours. This is limited to small vessels as the water

depths are less than 20 feet and the regulations require that no vessel be positioned so as to obstruct the

passage of any vessel or extend into established channel limits.



Baltimore Harbor anchorages are used mainly by smaller bulk cargo vessels waiting for a berth to clear,

=0 % s > S,

_ L POV

cargo to arrive, or a letter of credit. Container and grain ships rarely anchor due to scheduiing
constraints and available berth space. However, they will anchor during poor weather conditions. A

dacionatad anscharage arsa lnsatad in daan wurater oact Af Annannlic ic naad fae lana tasme anahacie s af
SRSEBALBIAL QLU GHY Gl VO AUVEIVU UL WAY TWaLW VEOL UVl SALGPULD LD UdVAL IVI IVuE-iGaLl auu.luxms ul

deep draft vessels. If adequate anchorage area or berth space is not available at the Baltimore Harbor,
vessels use the Annapolis anchorage, or vary their speed while navigating through the bay, in order to

IR NP T U N DU
Veamem {a Caea UIne.

Ei

Positioning or repositioning of foreign flagged ships or American vessels engaged in foreign trade
within a designated anchorage area is the responsibility of the AMP. The exception is when vessels are
maneuvering in a designated anchorage area during berthing or unberthing operations, and/or shifting
within the confines of the Baltimore Harbor. If a licensed pilot is not aboard, tug assistance and a
docking master aboard the ship are required.

-— - ~ Lo

The existing project for the Baltimore Harbor and Channels was adopted by the River and Harbor Act
of August 8, 1917, and later modified by the River and Harbor Acts of January 21, 1927; July 3, 1930;

e existing project (all data based on 1992 Reconnaissance Report) includes a 50 feet deen main

222V WWRASwALE, praVVVe AAASISSELVY Svpve

channel, between Cape Henry, Virginia and Fort McHenry, Baltimore, Maryland The authorized
dimensions of the channel are as follows:

= Hacmn LT nevams £ Vi aenen ol
v LApv il y aauuud.

50 feet deep and 1000 feet wide-length of channel from bay to ocean is 3 miles.
e Yok th Channel-

50 feet deep and 1000 feet wide-length of channel from bay to York River is 18.4 miles
¢ Rappahannock Shoal Channel

0 feet deep and generauy 800 feet wide, widened at the entrance and bends, with a lengtn from

Y

oay at me mouth of the Magothy River to Fort McHenry on the Patapsco River, a distance of

¢-6
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The existing project also authorizes a series of branch channels, providing access to the various public and

nrivate terminalc cervino the Part af Raltimare and cannectino the main channel with the C&D Canal
prvate tfermunals serving e Yort of Zalumoere ang gonnecting the main channel with e L& Lanal.

The dimensions of the branch channels are as follows:

Connecting Channel to Chesapeake Bay and Delaware Canal Approach Channel:

35 feet deep, 600 feet wide, and 15.6 miles long from the cutoff angle in the main channel to the
35 foot depth curves in the natural channel on the east side of the Chesapeake Bay, which is part
of the inland waterway from the Delaware River io the Chesapeake Bay. The channel inciudes

tha Rranvartan (Channal Ractarn nmgm Curan Dmnf onﬂ Tnln‘lnet.' Channale
WUV APV VY LA WAL \CAMGALLIVA JAADAWVA 1L CAADAULL, W VVGLL A VAL, GLIW N ARGLRNAD .

Curtis Bay Channel:

50 feet deep , 600 feet wide, and 2.2 miles long from the main channel to and including a 1275-
foot wide turning basin at the head of Curtis Bay.

Martic MNroolr-

N LD \rd VA

This channel provides access to multiple facilities which are used for several purposes: shipment and
receiving of fuel oil, petroleum products, liquid fertilizers, asphalt, sulfuric acid, potash, bulk cement,
sodium hydroxide, and sodium silicate, marine repair work, and marine construction. Most of the
shipsmiiingonthwefaciiiﬁsarebarg&s, aithough some fuei tankers aiso caii. These tankers must
e lightered Ppiior © mtﬁﬁﬁg the channel (vessels navigating Curtis Creek are limited to 3 maximum

draft of 33 feet). This hohtmno is conducted in the Annapolis Anchorage or at another berth_

1 A channel 35 deep and 200 feet wide from the 50 foot channel in Curtis Bay to 750 feet
downstream of the Pennington Avenue Bridge (.9 miles).

A channei 22 feet deep and 200 feet wide from the 35 foot channei to and aiong the marginal
wharf of the Curtis Bay Ordinance Depot.

~

3 An irregular shaped basin 18 feet deep and 320 feet wide, adjacent to the head of the 22-foot
channel, a distance of 600 feet.

4 Abasin leeetdeepand450feetwide from the end of the 22 foot channel to the end of the

———at oY L L POy i Y. PR

1dIgind: wildil, a u.lbld.llW Ol .2 UGS,

5 A channel 22 feet deep and 200 feet wide, from the 22 foot channel of the CSX Rail Transport
bridge to close to Arundel Cove, a distance of 2800 feet, then 100 feet wide in Arundel Cove
for 2100 feet, with an anchorage basin 700 feet square adjacent to the channel and southwest
of the wharf of the Coast Guard Depot at Curtis Bay.

NA 3N A Dennan b e
AVAIULIC Dialivil.

Ferry Bar East Section:
A channe] 42 feet deep and 600 feet wide, the distance from the main channel at Fort McHenry
to Ferry Bar is 1.4 miles.

(The West Ferry Bar and Spring Garden Sections of the existing project were deauthoirzed by
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2 West Channel:
600 feet wide and 40 feet deep for 1.3 miles, with a 1050 foot wide turning basin at the head
of the channel.
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with various public facilities throughout the port. The branch channels range from 36 to 42 feet deep and
300 to 500 feet wide. The branch channels are illustrated in figure D. They include West Seagirt Branch

(‘hmmpl Seagirt/Dundalk Connecting Chmm.l West Dundalk Rranch C;.......J East Dundalk Branch

Channel, and South Locust Point Branch Channel and turning basin. Maintenance of these branch
channels and the berthing areas is the responsibility of the MPA.

Detailed Existing Conditions

The Port-Physical

The navigable portion of the Baltimore Harbor includes the Patapsco River area south of Hanover Street;
the Northwest and Middle Branches; and Curtis Bay and its tributary, Curtis Creek. The Northwest
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Branch varies in width from 1200 to 3000 feet, and extends 3 miies to its head. Baitimore’s Inner Harbor
is located at the head of the Northwest Branch. The Middle Branch, also known as Spring Garden,
extends 1.5 miles northwest of Ferry Bar past Hanover Street. and varies in width from 1000 to 4000 feet.

Curtis Bay averages .7 miles wide and extends 2 miles west of the Fort McHenry Channel. Curtis Creek
empties into the head of Curtis Bay and ext in a southerly direction.

The Patanem River, a major tributar ry into the bay orioinates near wcsrmtnctnr in Carroll r‘mrnty

Maryland, and flows southeasterly for 65 miles to enter the Chesapeake Bay 9 miles south of Fort
McHenry. The lower 15 miles of the river are tidal. Navigation for deep draft vessels is limited to the
area south of the Hanover Street Bridge, where the width of the river increases abruptly to nearly 1 mile.
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From this point to the mouth, the widih gradually increases to about 4 miles.

The mean range of tides is 2.8 feet at Cape Henry Channel, 2.3 feet at the York Spit Channel, 1.4 feet at

the pamhnnnr\n‘r Shml (‘hannnl 2 feet at the Cm-nl“l'l Em 0 fee{ in tha Cmink;ll Umr D""gﬁ,

1.1 feet at Fort McHenry, and 1.2 feet at Pooles Island in the upper Chesapeake Bay. Prolonged high



winds from the north tend to blow water out of the bay, causing very low tides. Thus, prolonged high
winds from the south blow water into the bay, creating very high tides.

The velocity of the flood current ranges from 1 knot at the entrance to the Chesapeake Bay to
approximately .6 knots at the Craighill Entrance Channel. A vessel entering the Chesapeake Bay through

the Virginia Canes at a sneed of 12 knots can nass Cane Henrv two to three hours

the Virginia Capes at a speed of 12 knots can pass Cape Henry two to three hours prior to high tide and
carry a favorabie current ail the way to Baitimore. A vessel ieaving Baitimore at the same speed at high

tide can carry a favorable current about two-thirds of the way to Cape Henry.

T Tewas £ oo > act
The salinity of the Chesapeake Bay ranges from the highest at the mouth of the bay, where seawater enters

the estuary through the Virginia Capes, to fresh water along the Susquehanna flats at the upper bay.
Salinity also varies considerably throughout the bay along the longitudinal and depth gradients, according
to the seasonality. The salinity of the bay is easily effected by periods of drought and heavy rains, and
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unsmsonamy warmer temperatures. At Da.lumorc, the wnmy varies from an average 5 paris per
thousand (ppt) in the spring to 10 ppt in the fall. The salinity at the mouth of the Potomac River varies
from 11 to 18 ppt, while at Cape Henry it varies from 23 to 29 ppt. The brackish nature of the water at

Baltimore can effect the buovancy of large bulk carriers, sometimes resulting in a 1 foot increase in the

draft of vessels at Baltimore over that at Cape Henry.

The bottom sediments in the Chesapeake Bay and the approach channels to the Baltimore Harbor are

P‘oednm¢nnnﬂy nlay.e-lts’ with some locations of eantl.nh.rlw The upper Checaneake an is a zone of

deposition of sediments, with the Susquehanna River as the principle source of new sediment. Sediments
which shoal in the channels are comprised predominantly of the local sediments, and are mostly clay and
silt.

Baltimore Harbor is considered the tidal portion of the Patapsco River and the adjacent lands. The naturai
water depths are generally less than 20 feet.

The Port-Commercial

Vac ) PP | e 2T mcmn af b Dadacecan MNicrne amd 26a tembhcctbaciaas

The Pori of Baliimore is iocated on a 32 square-mile area of the Patapsco River and its tributaries,
approximately 12 miles northwest of the Chesapeake Bay. The port may be reached from the Atlantic

Ocean by two distinct shipping routes; from the south through the Virginia Capes and the Chesapeake
through the Delaware River, Delaware Bay, C&D Canal, and the Chesapeake Bay.
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The Patapsco River estuary has a long maritime history dating back to 1608. The port was established in
1706, nearly 20 years prior to the incorporation of Baltimore City. The settlers were attracted by the Jones
Falls’ natural water power and the naturaily deep port at Fells Point. By the end of the Revolutionary
War, Baltimore had established regularly scheduled sailing services. In the 19th century, ship building,
warehouses, and piers continued to expand to meet the needs of the growing local and regional markets.
By the 1830’s, the Baltimore Clipper, cargo carrying vessels, steam powered vessels, and railroads
supported the prospering Baltimore commercial market. Beginning in the 1850s, dredging of the
navigation channels enabled even larger vessels to call on the port. Continuing into the 1990s, the Port
of Baltimore remains a growing commercial center.

Handling over 22 million metric tons of foreign cargo and over 11 million metric tons of domestic cargo
in 1993, the Port of Baltimore remains a major facilitator in the thriving Baltimore-Washington
megalopolis.

It is a major node in the distribution networks feeding the markets of New York, Philadelphia. Newark,
and Washington, DC. The Port is the most inland seaport on the east coast providing easy connections to
America’s industrial heartland. Baltimore also contributes to east coast markets as far north as Boston,
Massachusetts and as far south as Charlotte, North Carolina.

The Port-Vessel Activity

As previously discussed, vessels arrive and depart the Port of Baltimore via the southern Chesapeake Bay
(Cape Henry) route or the northern Chesapeake Bay route through the C&D Canal. Vessels using the
C&D canal for passage to or from the Port of Baltimore must have a draft of 33 feet or less. Vessels with
sailing drafts greater than 33 feet must use the main shipping channel (Cape Henry) route into the Port of
Baltimore. Deepening of this channel system to 50 feet was completed in October 1990, as part of the
Baltimore Harbor and Channels 50-foot project.

Vessel types calling on the Port of Baltimore may include autocarriers, break bulk, containers, dry bulk,
tankers, RORO (roll on - roll off) carriers, general cargo, cableships, naval ships, tugs, and tug/barge
combinations. DRI’s World Fleet Forecasting Service will use the following classes to describe the fleet:
cellular (container), bulk, combination, tanker, RORO, vehicle carrier, product tankers, general cargo,
reefer, gas tankers and other ships.

The Port of Baltimore is one of America’s busiest deep-water ports. For container business, this harbor
has ranked between 33 (1989) and 40 (1990) in the top 100 Global Container ports, (Containerization



International Yearbook.) Within the United States, POB ranked 13th (1993) and Sth (1992) for total
foreign waterborne tonnage (based on Waterborne commerce data). POB also ranked 9th (1993 and
1992) in the nation for total value of foreign waterborne cargo (waterborne commerce data). The port’s
45-mile shoreline supports many modemn public and private cargo terminals which handle a wide variety
of general (containerizable) and bulk cargoes.
Foreign commerce at the Port of Baitimore is a mix of buik, general, and specialized cargoes (these cargo
flows are further discussed in Chapter 2). The level of international trade has varied in the last ten years
and is a topic under review in both the public and private sector of the commercial shipping industry.
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Ocean Carriers
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Sleamsnip unes have increased the size of container vessels dramatically over the last decade doubling the
length and sextupling capacity. This extreme growth was the result of market demands when the original

container ships were constructed. In order to meet customer service requirements, shipowners were forced
to build enough ships to continue riginal call schedules. However, the new container vessels were
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considerabiy larger, resuiting in the new fleet repiacing the oider vessels in the ratio of one to three.
Shipowners had to build nearly twice as many ships as the trades could support financially. Thus, their
capacity outsized cargo considerably.

Overcapacity in the steamship industry led many operators to merge efforts, resulting in the consolidation
of some lines. In addition, steamship companies charter space on one another’s vessels (vessel sharing),
substituting cooperation for competition. Due to the large size of the containerships, an oceangoing ship
is more economically efficient when operated from one loading port to one discharging port. Dispatching
ships after cargo is not an economically rewarding system. Therefore, steamship lines utilize smaller
ships (feeders) to distribute and pick up cargo at outlying ports. Thus, feeders carry cargo to and from the
mother ship for final loading or discharge. Feeders improve the deep sea service by sailing on a regular
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response to increased competition, the shipning industry has become very focused
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cumng measures. bmmsmp lines strive to have their container vesseis oomplete as many annuai ocean

transits as possible. To maximize revenue opportunities and earn a return on the huge capital investment
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to build the vessels, lines must minimize containership time in port as much as possible. Most lines
operate on the principle that it is more efficient to have the cargo come to the ship rather than sending the
ship to meet the cargo. The entire container concept is based on the fact that for larger vessels it is
cheaper to move cargo to the vessel than the vessel to the cargo. This concept of consolidating cargo at
designated "load centers” favors ports closest to the ocean. Baltimore's location 150 miles up the
Chesapeake Bay can put it at a disadvantage to the Port of Hampton Roads which is only 18 miles from
open ocean.

Most containerized cargo is carried on commercial ships calling at various ports according to a fixed
schedule, unlike vessels contracted (chartered) for a specific trip, use, or time period. On time delivery is
a crucial competitive factor in the shipping industry. Steamship lines offer their customers intermodal
door-to-door (moving goods via more than one mode of transport to reduce handling and expense) to their
customers in order to provide the shipper with the convenience of one bill of lading, one rate and one
company to deal with on a shipment. This flexibility allows the operator to move cargo, to make calls
according to schedule, or skip ports as a means to save time. The end customer is not usually concerned
how or where the cargo is transported, as long as it arrives at its final destination in good condition and
on time. As a result of this trend, over the last 10 years, steamship lines have shown a preference for
ports near the open ocean like Hampton Roads. Ports located in close proximity to large bodies of deep
water are generally have decper harbors and can accommodate larger vessels. Larger vessels can
complete operations with fewer obstructions, enabling them to discharge and or load cargo with minimum
time investment.

Another factor forcing ships to maintain a strict schedule and stay close to open water is the concept of
Jjust-in-time distribution (J-I-T). J-I-T is a distribution strategy which aims for the lowest inventories
while continually striving for constant improvement in the logistics process. This system ‘pulls” the

distribution process into the entire manufacturing approach, rather than ‘pushing” unneeded or

unnecessary parts/products onto suppliers/customers. With J-I-T, consumption dictates production needs.
Thus, manufacturers limit inventories and respond to demand. This orchestrated responsive distribution
system also eases cash flow by avoiding intensive cash investment on goods in storage. However, because
this system is so time sensitive, schedule failures can have detrimental affects. Due to this sensitivity, a
vessel which is late because of bad weather or the required use of an anchorage, may attempt to make up
the time by increasing its speed. This faster travel usually poses no problem in the open sea, but vessels
seeking to gain time in the Chesapeake Bay must deal with environmental and traffic regulations,
necessitating much slower speeds for 12 to 16 hours each way. For example, Chart 6 presents the
average deep draft speeds in knots for vessel traffic to and from Baltimore Harbor.
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Chart 6
Average deep draft speeds in knots for Baltimore Harbor Navigation

avg speed
location _ (knots) tugs

Intraharbor vessel movement (Ft. Carroll to berth) 3 Y
Ft Carroll to North Point 8to 10 N
North Point through Brewerton E. Extension

swann Point up to C & D Canal approaches 12 N
North Point 10 soithem appioachies to Cape
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Chesapeake City to Cape Henry approaches 1510 20 N

Source: Baltimore Maritime Exchange 2/95
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noted before, because of its size it is not usable for all types of vessels. The existing depth of the Canal
is a disadvantage for vessels sailing with actual drafts greater than 33 feet. Vessels going to or from
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must navigate south to the ocean. This trip requires the vessel to steam 12-16 hours down Cape Henry,
and then 16 additional hours up the coast to arrive at the same place as if they had nsed the C&D Canal.
The POB’s documenied deepest access channei, Cape Henry at 50 feet, compares to other major worid
ports (see Chart 7). The C&D Canal is the alternative route to the port. Currently, studies are being
conducted to determine the feasibility of deepening the C&D canal,

Ports
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U.S. container poris are expanding Gespiic siow growih and sharp Compeuition, €ach poieatially ieading o
overcapacity and cargo rate wars. The expansion is due in part to container trade growth. Global trade
forecasts expect U.S. container traffic to increase. This rise in exports and imports will continue as
countries expand and develop trade relationships. Another reason for expansion is the shift to larger
container ships making fewer pori calls. In response, poris aic building longer berihs, bigger cranes and
larger container yards. For example, the largest U.S. port infrastructure investment in the U.S. is the $5
billion, 30-year port expansion proposed by Long Beach and Los Angeles to keep pace with the containers
shipped from the Far East discharging their cargo on the west coast and then railing across the US,
(landbridge) to east coast destinations. In addition, Charleston, South Carolina plans to invest $400
million to double its container dock capacity by the year 2005. Its rival Savannah, Georgia, intends to
develop Mulberry Grove, a former cotton plantation, into a huge container terminal. New York (Kill Van
Kull) has no expansion underway. The Staten Island container terminal has not reached capacity levels
since U.S. Lines Inc. ceased operations in 1986. New York, the nation's largest general cargo port, is
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Major Ports of Call by Containership Lines

Trade Area Port Chanine

North America Los Angeles
San Francisco
Baltimore via Cape Henry
Baltimore via C&D Canal
Long Beach
Charieston, SC
Norfolk
Halifax
Mobile
Oakland
Houston
New York

Miami
New Orieans
Savannsh

Wilmington, NC

Far East Singapore
Kobe
Tokyo
Busan
Hong Kong
Kaohsiuna
Keelung
Nagoya
Osaka
Yokohama

Northem Europe Aniwerp
‘ Bremerhaven
Le Havre

Felixstowe
Rotterdam
Hamburg -

Soutihern Europe Barceiona
|t e Vo)
Vo

Valencia
Haofa
Piraeus
Cadiz
Leghom

Source: Containerization International Yearbook
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concerned that rival East Coast ports will not recover their mvestments and that their overcapacity will
pull rates down.
The Port of Baltimore established the publicly-financed Maryland Port Administration (MPA) in 1956,
allowing the port to concentrate on developing general cargo trade. MPA built, among other facilities,
a marine ierminai io handie specialized shipments, and within a few years handied 100,000 imported
cars a year, plus military equipment and a growing container trade. In 1991, it completed its $250

million Qmalrt Marine Tarminal a2 ctate of. tlan_arf lnnlmlu automated container transoort Gacilisy Wit
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this addition, the port is well positioned to take advantage of the movement to intermodalism. (A
complete list of all facilities, including numbers of berths, cranes, etc. is contained in Annex G of the
TEpoIt.
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the U.S. and world economies. Manufactured exports grew especially fast, beginning with small items
like toys, and expanding to automobiles and consumer electronics in the 1960s and 1970s. The exports
originated in countries that previously had not exported substantially (especially Japan and other Asian

PR Lncn ommde Thio czena

jocations). wuplw with this irend, was a m.lgc increase in U.S. COLSUILpPLOL of these BOOUS. 141§ Was
accompanied by structural changes in the U.S. economy as many of the manufacturing and producing
industries in the U.S. that had previously been the prime suppliers of these commeodities lost domestic

market chare ta imnorte
market share to 1mmaorts,

Trade through ports in the North Atlantic region, which includes the ports of New York, Philadelphia,
Baltimor= and Hampton Roads, grew 32 percent from 1976 to 1986. During this same period trade
through California ports grew i30percent, South Atlantic ports 99 percent and North Pacific ports 65
percent. Since this period, the number of ship calis ai every Norih Atiantic port has deciined or remained
constant, though the volume of world trade has expanded. This is due to the growing practice of
landbridging cargo (supplementing ocean transport with the use of truck or rail to move cargo over land).

Thinc smathad 1o 1:cad ¢4 mavm anaeavienataley 78 maraant Af Aavon fenen tha Tae Eact ¢4 tha Midoiact and &N
X AUDS MIVUHIUU IS UDGAL W LIVVYY GUPIVALLILGILVEY /J PeiVAidll Ul VAl BV L1VIL WG 1'al 12adL (U UiV LVAIUWOL allid oV

percent to the East Coast. This distribution method reduces operating costs and time expense as ships call
at fewer ports and avoid navigating the Panama Canal. Delivery of a container via landbridge requires
just 13 to 17 days to move from North Asia to Baltimore. This compares with 23 to 31 days using the all
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European trade.
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One major trend that could potentially work in Baltimore's favor is the apparent shift in export
manufacturing from North Asia (Japan, Korea and Taiwan) to South Asia (Thailand, Malaysia and
Indonesia). As more and more manufacturing moves south, the trend to use a new ocean route may
increase. For example, cargo exported from Singapore transported via the Suez and then to the U.S. east

coast will take about 22 days. This same cargo moved via the West Coast to the East Coast would take 28
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ne the sonrce of some imnarts closer to the East Coast.

Conclusion

These issues present critical considerations for the Port of Baltimore. As vessel operators merge efforts
and reduce calls, competition among ports continues to intensify. A port seeking to gain the greatest
share of business, must capitalize on recent developments. Ports that understand “load centers” and
support ‘feeder operations” can offer attractive services for ship owners and operators. Ports that
diversify their marketing efforts can avoid the risk of a specialty that becomes outdated and unwanted.

For the economic study, DRI/McGraw-Hill (DRI) acts as the primary consultant, collaborating with other
transportation and maritime experts to provide a thorough evaluation. Work on the Baltimore Harbor
Anchorages and Channel Feasibility Study commenced in September 1994, with preliminary
investigations and fact finding. DRI continued to provide the majority of the data processing required for
a concise analytical evaluation of the port’s current commercial and vessel activity. The data sources
utilized include: the Baltimore Maritime Exchange (BME), Waterborne Commerce Statistics Center of
the Water Resource Support Center, Journal of Commerce’s PIERS database (PIERS), Lloyd’s Maritime

Informatian Sarvicas (1 lavd’c) DRI’c Warld Fleat Farecact Service (WFES) and Warld Sea Trade Service
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(WSTS), and the Fairplay database (Fairplay). These databases and the methodology used will be
discussed in detail in Chapter 4.

DRI’s Experience and Expertise

The DRI/McGraw-Hill study team for the Baltimore Harbor Anchorages and Channels Feasibility Study is
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contribute unique skills which enable DRI to approach and execute this report effectively and efficiently.
Team members include former maritime and intermodal professidnals, as well as, data analysts and

programmers. DRI has significant experience in maritime port feasibility studies (see details below).
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DRI/McGraw-Hill Corporate Qualifications

DRI/McGraw-Hill has performed economic consulting for more than 25 years, providing a wide range of
analysis and forecasting services to clients worldwide. DRI/McGraw-Hill is a firm of more than 400
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in the areas of quantitative economic research and forecasting. DRI is also recognized as the leading
consultancy focusing on international transportation and trade analysis. DRI has completed dozens of

policy and planning studies for Federal clients such as the U. S, Army Corps of Engineers, the Maritime

Adminisiration, NATO, the Panama Canai Commission, the Federal Highway Administration, and the
Federal Railroad Administration. DRI’s Trade and Transportation Group has also completed numerous
planning and policy studies for public sector clients at the state and local levels.

Transportation Experience

DRI's Trade and Transportation Group is responsibie for serving DRI clients in the transportation
industry, including the 10 largest railroads, commercial airlines and air freight carriers, trucking and
maritime shipping firms, including most of the largest global container operators, sea and air port
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DRI's Trade and Transportation Group provides planning analysis and consulting services to a diverse

group of clients concerned with the nprfnrmnnm of transnortation markets. DRI has worked rlneolv with

clients concerned with of transportation markets has worked closely with
government agencies, companies, and associations to address a wide variety of demand forecasting,
tactical and strategic planning, business planning process, and public policy issues. The Trade and
Transportation Group works closely with DRI's domestic industry and regional economic service groups to
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provide dynamic analyses
DRI’s Trade and Transportation Group produces a number of ongoing and customized consulting services
for client organizations covering both domestic and international transnortation. In the U S. and the rest

for client organizations covering both domesti international transportation. rest

PR

of North America, DRI provides tailored analytical consulting services to railroads, motor carriers,
passenger airlines and parcel/express carriers to assist them to identify market opportunities, evaluate
their competitive position, and create strategies and services to address market and client demands,
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1he joliowing is a partiai list of recent corporate experience and periormance.

Completed Projects

Maritime/Port/Navigation Studies
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Chesapeake and Delaware Canal Study — In this project feasibility study for the Philadelphia District of
the U.S. Army Corps of Engineers and the Maryland Port Administration, DRI performed an economic
anﬂysisof&emsﬁmdNaﬁonﬂEwmmicT)cvdopmmtbeneﬁﬁassodme&witbimpmhgme
Chesapeake and Delaware Canal. This study included interviews with major shippers currently using the

Port of Baltimore and and included an assessment on the likelihood of thece chlm "\me\nv their

commitment to the Port if the waterway were improved. Bothanecononncanduadefozemstwere
prepared and DRI analyzed classes of ships currently using the canal and potentially using the canal in the
future. World Sea Trade forecasts of United States trade with the world were used along with detailed
analysis of ship movements from DRI’s World Fleet Forecasting Service. (1994)

The National Dredging Needs Studv of Ports and Harbors - On behalf of the U.S. Army Corps of

Engineers, Institute for Water Resources, DRI is conducting a comprehensive national study of dredging
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needs. msstudy,whencomplete_mﬂpmvmeananalys:sandmmatsofﬂxedredgmgnwdsofthc
United States now and in the future. In this study, models are being developed which link the regional
economic growth in trade, both domestic and international, to the characteristics and operating
characteristics of the world ocean vessel fleet and port system now and in the future. (1994-1995)

South Atlantic Containership Market Study - On behalf of the Army Corps of Engineers, Savannah

strict, DRI completed a project analyzing the market for containership traffic through the ports in the

avmlabmtyofponandmlandmnastmcmrerequneatosewelmanumarxets This study included an
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analysis of freight flows, by corridor, i in ¢

and links for this freight. (1992)

Roll-On/Roll-Off Market Analysis — DRI was part of a consulting team which analyzed the market for a
new generation of high speed Roll-On/Roll-Off ships for the U. S. Maritime Administration and the
DeparunmtoftheNavy The smdysobjecﬁvewastoamtheconstraintstooommercialviabﬂityfora
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setoIproposednewnstcargosmpsunwconsmcmnon. The study required DRI to link our EXisting
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deployment current rates and operating costs and potential technology efficiencies which could increase
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of commercial cargo for these vessels. Included as part of this study was a DRI developed Required
FrexghtRateModeldslgnedto aﬂuwanalystsatMarAdtoaltervaﬁousparametersassociatedwithth&sc
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ships in order to assess poteniiai for diversion from other, existing ships currenily operating. {(1593)

Panama Canal Traffic Forecasting Svstem - For the Panama Canal Commission, DRI, in conjunction
with a co-contractor, developed an analysis of Panama Canal traffic based on DRI’s forecast for the
world's tanker, dry bulk, and liner cargo markets. This project also included an analysis of the Canal's toll
structure and related forecasts of toll revenues for the Canal. The Canal received a toll forecasting model
at the end of the project giving the Canal Commission the ability to work with giobal commodity demand
foremstsﬁomDRItomaintainitsowntollrcvenueformsL This project required the analysis of North

American land uu.usc ‘ntern:ulo’l frei ght corT dnrs which Mmpefe with f'h. canal.

Suez Canal Traffic Forecasting Svstem — DRI, along with two subcontractors, developed long-term
projections of Suez Canal traffic measured in cargo tons by type of commodity and in vessel transits. The
model incorporates commodity demand and supply considerations from the World Sea Trade Service,

world fleet projecﬁons from the World Fleet Forecast Service, and a cost model by route that feeds a route-
choice decision model. The entire model was made availabie to ihe client in a PC format for semsitivity
analyses concerning various traffic and economic alternatives. This project required examining

-
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alternative routes for international cargo flows including such competitive international US-Asian cargo
routes as the Transpacific and US landbridge versus a combined Indian Ocean-Transatlantic routing.

Impact of Waterway User Charges — On behalf of the U.S. Department of Transportation and the
Department of Commerce, DRIanalyudthcimpactofwatawayuserchargwandtheirimpacton:
waterway traffic, commodity prices, U.S. international trade, competitive transport modes, and the
feasibility of inland waterway improvement projects,

A By deibiatasiiasd St

Suez Canal Expansion Assessment — On behalf of the Suez Canal Authority (SCA), DRI led a study
team who reviewed and evaluated a study of the potential for widening and deepening the Suez Canal.
TheoﬁginalsmdywascommissionedbytheSCAmdetmnethefeasﬂ)mty, including economic,
financial, and engineering dimensions, of pursuing phase Ii of the SCA's iong-term expansion pians. The
SCA requested the study team to perform a thorough evaluation of the global economics, trade lane and
commodity projections; fleet projections by ship type and size; and Suez Canal traffic forecasts developed
by an eatlier consultant. To carry out the review, the study team tailored models of Suez traffic to global
economic and fleet variables and used these models to forecast Suez Canal traffic.

NATO Trade Studies —- DRI undertook for the North Atlantic Treaty Organization a mumber of studies
of the existing and future trade on the North Atlantic and into NATO member states. These studies were
designed to provide inputs to NATO planners in the event of a forced resupply of Europe in the event of a

Ted o creen Alal assosens ] P e
war in Europe. The study’s fully integrated DRI’s global ic cutlook; demand projections for the

tanker, dry bulk, and liner markets; analysis and projections of vessel availability in the future; and
detailed projections of trade by route. In addition to studies, DRI also developed for NATO standalone
analytical packages designed to allow alternative levels of seaborne requirements (imports) to be tested.

Global Fleet Forecast — On behalf of an organization of major industrialized nations, DRI and two
subcontractors developed a forecast of the world merchant shipping fleet by ship type and size, based on
consistent macroeconomic projections for major regions of the world. Projections of the movement of
trade in 55 commeodities across 200 routes determine the demand for certain types and sizes of ships,
while supply data, new building estimates, route capacity information, and scranpage and loss data are

WILLIC SULRMY SOl ARSI, 88 Rl S e

oombmedtoformthea:pplysxde The result is a balanced outlook for the world fleet, with complete

IVA Traffic Outlook — For the Tennessee Valley Authority, DRI studied the long-term outlook for
traffic on the Tennessee River system for major commodity groups: grain, coal, forest products, chemicals,
petroleum, steel. DRI developed models which linked traffic in these markets to industry and regional
economic indicators, and also incorporated the impact of modal competition with railroads.

Sea Trade Forecasting System — For the Office of Policy and Plans of the U.S. Maritime
Administration, DRI built an ocean-borne trade modeling and forecasting system encompassing detailed
commodity flows on all 28 essential routes of U.S. foreign trade by five coastal regions. DRI developed

the customized commodity trade route database and the trade route specific forecasts linked to DRI's
country specific forecasting models. Commodity flows originating and destinating within various regions

t TT Q wwara imalindad in ¢tha crctame ot tha caciocmal laceal
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St. Lawrence Shipping Forecast — On behalf of the St. Lawrence Seaway Authority, DRI assisted in the
development of model which forecast commodity-specific freight volumes and movements on the Seaway
over a 20-year forecast horizon. The analysis covered the major market area (interlake Canada/U.S.,
overseas), and included volume projections for through, local and total cargoes. A computer model was
developed to allow for performing sensitivity analysis. The model includes the capability to test factors
such as changes in patterns of regional economic growth and resource availability, and changes in relative
shipping costs by route and by mode.

o
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Specialized Port Traffic Studies

DRI has, over the last several years, carried out numerous analyses of US and foreign port

itv. Each of these has been based on the regularly updated forecasts from the World Sea Trade
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Many of these studies are performed on a recurring basis as input o the client’s plannin;

Forecasts and reports have been prepared for the:

Port Authority of New York/New Jersey
Port of Greater Port Arthur

Ports Canada

Port of Charieston

et Thmw o owe Aot
Port Development Board of Hong Kong

Port valadee

AL ASY e

Port of Georga

Port of Hamburg

Port of Houston Authority
Port of Kachsiung (China)
Port of Long Beach

Doact al'Y me Aovwanlas

rOItl 01 LOS ALEEIES
Port of Qakland

X WAL Ui \sGansiaal

Port of Portland

- Port of Rotterdam

Port of Seattle
Vancouver Ports Corporation
Virginia Port Authority



DRUI’s Interaction With Other Study Team Elements

For this study, the DRI team collaborated with Dr. Micheal Racer at University of Memphis, the Planning

n Qfﬁﬂ" Raltimare Dictrict Office (RN af the Carme af FEnaginasre and the Watar Dacarnas

Division Baltimore District Office (BDO) of the Corps of Engineers and the Water Resources
Support Center’s Institute for Water Resources. DRI provided data processing and analysis of existing
vessel traffic required, and provided the data to Dr. Racer. Dr. Racer used this data for his port simulation
model. His analysis includes the costs for vessels using the Port of Baltimore. DRI’s contribution is the

- af ok wrneld Aneen erancal £ DT
underlying economic demand for cargo and the composition of the world cargo vessel fleet. DRI

participated in several project planning and coordination meetings with Dr. Racer and members of the
planning division of BDO. The economic analysis for the project was organized and managed by the
Economics Section of the Planning Division at BDO. The staff at the IWR, Water Resources Support

Center, also contributed guidance in the execution and analysis for this navigation study.

a_lxsis.

PR R—— ad &L . meae

This report presenis ihe existing economic acivity at the Pori of Baitimore from severai different
perspectives. First, the current patterns in trade activity were examined. This activity is presented both in
terms of the cargo moving in the Port of Baltimore and also in terms of the vessels on which the cargo is

orre hotoasn ron commerce rec mnes
moving. The interrelationship between the cargo, the routes on which commerce moves, and the types of

vessels sailing is also examined. Next, the Port of Baltimore’s role in the region, country, and the world
is presented in terms of the existing nature of the cargo moving to, from, and through (via) the Port of
Baltimore. This analysis is followed by backup information, documenting the data sources used in the
analysis.

[
N
D



Chapter 2
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characteristics, and trade routes. Levels of anaiysis will include giobal, national, regional, and local
sectors. In addition, this chapter will discuss the interrelationships between the trade and the merchant
fleet.

Introduction

The port of Baltimore is situated in a sheltered harbor and is accessible to major American and foreign
ports. This combination attracted manufacturing industries profiting from the inexpensive shipment of
bulk raw materiais. Since the turn of the century, the bulk commodities trade has held a prominent
position in the types of cargo moving through the port. Imports of iron ore (from Chile & Canada) fed
Bethlehem Steel, and West Virginia coal exports provided fuel around the world. In addition, large flows

Af avnin hown Anntinuad ta marva ant Af tha nart ta vamane alahal dastinatinne Tha mart’e neavimmitr  ta
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East Coast and Midwestern markets has been an added attraction to manufacturers.

The port is the third largest handler of containerized cargo on the eastern seaboard, with 200 berths used

) P . | M PRue) | PPy S ‘Iﬂl\‘) T ..
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port also has the world’s largest coastal facilities for loading and unloading dry bulk commodities. It
benefits from its proximity to the Midwestern markets, with a 150-mile inland advantage over its Atlantic

1993 Commodity Movement Analysis

Global

To better understand the commerce conditions at the Port of Baltimore, a brief study of trade in larger
geographical trading areas will be presented. The discussion will begin with a global view, followed by

natinnal samianal and Snaller o lanal Dalhmars neacsantatinn  To acdae ¢4 caennacd o cvnma smencenvnd adee
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using the 80/20 rule, the top 80% of Metric Tons moved during 1993 are analyzed (see Chart 8), however
a full detailed table of all commodities is available in Chart 9.
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Chart 8
Chart Detailing the 10 Largest Commodities Traded in the World

80% Total Global Trade (MTONS)

H Crude petroleum
OCoal & coke

B Iron ore

i Petroleum products

P emion
Wi \FIan i

OCement, Lime & Stone
Biron & Steel

B Lumber & Wood

B Natural and Manufactured Gas
B Other Chemicals

Source: DRI/Mercer World Sea Trade Service, 1993

A review of 80 percent of the total tonnage moved around the globe in 1993, provides a list of ten
commodities: crude petroleum, coal & coke, iron ore, petroleum products, grain, cement, lime & stone,
iron & steel, lumber & wood, natural and manufactured gas, and other chemicals. Crude petroleum

represents 26 percent of the total tonnage moved in 1993. Coal & coke represents 14 percent, iron ore 10

percent and and ngt_mlanm nrndncte are R nercent of the total tons. Grain makes up n.m-}y 6 percent of al!

global moves, with cement, lime & stone at approximately 5 percent. Iron & steel and lumber & wood
each represent 4 percent of the 1993 total tonnage moves.

rarrant I3 e alhawmecanle 7 e
Natural and manufactured gas are 2 percent of global tonnage, followed by other chemicals (2 percent).

Based on these statistics, energy movements make nearly 50 percent of all commodity moves worldwide,
excluding lumber.
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Chart 9

—_ Top Ten Commodities Comprising Total Global Moves for 1993
comemodity 1993 mions % totai

[Crude petroleum 990,794,100 26%
Coal & coke 560,273,900 14%
firon ore 397,672,900 10%
[Petroteum products 327,584,800 8%
Grain 231,288,200 6%
Cement, Lime & Stone 193,188,600 5%
[iron & Steel 138,608,800 4%
Lumber & Wood 136,074,100 4%
Natural and Manufactured Gas 85,600,160 2%
Other Chemicals 70,008 820 2%
Subtotal 3,131,184,380

|Percentage of total 80.91% 81%
Total 3,870,192,757

Source: DRI/Mercer World Sea Trade Service, 1993
National

On a national level, trade into and out of the United States varies slightly from the previous global

nattarne  Nine mmmmhfu aronne malke up f09%, of total caron mmnno to and from the Ulnited States in
parivius. SAVBpY hatane? - ud

1993 (see Chart 10). In addition, U.S. trade in the various commodity groups represent different shares of
the global trade thus identifying the effects of US commodity trade on total worldwide trade.

Chart 10
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otai U.S. Trade with the Worid {(MTONS)

M Crude petroleum
O Petrolem products

B Grain

] Bauxite & Other Base Metal
Ores

B Iron ore

Source: DRIMercer World Sea Trade Service, 1993
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The largest commodity traded in the U.S. continues to be crude petroleum representing over 30 percent of

total tons traded-comnared to a2 UU.S. share of old\al crude moves of 28 nercent  Petrolenm nraducts hold
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second place, representing 15 percent of totai tonnage traded. Grain makes up 11 percent of U.S. trade
with the world, and U.S. grain shipments represent 44 percent of total grain moves worldwide. In
addition, coal & coke represents 8.6 percent of tonnage moved in and out of the United States, with the

TTCQ Lhaldiae o cmacnale: © cmacacct ceaclent alivncs Al tmtnl olalenl amnl O b e e i e

U.S. bolding a ncarly 8 percent market share of total gioval coal & coke moves. Cement, lime & stone
hold nearly 5 percent of total tonnage, lumber & wood 3 percent, and finally, other chemicals, bauxite,
and iron ore each maintain 2 percent of the total tonnage moved between the United States and the world

trade. Total IS trade in metric tons is 23 percent of total worldwide trade

pili=ig gl iy VWAIL Wi LULAL VVWALWL VY AW LA AR .

The chart below, Chart 11, details the relationship of each commodity to the total number of metric tons
traded between the U.S. and the world, as well as the impact that US trade has on total global trade. The

Anleccanes G/ 2atnl?? Fatailea thao alhoace af cacabl ccccccadide: Saceacd she Sadal camod . dme gead_ 3 Lo ____ aL_
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United States and the rest of the world. The column titled “% world” looks at total global trade and
illustrates the contribution that U.S. trade makes toward this global total.

Chart 11
United States Trade with the World Commodities - Top 80%
Comparative Market Shares ) )
commodity 1993 mtons % total % world
ICrude petroleum 275,092,300 31% 28%
JPetroleum producis 134,082,000 15% 41%
Grain 101,778,000 11% 44%
Coal & coke 77,743,260 Q9% 8%
Cement, Lime & Stone 44,080,490 5% 23%
|Lumber & wood 26,813,470 % 20%
|other chemicais 21,494,850 2% 31%
|Bauxite & Other Base Metal 20,830,480 2% 33%
l!m ore 19,351,960 2% 5%
Subtotal 721,266,810 81%
9% of total 80.68%
Total 893,984,043
Source: DRI/Mercer World Sea Trade Service, 1993
East Coast Regional
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These two regions are involved in different trades at much different levels (see Chart 12 and 13). The

commodities listed in the 80 percent group for the North Atlantic are characterized by several very large
bulk commodities. The North Atlantic’s 80 percent market activity includes nine commodities, with 70



percent of total tons moved comprising crude petroleum, coal & coke, and petroleum products. The South
Atlantic, however, maintains a diverse collection of twelve commodities within its 80 percent range-a mix
of bulk and general cargo, as illustrated in the following charts (commodities in metric tons). Total
tonnage moved between the two regions varies considerably with the North Atlantic shipping almost three
times that of the South Atlantic (210 million metric tons compared to 72 million metric tons in 1993).
Charts Comparing Commodity Mix of North Atlantic Trade with the World 1993 with

Commodity Mix of the South Atlantic Trade with the World 1993.
Chart 12

80% of Total Market N Atlantic and the World (Mtons)

H Crude petroleum
3 Coai & coke

R D advalassom sonnsd sonbe
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B Coment Lime 2 Stone
D iron ore

3 Other ores & Scrap

H Food Products

H Fruits & Vegetables
B Grain

Source: DRIMercer World Sea Trade Service, 1993
Chart 13

80% of Total Market S Atlantic and the World (Mtons)

B Puin & Waste paber
B Paper

@ Bawdte & other metal
@ Consumer goods

B Lumber & Wood

M Fruits & Vegetables
H Food Products

.

Source: DRI/Mercer World Sea Trade Service, 1993
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Ports of the ) orth Atlantic !‘ggl:v_ are hoth dm@ly l'l)tvn'rm'lmod and exmerience extreme cold weather
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necessitating the delivery of more petroicum and heating oil. These factors influence this regions trade
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Like the previcus Chart 11, Chart 13 below shows the weight amount of each commodity shipped and iis
comprehensive share as a percentage of the region’s U.S. and global trade. The column ‘% total” reflects
the breakdown of various commodities within the North Atlantic trade. The next column ‘% USA”
describes the North Atlantic’s contribution to the trade involving the United States and the rest of the
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worid. In this column, the North Atiantic’s participation in overall US trade is identified on a per
commodity basis. Finally, “% world” presents the North Atlantic’s influence of overall global trade on a
per commodity basis.

s 12

CHar 1o
North Atlantic Commadities - 0% - 'I"nn Tonnace
With Comparative Sbam
commodity 1993 mtons % total % USA % world
Crude petroleum 70,070,480 33% 25% 7%
Coal & coke 44,683,960 21% 57% 8%
|Petroleum products 34,094,710 16% 25% 10%
Cement, Lime & Stone 8,503,726 4% i9% 4%
Iron ore 6,582,207 3% 34% 2%
Other ores & Scrap 4,379,394 2% 46%  15%
Food Products 3,323,292 2% 36% 9%
Fruits & Vegetables 3,257,124 2% 29% 7%
Grain 2,956,134 1% 3% 1%
Subtotal 177,861,027 85%
% of total 84.76%
Totai 209,852,155

Source: DRI/Mercer World Sea Trade Service
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From the chart above, the ILgjoTIy 1 COMIIoAIly moves for the xeglun may be reviewed. Crude peuoicum

(33 percent of all trade for the North Atlantic region in 1993), coal & coke (21 percent) and petroleum
products (16 percent) are large participants. It is also interesting to note the North Atlantic’s commodity

S rtnl tenda tanoncn o anal B Al
trade in relationship to that of the nation. As indicated, 21 percent of total trade tONnage is Coal o COKE,

at the same time, this region 57 percent of the total national tonnage of coal & coke. Other ores and
scrap, although only representing 2 percent of the total North Atlantic trade with the world by metric tons,

actually represents 46 percent of that commeodity category traded among the United States and the world.
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Therefore, although other ores & scrap may seem to be a small contributor within the North Atiantic, this

region’s trade in this commodity is quite significant on a national scale. In addition, this same commodity



makes up 15% of total other ores & scrap traded on the world market. Iron ore, 3 percent of the region’s
tonnage, makes up 34 percent of all iron ore traded between the nation and the world. The food products
and fruits and vegetables commodity groups are small compared with the gross tonnage of the North
Atlantic’s bulk cargo. However, these food items represent nearly a third of all food stuffs traded between
the United States and the world. A further look details the region’s position in other commodity
shipments around the globe, petroleum products trade (10 percent) and food products (9 percent) hold
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South Atlantic

This region participates in several diverse commodity trades as shown in the reiatively high number of
commodities in the top 80 percent range- a total of twelve.
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the region’s U.S. and global trade. The column ‘% total” reflects the breakdown of various commodities
within the South Atlantic trade. The next column “% USA” describes the South Atlantic’s contribution to
the trade involving the United States and the rest of the world. In this column, the South Atlantic’s

pa.xucxpauon in overall US ixade is identified on a per oommouuy basis. rmauy, “Yo worid” presents ibe

South Atlantic’s influence on overall global trade on a per commodity basis.

Chart 14
South Atlantic Commodities - 80% - Top Tonnage
With Comparative Shares

commodity 1993 mtons % total % USA % world
Crude petroleum 15,765,420 27% 6% 2%
Petroleum products 14,243,520 25% 11% 4%
Cement, lime & stone 8,451,250 15% 19% 4%
Coal & coke 2,841,412 5% 4% 1%
Other chemicals 2,629,488 5% 12% 4%
Pulp & Waste paper 2,618,231 5% 27% 8%
Paper 2,237,102 4% 24% 8%
Bawdte & other metal 2,126,302 4% 10% 3%
Consumer goods 2,103,480 4% 16% 504
Lumber & Wood 1,888,126 3% 7% 1%
Fruits & Vegetables 1,636,631 3% 15% 4%
Food Products 1,581,881 3% 17% 4%
Subtotal 68,122,823
% of total 81%
Totai 71,638,056
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The trade in the South Atlantic region includes many different types of commodities. Crude petroleum
makes up 27 percent of this region’s trade, 6 percent lass than the North Atlantic region profile.
Petroleum products make up 25 percent of total tonnage; however, this is 9 percent higher than for the
North Adlantic. The south trades more intensively in the cement, lime & stone business, 15 percent of
total, compared with the North Atlantic (north 4 percent). In addition, the southern region’s accounts for
19 percent of U.S. world trade in this commodity category. The north maintains a larger share of coal &
coke tonnage traded than the southern states 21 percent compared to 5 percent. Pulp & waste paper and
paper commodities, although only contributing 5 percent to the overall tonnage moved for the South
Atlantic region, represent 27 percent of the U.S. trade in this category and 24 percent of global trade. The
pulp & waste paper figures reflect an 8 percent share in tonnages moved worldwide. In non-bulk
categories, the south’s trade in consumer goods represents 16 percent of the U.S. total. Additionally,
fruits and vegetables make up 15 percent of overall US trade, while food products have a 17 percent share.

Baltimore
General Commodity Flows

The commodity tonnage profile of the Port of Baltimore (again using the top 80% analysis) is similar to
that of the North Atlantic ports, in that it maintains a strong bulk orientation (see Chart 15). However,
where the North Atlantic profile has crude petroleum in the number one position, in Baltimore, coal is the
primary commodity. Based on total metric tons moved during 1993, the POB’s greatest tonnage category
/commodity group was coal & coke at 8.6 million metric tons—38% of its total tonnage. Baltimore’s top
moving commodities after coal are iron ore, cement, lime & stone, grain, oilseeds, and petroleum
products. These commodities (excluding oilseeds) are also world trade’s top six movers. Chart 15 details
the top 80% of total tonnage moved in 1993 between the Port of Baltimore and the world.
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Chart 15
Chart Detailing the 10 Largest Commodities Making up Baltimore Trade

80% of Total Trade for Port of Baltimore and the World (Mtons)

Chart 16 depicts the different relationships associated with commodity flows at different ievels. The
column ‘% total” shows the breakdown of various commodities within the Baltimore trade. Next, the
column marked “%NATL” reflects Baltimore’s participation in the overall trade between the North
Atlantic region and the world. The next column ‘% USA” describes the port contribution to the trade
involving the United States and the rest of the world. In this column, Baltimore’s participation in overall
US trade is identified on a per commodity basis. Finally, ‘% world” presents the North Atlantic’s share of
overall global trade on a per commodity basis.

When comparing POB to the total North Atlantic ports, commodities unique to Baltimore are: oilseeds,
sugar, and iron & steel. As illustrated in the chart below, these commodities are major participants in

trade between the North Atlantic and the world with oilseeds mmmmmno an R0 percent share, sugar 46
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percent, and iron & steel 26 percent. Additionaily, the Baitimore port coniributes to the tonnage moved
between the North Atlantic region and the world by providing the following commodities and shares: iron
ore 50 percent, grain 47 percent, and bauxite and other base metals 42 percent. Thus, POB’s 1993 total of

saqs . .
3.3 "““'Gn metric tons Gf iron ore mads up 14 pemnt of the fml 23 ma'l'ln\n mntnr- tons between

Baltimore and the world. This same tonnage represented 50 percent of all iron ore tonnage moved
between the entire North Atlantic region and the world (6.5 metric tons). Finally, this same iron ore
maintained a 17 percent share of the almost 20,000 million metric tons of iron ore traded between the
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U.S. and the globe. For total tonnage moved around the world, POB’s portion is a small 1 percent share
of the 397.6 million metric ton total.

Chart 16
Baltimore Commodities - 80% Total (inbound + QOutbound) Tonnage
With Comparative Shares
commodity 1993 mtons % total % NATL % USA % world
region

Coal & coke 8,615,467 38% 19% 11% 2%
iron ore 3,279,103 14% 50% 17% 1%
Cement, Lime & Stone 2,004,274 9% 24% 5% 1%
Grain 1,389,019 6% 47% 1% 1%
Oilseeds 966,008 4% 80% 5% 2%
Petroleum Products 727,667 3% 2% 1% 0%
Sugar 617,242 3% 46% 19% 3%
Iron & Steel 606,644 3% 26% 3% 0%
Bauxite & other base 462,121 2% 42% 2% 1%
Subtotal 18,667,545 82%

% of total 81.50%

Total 22,904,319

Source: DRI/Mercer World Sea Trade Service, 1993

Baltimore: Trade Direction

As illustrated in Chart 17, Baltimore handled more than 24 million metric tons of cargo in 1993. Inbound
and outbound tonnages were evenly split.
Chart 17

Baltimore's Cargo in 1993
(in million metric tons)
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Port of Baltimore Containerized Cargoes for 1993

Of the 24 million metric tons moved in 1993, about 12 percent of these metric tons moved in containers.
Chart 18 depicts the split in containerized cargoes for inbound and outbound. Imports are slightly larger
than exports-by 11 percent.

Btotal
M exports

It is important to note the prevalence of containerized shipping at the port of Baltimore, as container
vessels play an important role in the distribution of finished goods. In addition, cargo moving in

containers 15 _._a_.‘ﬂ.y. } PN 'V'al'l.'le Con‘”"‘a""" cargoes are alea mcnrnd m _l _F v” sorl Twmtv-

Foot Equivalent Units. Chart 19 presents total containerized cargoes in TEUs. Total containerized
trade in and out of Baltimore is balanced, with the number of boxes moving in and out nearly the

Chart 19
1993 Total Containerized Trade for Port of Baltimore

TEUs

Source: DRU/Mercer World Sea Trade Service, 1993
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Baltimore’s Commodity Trade with the World-Inbound

TAAS AL L __ 3.2 _____ RPN S

For the 1993, the inbound irade was dominaied (in voiume) by iron ore, cemeni and petroieum producis
(see Chart 20). Coal and iron-steel products are also a major part of the inbound business.

e awmé 0
ALY &4V

Baltimore's Top Import Commodities
1993
fimm thneand meadeis dtnme)
\ill EXURIDALIU I BV VUIRY)

Commodity Category 1993}
Iron Ore 3.3)
ICement Lime 1=9|
Petroleum Products o,7|
Coal & Coke 1.0|
Total of Above 6.9]
Percent of Total 59%j
Total All Commodities 11.6|

Source: DRI/Mercer Worid Sea Trade Service, 1993

Other prominent bulk imports are sugar and bauxite (see Chart 21). However, passenger cars and heavy

transnortation equinment alsg are maior contributare to inhaaind am\nm as well as lumber nile & fate
uww«llnuvu q m‘ GOV GAv .-Iq ALSAINTALINE VY il AUV WAy VAAD BAs Aty

rubber, pulp & waste paper, other chemicais and paper, and non-ferrous metais. Typical bulk and tanker
products are an important part of this trade. Bulk and tanker cargo together account for approximately 73
percent of the trade in tonnage terms. Imported general cargo products moving through the Port of

Baltimore include fruits and vegmmes food pl'O(IllC[S, and consumer g(x‘)us
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Chart 21

Baltimore's Inbound 1993 Commodities

(in thousand metric tons)
Commodity 1993
Iron Ore 3,279
Cement, Lime 1,968
Coal & Coke 1,053
Petroleum Products 697
Sugar 612
Iron & Steel 524
Bauxite 453
Automobiles 246
[Other Chemicals 213
Food, Beverages 173
Consumer Goods 146
Light Ind Machinery 116
Fruits, Vegetables 112
Paper 99
|Other Min-Metallic Manf 75
Rubber 65
Meat, Fish 60
Lumber, Piywood 50
|Chemical Products 39
Skins, Textile Fiber 11
Crude Petroleum 0
Total of Above 9,991
Total Imports 11,260

Source: DRUMercer World Sea Trade Service
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Trading Partners - Imports

Since the late 1980s Raltimore has maintained leadizo inbound trading ba ps with C
Latin America (Chart 22).

Chart 22
Imports for Baltimore 1993
1993 Imports
[U.S. 0
Canada 3,232,172
N Europe §04,31S5
S Europe 379,333
Japan 878,422
Aust/NZ 944,086
Latin America 3,630,673
West Coast 396,603
East Coast 2,146,092
Caribbean 1,087,978
Africa 518,248
West Coast an7,612
East Coast 8,986/
S Africa 201,650
Far East 413,111
SE Asia 243,922
Far East NiEs 80,278
Ciwna 88,911
Middic East 132,650
Arabian Gulf 8,773
indian Subcontinent 59274
Mediteiranean 64,603
Eastern Europe 226,563
Other Regions 0
World 11,259,580

Source: DRI/Mercer World Sea Trade Service

From 1988 to 1993, the port imported an average of 3.9 million metric tons annually from Latin America
(chiefly east coast countries) and 3.4 million metric tons of from Canada. Northern Europe imports
averaged 1.14 million metric tons and from Japan 733 million metric tons. Trade from Eastern E Europe, a
yearly average of .132 miilion metric tons, shows growth during this period. However the average growth
rate is 17.4 percent, with a large jump from 1992 to 1993 of 132 percent. Worldwide inbound cargo for

Baltimore between 1988 and 1993, maintained an annual average of just cver 12 million metric tons.
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Commodity Trade with the World-Outhound

Exports from the port of Baltimore to the globe are dominated by coal & coke which makes up over half the total
tonnage. Grain and oilseeds make up another large part of export categories/commodities exported.

Chart 23
Baltimore's Top Outbound Commeodities 1993
(in thousand metric tons)

Commodity 1993
Coal & Coke 7,561.0
Oil Seeds 963.7
Grain 1,368.7
Total of Above 9,895.40
TOTAL 11,644.7
Percent of Total

Coal & Coke 65
Oil Seeds 8
Total 85

Raltimore's coal exports were lowerin 10072 than 1020 mactly dis ta a dacline in chinmente ta Narthern Eiimne
1779 1707, diUdUy Guv WU @ UMLALIV Al Suupiluvaiw oV A YWilivii Luivpe,

APGILLLLIVIY O WGl WSPUIID VWA BJVVA A
where Germany's steel industry was hurt by its slowing economy and by a drop in demand for steel by its
neighboring countries. Northern Europe's main economies have now returned to positive growth. Grain exports
declined 37.8 percent between 1989 and 1993.

Referring to Chart 24, additional prominent Baitimore exports in 1993 inciude: lumber, chemical producis,
automobiles, other chemicals, heavy transportation equipment, light industrial machinery and consumer goods.
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Chart 24

Baltimore's Outbound Commodities 1993

(in thousand metric tons)
Commodity 1993
Coal & Coke 7,561
Grain 1,368
Oilseeds 965
Lumber, Plywood 262
Chemical Products 123
Automobiles 119
Other Chemicals 109
Heavy Transp/Constr 89
Light Ind Machinery 87
AConsuma Goods 88
Paper 85
Iron & Steel 82
Other Min/Metallic Manf 78
Food, Beverages 68
Meat, Fish 49
Pulp & Waste 47
Other Ores 44
Skins, Textile Fiber 35
Petroleum Products 32
Liquid Bulk Chemicals 7
 Total of Above 1L190
Total Exporis 11644

Sourve: DRUMercer Warld Sea Trade Sexvice
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Trading Partners - Qutbound

The Port of Baltimore’s largest outbound trading partner region for 1988-1993 (Chart 25) was Northern
Europe, averaging 2.62 million metric tons of cargo each year. For the first five years, the annual average
growth rate for this trade was nearly 8 percent.

aeally

Chart 2§
Exports for Baltimore 1993

1993 Exports

u.s. 0
Canada 144,532
N Europe 3,269,002

S Europe 2,006,876

Japan 1,565,546
Aust/NZ 4,118

Latin America 1,033,314
West Coast 120,570
East Coast 774,982
Caribbean 137,762
Africa 216,609
West Coast 24,107
East Coast 31,130
S Africa 161,372
Far East 201,871

SE Asia 44,252
Far East NIEs 201,871

China 9,494
Middle East 2,098,904
Arabian Gulf 383,066
Indian Subcontinent 57,550
[Mediterranean 1,658,288|
Eastem Europe 1,103,970
Other Regions ]
World 11,644,740

Source: DRI/Mercer World Sea Trade Service

Exports to Southern Europe and Japan have yearly averages of 1.918 million metric tons and 1.678
million metric tons, respectively. Trade to the Middle East averages 1.7 million metric tons per year on
average for the same time period. The Mediterranean makes up most of this with a yearly average of 1.4
million metric tons of cargo received from the Port of Baltimore. Other destinations which are receiving
growing amounts of cargo from Baltimore are: Eastern Europe (.783 million metric tons on average each
year, with average annual growth rate of 37.5 percent), Latin America (.714 million metric tons per year
and an average annual growth rate of 33 percent), which is consistently positive and largely due to the

east coast), the Caribbean (.136 million metric tons , with a growth rate of 30 percent, influenced by a
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large increase between years 1989 and 1990), South Africa (.094 million metric tons, a growth rate of
12.2 percent for 1988-1993) and Canada (.063 million metric tons, a growth rate of 2400 percent based on
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each year for the time period 1988-1993.

1993 Fleet Analysis

To gain a clear sense of the types and profile of the ships calling the Port of Baltimore, a short overview
on ship types on a broader scale will be presented. A global view will introduce all ships sailing all
trades. Next, a national presentation will examine the types of vessels cailing in the United States. More
localized coverage will include the North Atlantic region, the South Atlantic region, and, finally,
Baltimore.

Slobal

Different commodities require various vessel types. Below, Chart 26, details the estimated 1993 World
Ship population. This worldwide fleet is split among each vessel type based on size. Size of a vessel is

u:wnniﬁéub‘yuwx QmWClgﬂ[[OﬂS amlmewugntcameuuymesmp,ormrconwncrv&ssels TEU

Twenty foot Equivalent Units.




Chart 26

3 Warld Shinnino Market (numher of veceels)
VY eSS WERSEE TTUH ATATeS ARy \"tTmRmmnswe wa v wewrwaw)

Estimated 1

No. of Vessels in 1993

GeniCargo > 1OKDWT 3449
GenlCargo < 10K DWT 6127
Cellular< 1000 TEU 565
Cellular 1000-2499 TEU 635
Cellular 2500-3999 TEU 229
Cellular 4000-5999 TEU 35
Cellular 6000-7999 TEU o]
Cellular = > 8000 TEU 0
RORO > 10K DWT 380
RORO < 10K DWT 1591
Reefer 1176
Bulk < 20K DWT 877
Bulk 20K-40K DWT 2574
Bulk 40K-80K DWT 950
Bulk 80K-100K DWT 61
Bulk 100K-175K DWT 229
Bulk >175K DWT 65
Combo <20K DWT 43
Combo 20K-40K DWT 1
Combo 40K-80K DWT 78
Combo 80K-100K DWT 28
Combo 100K-175K DWT 152
Combo > 175K DWT 32
Tanker <16.5K DWT 1080
Tanker 16.5K to 25K DWT 417
Tanker 25K to 45K DW T 200
Tanker 45K to 80K DW T - 277
Tanker 80K to 160K DWT 590
Tanker 160K to 250K DWT -~ 168]
Tanker > 250K DWT 374
Prod Tanker < 16,500 DWT 1218
Prod Tanker 16.5K to 25K DWT 320
Prod Tanker 25K to 45K DWT ] 697
Prod Tanker 45K to 80K DWT 181
Prod Tanker 80K to 160K DWT 57
Gas Tankers 593
Vehicle Carriers 275
Other Ships 545
T otal 26269

Sorwee: DRUT MIS Warld Flest Forecactine Senvice 1003

SOWTS! LAULNVAS YWOIS 22038 2 orSeasung S5IVits, (250

<D



The chart below, Chart 27, presents the population of vessels per ship type during the year 1993. The
greatest number of ships is in the general cargo segment, followed by bulks, tankers and product tankers.
These are followed by RORO, Cellulars and Reefers.

Chart 27
Chart Detailing the Number of Vessels in 1993 by Ship Type
Vehicle Car rzs
C:as'!‘m
ProdTania 2473
Tanicer 3106

shiptype
g

3 ig

r
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0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Number of Ships

Source: DRI/LMIS World Fleet Forecasting Service, 1993



Chart 28 below illustrates total global tonnage moved by various ship types. Tankers and bulk carriers
are dominant carriers, designed to carry large volumes of dense commodities. As discussed previously in

mecommomu&s@cuon,azargepo rition of bal ocean moves are devoted 10 ﬂiimaﬁum‘y

materials.

Chart 28
Chart Detailing Metric Tons Carried For Each Vessel Type in 1993 on Global Basis
Global Ship Types in 1993
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From Chart 29, below, there is an indication that cellular (container) vessels in the range of 1,000 to

2,499 TEUs carry the mamﬂtv of containerized tonnage worldwide., GC ( genem_l cargo) vessels less than

o~ w— ar el __ e

10,000 DWT move the majority of generai cargo ionnage around the giobe. This is probabily due to their
great accessibility at any port and their contribution to large feeder operations. RORO (roll on - roll off:
cargoes are driven or hauled on/off the vessel with mafi trailer via a ramp) vessels under 10,000 DWT

handle the maiaritv of RORO alnl-ml tonnase. However on a worldwide hasis this tvne of vessel carries

MUY WiV AAQJVARLY Vi ANvANS ALliAmw. AAVIYYWYwa, wai & Yvwaawaiva RS v VA VISR SKLlAS

only 1.6 percent of total tonnage. Reefer (vessels which maintain refrigerated units or sections in order to
carry perishable items) are not divided into various size classes for this study and carry less than .5
percent of overall global trade. Bulk carriers carry 33 percent of worldwide total tonnage, with the
majority between 20,000 and 80,000 DWT. Combination carriers (designed to carry more than one type
of commodity - breakbulk and containers, bulk and containers, etc.) move just 2 percent of global tonnage
with the most cargo moving on vessels with DWT in the range of 100,000 to 175,000. Tankers move the
largest portion of the world’s tonnage - a full 35 percent. The majority of these moves involve tankers

sized at 80,000 to 160,000 DWT. Product tankers, which carry finished petroleum products, move ove

percent of total global tonnage. Vessels ranging between 25,000 and 45,000 DWT carry the majority for
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this group (39 percent). Gas tankers move over 2 percent of global cargoes. Vehicle carriers and other
ships carry .8 percent of total world metric tons.

For the following vessel charts, type responds to the type of vessel, metric tons is the totsl metric tons moved, % per gromp
equates to each clzss size’s fraction of the total metric tons moved for the group type (Le. GC, Cell, etc...), and % per total is
each type’s fraction of the total metric toms moved per year for the specific geographic region.
Chart 29
Chart of Global Vessel Types for 1993

type metric tons % pergroup % pe;total
GC > 10K DWT 228,549,072 85.86% 9.45%
GC < 10K DWT 37,650,304 14.14%
Cell < 1000 teu 23,035,288 537%
Cell 1K - 249K teu 138181648 56.22%
Cell 2.5K-3.9K teu 69,283,984 28.19%
Cell 4K-5.9K teu 15,246,731 6.20%
Cell 6K-7.9K teu 19220 0.00%

8.73%
RORO > 10K DWT ~ 39,951,688 84.53%
RORO < 10K DWT 7,312,487 15.47% 1.68%
Reefer 11,823,174 0.42%
Buk < 20K DWT 38,433,288 413%
Bulk 20K-40K 289,661,184 31.16%
Bulk 40K-80K 313,730,944 33.75%
Bulk 80K-100K 30,010,046 3.23%
Bulk 100K-175K 182,519,104 19.63%
Bulk >175K 75,349,272 810%  3301%
Combo < 20K 0 0.00%
Combo 20K-40K 0 0.00%
Combo 40K-80K 2,970,124 5.25%
Combo 80K-100K 2,708,937 479%
Combo §00K-175K 34,260,416 60.57%
Combo > 175K 16,628,619 29.39% 201%
Tank < 165 KDWT 3,904,224 0.40%
Tank 16.5K-25K 37,480 032 3.80%
Tanker 25K-45K 42,854,648 434%
Tanker 45K-80K 125,090,104 12.68%
Tanker 80K-160K 376,491,520 38.17%
Tanker 160K-250K 136,282,336 13.82%
Tanker > 250K 264,352,736 26.80%  35.03%
Prod Tank < 16.5K 27634028  16.05%
Prod Tank 16.5K-25K 38,574,736 24%
Prod Tank 25K-45K 67,171,648 39.02%
Prod Tank 45K-80K 30,158,224 17.52%
Prod Tank 80K-160K 8,621,066 501% 6.11%
Gas Tankers 77168472 274%
Vehicie Carmers 5556 532 020%
Other Ships 17,687,876 0.63%
Total 2,816374,612
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National

Chart 30 describes the types of vessels comprising the U.S. fleet versus the Global fleet and their various

PO Rprpyy Meclace aced hecllencn asa cmalde tha caalacee ) T L“‘II..-.- An mwat hald an

tonnage snarc. 1ankers and OUIKETS aic again wc majority carricrs, however bulkers do mnot hold as
prominent a position in the national market as they do in the global market. In addition, general cargo
ships are not as prevalent in the United States trade as they are worldwide. Because the U.S. is such a
developed nation, the concentration of cellular carriers is much higher compared with the global profile.
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product tankers. Combination carriers are not as common in the US trade as in total world trade.

Chart 30

Chart Detailing Metric Tons Carried For Each Vessel Type in 1993 for the United States and
the World

US Vessel Types vs Global Vessel Tvpes for 1993
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Source: DRULMIS World Fleet Forecast Service
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National tonnage is also split among various classes per ship type in Chart 31. The leading vessel type is
tanker (42% share), and of this type, the leading size is 80,000 to 160,000 DWT. Two other classes split
40 percent of the tanker business, these are 45,000-80,000 DWT vessels and tankers over 250,000 DWT.
Bulk carriers are the second biggest movers, transporting over 26 percent of national trade tonnage. The
biggest movers in this type are vessels from 40,000 to 80,000 and 20,000 to 40,000 DWT. The most
common size of cellular vessel is 1,000 to 2,499 TEU for 1993. Ships with a capacity of 2,500 to 3,900
TEUs are the next largest movers. Product tankers are the fourth largest carrier of national trade tonnage.
Tankers in the range of 25,000 to 45,000 DWT move the most tonnage (49 percent)- nearly half of
national trade. General cargo ships move nearly 8 percent of national trade, with the majority carried by
ships less than 10,000 DWT. RORO carriers move just under 2 percent of national tonnage, with vessels
less than 10,000 DWT carrying the majority. Other vessels: reefers (.26 percent), combo (.56 percent),
gas tankers (.66 percent), vehicle carriers (.38 percent), and other ships (.56 percent), collectively carry
2.42 percent of U.S. trade with the world. In the combination type, most cargo is moved by vessels in the
100,000 to 175,000 DWT range. The fleet of vessels calling in the United States reflects the commodity
flow to and from the nation.



Chart 31

Cargo Vessels Calling the United States in 1993

Toype metnic tons S per group % per total
GC = 10K DWT 59,751,752 83.10% 7.93%
GC < 10KDWT 4,425 164 6.90%

Cell < 1000 teu 4,552,961 4.12%
Cell 1K-2.49K teu 57,060,476 51.64%
Cell 2.5K-3.9K teu 40,934,188 37.05%

Cell 4K-5.9K teu 7,926,606 717%

Cell 6K-7.9K teu 19060 0.00%

13.65%

JIRORO > 10K DWT 12,875,857 86.16%

RORO < 10K DWT 2,084,463 1384%  1.86%
Reefe! 2,107,392 0.26%
Bulk < 20K DWT 10,599,298 4.90%
Butk 20K-40K 84,204,504 38.90%
Bulk 40K-80K 95,693,784 44.21%
Bulk 80K-100K 5,064,789 2.34%
Bulk 100K-175K 20,256,110 9.36%
Bulk >175K 619,543 0.29% 26.74%
Combo < 20K (4] 0.00%
Combo 20K-40K 0 0.00%
Combo 40K-80K 1,303,372 2873%
Combo 80K-100K 294,622 6.49%
Combo 100K-175K 2,851,006 62.84%
Combo > 175K 87,932 1.94% 0.56%

Tank < 16.5 KDWT 1,104,399 0.36%

Tank 16.5K-25K 2,122,530 7.12%

Tanker 25K-45K 20,649,600 6.65%

Tanier 45K-80K 62,134,240 20.00%

Tanker 80K-160K 129,848,920 41.79%

Tanker 160K-250K 15,325,140 4.93%

Tanker > 250K 59,507,688 19.15% 38.38%
Prod Tank < 16.5K 2,916,594 4.00%

Prod Tank 16.5K-25K 15,848,521 21.74%

Prod Tank 25K-45K 35,881,404 49.22%

Prod Tank 45K-80K 14,729,804 2021%

Prod Tank 80K-160K 3,523,210 4.83% 9.01%
Gas Tankers 5,385,928 0.66%
Vehicie Carmers 3,088,431 0.38%
Other Ships 4,561,234 0.56%
Total 809,430,622

Source: DRI/LMIS World Fleet Forecasting Service




U.S. East Coast Regional

A review of the two east coast regions indicates two varving profiles (see Chart 32). As discussed before

i SITV VIS g AAND o vaas dtd IV VRRvaws
the total tonnage for the North Atlantic is three times that of the South Atiantic. However, the North
Atlantic traffic is dominated by tankers and bulk carriers, and the southern region reflects heavy tanker
and container calls. Additionally, the southern profile maintains a larger proportion of calls in general

raran and DNDN traffisr Tha nartha nAarte matndain n!un‘nf‘-r hichar Aasreae Af vaofar anA one M-.l.-.s.
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participation.

Chart 32

1993 North Atlantic vs South Atlantic Vessel Types

North Atiantic vs South Atlantic Vessel Types in 1953
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Source: DRILMIS Warld Fleet Forecasting Service



North Atlantic
As indicated in the commodity section, this region has a large percentage of tonnage devoted to crude
petroleum; the occurrence of tonnage carried in tankers is therefore high (refer to Chart 33).

Chart 33
North Atlantic 1993 Vessels by Tonnage

North Atiantic Vessel Types in 1993
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Source: DRUVLMIS World Fleet Forecasting Service

Tankers carry over 41% of trade to and from the North Atlantic. Of these tankers, those in the range
of 80,000 to 160,000 DWT move over 55 percent of tanker cargo (see Chart 34). The northern ports
are also heavy bulk ports—bulk operations account for over 26 percent of trade in this region. This type
of ship split the majority and use two class sizes: 40,000 to 80,000 DWT move 39 percent of these
commodities and 100,000 to 175,000 move over 30 percent. Cellular vessels move finished good in and
out of the northern ports, carrying over 10 percent of trade. Container vessels in the class size 1000 to
2499 TEUs move over 57 percent of containerized tonnage. Those in the 2,500 to 3,900 class move
over 28 percent. Petroleum products are the third largest commodity traded in this region. Product
tankers carry nearly 10 percent (about the same as contaimer vessels) of the metric tons moving in and
out of this region. The product tankers in the 25,000 to 45,000 range move over 47 percent of all
petroleum products for this area while vessels in the range of 45,000 to 80,000 carry 27 percent.

Gaonoral caran veccele nverall carrv § nercent of total tonnace  In thic cateonrv thoace veceele with
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greater than 10,000 DWT carry 95 percent of the total metric tons. RORO vessels move nearly 3
percent of roll on-roll off cargo for the northern region. Vessels less than 10,000 DWT carry over 97

AE taa An Tt

percent of this tonnage. Combination carmiars wansfer nearly 2 percent of rade between this region and
the world. The majority of cargo moves on vessels in the range of 100,000 to 175,000 DWT. Therest
of traded tonnage is split among the following ship types: gas tankers (1 percent), reefers (.75 percent),

e\ 3 ol L

vehicie carriers (.57 perceat), and other ships (.31 percent).
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Cargo Vessels Calling the North Atlantic in 1993

Chart 34

[type metric tons % pergroup % per total
GC > i0K DWT 9,138,015 95.00% 5.02%]
GC < 10K DWT 480,704 5.00%
Cell < 1000 teu 1,498,615 7.35%
Cell 1K - 2.49K teu 11,728,081 57.53%
Cell 2.5K-3.9K teu 5,730,697 28.12%
Cell 4K-5.9K teu 1,425,922 7.00%
Cell 6K-7.9K teu 0 0.00%
10.64%
RORO > 10K DWT 4,955,724 97.75%
ROROC < 10K DWT 114,287 2.25% 2.65%
Rester 1,413,559 0.74%
Bulkk < 20K DWT 630,755 1.24%
Bulk 20K-40K 10,907,085 21.50%
Bulk 40K-80K 19,782,962 30 00K,
Bulk 80K-100K 3,347,075 6.60%
Bulk 100K-175K 15,576,251 30.71%
Bulk >175K 475,912 0.94% 26.47%
Combo < 20K 0 0.00%
Combo 20K-40K 0 0.00%
Caombo 40K-80K 607,343 16.39%
Combo 80K-100K 161,700 4.36%
Combo 100K-175K 2,847 551 75.87%
Combo > 175K 87932 237% 1.93%
Tank < 16.5 KDWT 17,205 0.02%
Tank 16.5K-25K 476,874 0.61%
Tanker 25K-45K 5,871,716 7.47%
Tanker 45K-80K 19,318,722 24.58%
Tanker 80K-160K 43,599,456 55.48%
Tanker 160K-250K 6,695,975 8.52%
Tanker > 250K 2,612,447 3.32% 41.02%
Prod Tank < 16.5K 210,228 1.45%
Prod Tank 16.5K-25K 1,801,720 .85%
Prod Tank 25K-45K 8,673,164 47.43%
Prod Tank 45K-80K 4,947,899 27.06%
Prod Tank 80K-160K 2,651,677 14.50% 9.54%
Gas Tankers 2,148,537 1.12%
Vehicle Carriers 1,092,647 0.57%
Giher Ships 587,568 0.31%
Total 191,614,005
Seurce: DRVLMIS World Flest Forecasting Service
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South Atlantic

The fleet working the South Atlantic to the World trade is dominated by tankers, container ships and bulk
operators. There are three vessel types move over 75 percent of the tonnage moving in and out of this
region: tanker, cellular and bulks (see Chart 35). The amount moved by the tankers reflects the effect of

the southern region’s number one commodity by weight, crude petroleum.
Chart 35
South Atlantic 1993 Vessel Types by Tonnage
South Atlantic Vessel Types in 1993
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Source: DRI/LMIS World Fleet Forecasting Service

Chart 36 provides further details. Tankers carry 35 percent of the metric tons transported in this region.
Within this group, those in the 80,000 to 160,000 DWT move 51 percent of tanker cargo. Container
vessels are the second largest movers for this region, carrying over 25 percent of total metric tons. Such a
high concentration of container ships reflects this regions’ focus on high value goods. Cellular ships with
1,000 to 2,499 TEU capacity move over 64 percent of all containerized cargoes. Bulk carriers move 15

nercent of total tonnaoce traded  Vessels in the 20 000 to 40 000 DWT ranoe move the mmnrltv of bulk

percent of total tonnage in the 20,000 to 40,000 DWT range majority
shipments (67 percent). Generai cargo vessels calling this region move 8 percent of the totai trade, with
over 90 percent shipped on vessels under 10,000 DWT. Most petroleum products are carried by vessels in
the 25,000 to 45,000 DWT range, with all product tankers moving nearly 7 percent of total traded metric

tons. RORO uers M“ung tha ewnufhnrn mg-.nn Mf:y 50 permt lnec h\nnagn than ﬂnnse senmg ﬂmp

northern region. But, in the southern profile, RORO’s move nearly 5 percent of total trade compared to
2.65% in the north. This difference is due to the northern region’s greater bulk orientation which makes
it more difficult for other cargoes to gain prominence. If 75 percent of tonnage is bulk related, it is
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RORO’s serving the south are less than 10,000 DWT. The rest of total tonnage is moved by the following
vessel types: other ships (2.8 percent), vehicle carriers (.95 percent), combination (.23 percent, with most

N ANA TINIPT abiiae 70T oo a\ B 770 2\ . __ % ___ o __1

on 20,000 to 40,000 DWT ships (57 percent), recfers (18 percent), and gas tankers (11 percent).

Chart 36
Cargo Vessels Calling the South Atlantic in 1993
- Iype metric tons %pergoup % perictal
GC > 10K DWT 4979262 90.29% 822%
GC < 10K DWT 535,272 9.71%
Cell < 1000 teu 1,478,154 8.60%
Cell 1K - 2.49K teu 11,104,103 64.61%
Cell 2.5K-3.9K teu 3,700,274 21.58%
Cell 4K-5.9K teu 893,671 5.20%
Celi 6K-7.9K teu 484 0.00%
25.61%
RORC > 10K OWT 2,188,033 71.82%
RORO < 10K DWT 858,320 28.08% 458%
Resfer 120,851 0.18%
Bulk < 20K DWT 258,782 252%
Bulk 20K-40K 6,893,633 67.24%
Bulk 40K-80K 2,897,337 28.26%
Bulk 80K-100K 193,102 1.88%
Bulk 100K-175K 9,377 0.09%
Bulk >175K 0 0.00%  15.28%
Combo < 20K 0 0.00%
Combo 20K-40K 0 0.00%
Combo 40K-80K 147,164 87.00%
Combo 80K-100K 4551 3.00%
Combo 100K-175K 0 0.00%
Combo > 175K 0 0.00% 0.23%
Tank < 16.5 K DWT 0 0.00%
Tank 16.5K-25K 1,941,822 8.24%
Tanker 25K-45K 1,409 482 5.98%
Tanker 45K-80K 3,608,512 15.68%
Tanker 80K-160K 12,144,826 51.50%
Tanker 160K-250K 2,447,308 10.38%
Tanker > 250K 1,938,000 822%  3514%
Prod Tank < 165K 0 0.00%
Prod Tank 16.5K-25K 1,459,483 31.50%
Prod Tank 25K-45K 3,066,851 66.39%
Prod Tank 45K-80K 93,455 2.02%
Prod Tank 80K-160K 0 0.00% 6.89%
Gas Tankers 74,021 0.11%
Vehicle Carriers ~ 637,281 0.95%
Other Ships 1,902,758 2.84%
Total 67,005260
Source: DRILMIS World Fleet Forecasting Service
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Baltimore

Nearly 60 percent of tonnage moving in and out of Baltimore is bulk cargo, a commodity mix of coal &
coke, iron ore, cement, iime & sione, grain and oiiseeds. Over 15 percent of the iotal trade between
Baltimore and the world is containerizable. General cargo vessels carry and additional 12 percent.
Finally, RORO cargoes contribute nearly 5 percent to total tonnage moved. (See Chart 37).

Chart 37
Baltimore 1993 Vessel Types by Tonnage

Baitimore Vessel Typesin 1383

MTONS
@

Other

VehicleC l

ac
co
RORO
Reefer
Bu
Combo
Tanker
ProdTank
Gas Tank

Source: DRULMIS World Flect Forecasting Service

Referring to Chart 3R, carriers moving the majority (40 percent) of these large volume cargoes are those
in the 40,000 to 80,000 DWT range. The rest of the bulk cargo moves on 20,000 to 40,000 (29 percent)
DWT and 100,000 to 175,000 (23 percent) DWT vessels. Cellular vessels transport containerized cargo
between Baltimore and the world, 15 percent of the total tonnage traded. Ships in the 1,000 to 2,499 TEU
range carry the largest amount of cargo-nearly 57 percent of all containerized tons. General cargo vessels
under 10,000 DWT move over 96 percent of this tonnage. The majority (95 percent) of RORO cargo is
carried by vessels that are less than 10,000 DWT. Roll on - Roll off vessels transport 5 percent of the

total tonnage traded. Combination vessels carry just over 2 percent of total traded metric tons, of which
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this trade include: product tankers (2.6 percent, with 25,000 to 45,000 DWT vessels carrying 48
percent), vehicle carriers (2 percent), tankers (.87 percent - with 25,000 to 45,000 DWT carriers moving

48 rercent of these commadities), gas tankers (.02 percent), other shinc (.33 percent)  and reefers (05
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Chart 38

Cargo Vessels Calling Baltimore in 1993

type metrictons % pergroup % per total
GC > 10K DWT 2,181,814 96.31% 11.95%
GC <10KDWT 83,635 3.69%
Cell < 1000 teu 257 459 8.77%
Cell 1K - 2.49K teu 1,673,389 56.98%
Cell 25K-3.9K teu 796,552 27.12%
Cell 4K-5.9K teu 209,609 7.14%
Cell 6K-7.9K teu 0 0.00%

15.49%
RORO > 10K DWT 887,882 95.82%
RORO < 10K DWT 38,717 4.i8% 4.89%
Reefer 9,095 0.05%
Bulk < 20 DWT 30,724 027%
Bulk 20K-40K 3,243,327 28.94%
Bulk 40K-80K 4,539,562 40.51%
Butk 80K-100K 710,207 6.34%
Bulk 100K-175K 2,604,112 2324%
Bulk >175K 79,312 0.71% 59.13%
Combo < 20K 0 0.00% o
Combo Z0K-40K 0 0.00%
Combo 40K-80K 90,858 18.24%
Comba BOK-100K 17,787 357%
Combo 100K-175K 3INT777 75.84%
Combo > 175K 11,670 2.34% 2.63%
Tank < 16.5 KDWT 0 0.00%
Tank 16.5K-25K 4133 251%
Tanker 25K-45K 78,865 47.82%
Tanker 45K-80K 60,362 36.60%
Tanker 80K-160K 20,966 12.71%
Tanker 160K-250K 583 0.35%
Tanker > 250K a 0.00% 0.87%
Prod Tank < 16.5K 273 0.05%
Prod Tank 16.5K-25K 38,450 7.74%
Prod Tank 256K-45K 241,080 48.52%
Prod Tank 45K-80K 127,653 25.69%
Prod Tank 80K-160K 89,428 18.00% 262%
Gas Tankers 4223 - 0.02%
Vehicle Cariers 383,308 2.02%
Other Ships 61,770 0.33%
Total 18,854,682

Sotree: DRULMIS World Fleet Forecasting Sarvice




Navigation
As discussed in the Ocean Carrier section in Chapter 1, vessels have alternate routes in the POB, Cape
Henry or the C&D Canal.

During the year 1993, almost double the number of vessels used Cape Henry during their call at the POB.
Ships are more likely to use the canal on the way to Baltimore (see Chart 39), inbound canal transits make
up 35 percent of iotai inbound Port of Baitimore vesseis, whereas, outbound canal transits are 25 percent
of total outbound calls.

Chart 39
Alternative Routes and Number of Transits

Chesapeake & Delaware Canal  Cape Henry  Total
Inbound 787 1414 2201

-~

Ouibound 558 1695 2253

Source: POB, Summary of Waterborne Foreign Trade, BME

Chart 40 below, indicates the differences between inbound moves and outbound moves at the Port of
Baltimore. This inequality may be due to recording procedures at BME, whereby a vessel may enter or
exit the port during hours in which the BME office is closed. The difference finds the inbound records to

lan N7 cmnmnncd afl tlin accdlanccand comcem e cmcaaemda
w71pc1muuxun:utw a y (- { Ud.
Chart 40
Baitimore’s Fieet Movement in 1993
(number of moves)

T tn ! TVl e AAE A

10dl DAIUUNIC Lo ® L

10utbound 2253

Inbound 2201

In as % of Out 97%

Source: DRUMcGraw-Hill, from BME data
The number of vessels exiting the port is made up of a variety of ships (see Chart 41). The ship types
most frequently counted at the POB are container carriers and dry bulk vessel reflecting the types of cargo
most prevalent at the port. In addition, the “dther “ ship category which includes RORO’s, reefers and

At a3 _____ 9. °__

oifier assoried vessels, inciuding a large number of vessels. General cargo vesseis aiso indicaie the

significance of breakbulk business at the port.

Chart 41
Vessel Profile*- Existing Conditions in 1993 — Outbound

(number of moves) 19931
Total Baltimore ﬁ
jContainer 516
Dry Bulk 480}
Tankers (incl product) 166
GeneralCargo/BBK/Combo 322
Vehicle Cariers (incl RoRo) 191
Other 578

Source: DRI/McGraw-Hill from BME data *other includes reefer, RORO, and other.
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Types in 1993
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Draft Analysis
This analysis is based on the data provided in Chart 42, a distribution of vessel movements by type and draft.

Containers: the majority of container vessels sailing in and out of the Port of Baltimore maintain drafts in the range
of 2410 35 feet Cellular vessels with drafts of 36 feet had increasing growth pattemns, with average growth rates
of 41%, from 1991 to 1993. However, with the exception of vessels with drafts of 38 feet (average growth rate
was 200%), the larger sized vessels (37 feet and greater) do not indicate positive growth.

General Cargo: the majority of general cargo and breakbulk vessels have drafts in the range of 20 feet to 32 feet.
However, average growth rates for vessels with 33 feet and 34 feet drafts are 9% and 4% , respectively for the
years 1991-1993. Vessels with drafts greater than 35 feet do not indicate positive growth.

RORO vessels: the majority of RORO vessels have drafts ranging between 24 feet and 31 feet. Vessels with
drafts of 32 feet, 33 feet, and 35 feet have average growth rates of 45 percent, 101 percent, and 50 percent,
respectively. All other vessels with drafts greater than 31 feet do not exhibit positive growth.

Bulk vessels: the majority of bulk vessels have drafts ranging from 20 feet to 42 feet. Vessels with drafts 47 feet
and 48 feet maintain average growth rates of 230 percent and 250 perceat from 1991 to 1993. All other vessel
sizes greater than 42 feet do not exhibit positive growth.

Tankers: the majority of these vessels have drafts ranging from 20 feet to 33 feet. Vessels with drafts of 35 feet
maintain an average growth rate of 50 percent from 1991 to 1993. All other vessels greater than 33 feet do not

exhibit positive growth.

Other Vessels: the majority of all other vessels not previously discussed, have drafts ranging from 24 feet to 29
feet. For ships with drafts greater than 29 feet, vessels with drafts of 30 feet show the most encouraging growth-
average of 300 percent from 1991 to 1993. While those with drafts of 33 feet have an average growth rate of 100
percent. All other vessels greater than 29 feet do not demonstrate positive growth.
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Barge Activity

Barges move the majority of domestic cargoes, those cargoes with U.S. origin and destination, in and out
of the POB. In fact, barge operators carry over 78 percent of the domestic tonnage carried to and from the
port. Chart 43 below, presents all barge movements (entering, exiting, and movement with the Port of

Paltivmaca)l nmd o e e cens Aoxrnia

Baltimore) and total tonnage for the POB in 1993. Of total movcmcms,alpcrwﬁtareacvotwwme
transport of cargo, the other 42 percent of moves reposition empty barges. Of total barge movements, 32
percent involve intraport movements, moving from one terminal to another within the port. Of these

intraport moves, nearly 46 percent actually move cargo, the other 54 percent of these moves are empty

barges. Thus, the POB'’s barge operations entail a great deal of repositioning of empty barges. This is the
Tesult of the regular routine of unloading barges and then moving them to lay berths until other cargo is
found for them.

NAry 495
(Vessel types: 4 = cry cargo barge, S=iquidbarge)  Barge w/carge  Barge w/o cargo Total
Total number of movements 2410 1,941 4,571
Infra-Port Movements &N 71 1,462
Total Tonnage 9,742,784 o
{nfre-Peﬁ Tonnage 1,342,479 1]

The following chart presents all barge tonnage moved in and out of the Port of Baltimore by commodity.

As c‘\num coal tonnace makes up over 40 nercent of the total cargo moved bn by ‘lmrsm in the POB. The

large amounts of coal moved by barge are due to the consumption demands of BG&E. Although coal is
not the highest paying cargo-it is definitely the most voluminous. Fuel oils and gasolines make up nearly
19 percent of total tonnage. Energy product tonnage therefore makes up 59 percent of total tonnage
moved by barge. Barges also move more revenue intensive cargo one of the highest paying of which is
containers. The Port of Baltimore has several barge operators which support a “feeder” operation using
barges to transport containers to and from other port areas. This service offers an attractive product for

ocean mr_qe‘rc and tfnnlnng Mmmn--e coalin g ‘v'v'a}'s to }-ed“x s“-&;u costs. Fﬁf .\mmn}e a Liner mou’

call Norfolk, discharge a container and then loaded this same container onto a barge. The barge then sails
to Baltimore where the container is put on the rail or on a truck.

Tha

N A
4 LIt budl

ucptus ali moves io and from ihe port. Among these moves are several mua-port
movements, where a barge travels from terminal to terminal loading and discharging cargoes. This
commodity breakdown is presented in Chart 45.
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Chart 44

Chart Of Total Barge Moves (Interport And Intraport) 1993

TOTAL TONNAGE BY COMMODITY - 1993
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BENZENE, PURE
CORAL SHELL CUTTLEBONE. UNWORKED ETC, & WASTE

LUBRICATING OILS FROM PETROL & BITUMIN NES ETC
FERROUS WASTE AND SCRAP;REMELTING INGOTS OF IRON OR STEEL
MINERAL OR CHEMICAL FERTILIZERS, NITROGENOUS NES
SODIUM HYDROXIDE IN AQUEOUS SOLUTION (LIQUID SODA)
ACYCLIC HYDROCARBONS, N.ES.

KEROSENE. INCLUDING KEROSENE TYPE JET FUEL

FERTILUZERS. N.ES.

PETROLEUM JELLY; MINERAL WAXES ETC, COLORED OR NOT
MANUFACTURES OF MINERAL MATERIALS, N.ES.

WATER (NATURL/ARTFCL/AERATED) NO SUG/FLVR ICE/SNOW
IRON ORE AND CONCENTRATES

CRUSTACEANS, MOLLUSCS, AQUATIC INVERTEBRATES
STONE, GRAVEL N.ES.

RESIDUAL PETROLEUM PRODUCTS, N.ES.

JET FUEL (GASOLINE TYPE)

SLAG & ASH, N.ES. INCLUDING SEAWEED ASH (KELP)

CLAYS & OTHER REFRACTORY MINERALS, N.ES.

SLAG, DROSS, SCALINGS 8 WASTE OF IRON & STEEL MFR
OTHER TRANSPORT EQUIPMENT

AMMONIUM SULFATE FERTILIZERS

ANTIKNOCK PREPARATIONS

MANUFACTURERS OF METALS.N.ES.

COKE, SEMICOKE ETC OF COAL LIGNITE ETC: RE CARBON
MACHINERY SPECIALIZED FOR PARTICULAR INDUSTRIES.N.ES.
MIXED ALKYLBENZENES & MIXED ALKYLNAPHTHALENES NES

54,958
52,832
47,636
43312
42,676
42,001
35,960
35,134
28816
17.980
16,609
16,097
15,850
13,131
12,886
12,409
11.225
9.677
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7.000
6326
5,565
5.279
5137
3,986
3,801
2.649
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Chart 45
Chart Of Intraport Barge Movements 1993

DESCRIiFTION SHORT TONS

COALWHETHER OR NO PULVERISED.BUT NCT AGGLOMERATED 777310
FUEL OILS. N.ES. 320300
SULFURIC ACID; CLEUM 192800
ACYCUC HYDROCARBCNS, NES 17344
WATER {NATURL/ARTFCL/AERATED) NO SUG/FLVR ICE/SNOW 15850
PEBBLES. GRA CRUSHED STONE (SPEC USE). ETC 7519
SODIUM HYDROXIDE IN AQUEQUS SOLUTION fH1QUID SODA) 2800
LUBRICATING OILS FROM PETROL & BITUMIN NES ETC 2112
QOTHER CRUDE MATERIALS, NES 1500
SANDS.NATURALOF ALL KINDS, WHETHER OR NOT COLORED 920
CHEMICAL PRODUCTS AND PREPARATIONS. N.ES. 916
MANUFACTURES OF MINERAL MATERIALS. N.ES. 708
MINERAL OR CHEMICAL FERTILIZERS. NITROGENOUS NES 612
MINERAL MATERIALS, N.ES. 600
MECHANICAL HANDLING EQUIPMENT AND PARTS THEREOF 500
IRON AND STEEL BARS.RODS. ANGLES SHAPES AND SECTIONS (SHEET PILING) 445
MACHINERY SPECIALIZED FOR PARTICULAR INDUSTRIES 100
LIGHT OILS FROM PETROL & BITUM MINERALS NES ETC 96
COMMODITIES, N.ES. 74
MANUFACTURERS OF METALS, NES 69
WOOD IN THE ROUGH OR ROUGHLY SQUARED 60
WOOD MANUFACTURES.N.ES. 15
MISCELLANEOUS MANUFACTURED ARTICLES, N.ES. 10
TOTAL 1342679

These intraport maneuvers make up 14 percent of the total tonnage moved in the Port of Baltimore.
Movements of coal by barge within the POB terminals make up 57 percent of the total tonnage moved

el i thnnn Jorben mmsnn af anal wmalra s anle M macsant AF tatal ~Annl

within the port. However, these ihta-poit mMOVes 01 COau Make up Otuy 2U PEICehnt O1 10 COax
transported. Fuel oil contributes 24 percent to total tonnage, and the intra-port fuel oil tonnage is 35
percent of all fuel oil moved in and out of the POB. Thus, the majority of tonnage (80%) moved within

the port is related to energy nmdncts
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Patterns of Trade: The Interrelationship between Trade and Merchant Fleet Liner

Globalmarketsdirecﬂyaﬂeathcdemndandprmnoeofdiﬂ‘mmwpwofships This section will
present global economic development during 1993 and the way these events affectsd the basic ship
classes. This analysis will cover liner shipping, dry bulk rends, and tanker operations. The next section
wiiioovergiobaltraderoumandthenconnecnontovanoussh:ptyps The trade lane analysis will be
presented at a broad global level, and then concentrate on the US, North Atlantic. South Atlantic, and
finally, Baltimore.

Chart 46 presents total world shipments of containerizable goods in 1993 and indicates that these
container goods maintained a slow growth rate (3.5%). This reduced expansion was due to weak
Japanese imports and a slowing economy in Germany.

Chart 46

Global Growth of Containerized Trade
(% change in total trade for deveioped countries)
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Global regions grow at varying rates, as shown in the Chart 47 below.

Chart 47
Regionai Growih in Liner Trade: :xpons and imports
{annual average percentage growth in TEUS 1»:84-1 §597)
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United States Liner Trade - Inbound

The United States’ economy in 1993 had real GDP growth of 2.7 percent. Low interest rates supported

1 AW d A . .
housing and business investments, and consumers were busy borrowing to continue buying. However,

employment did not improve quickly, but bottomed out later in the business cycle. Productivity has
improved, indicating that more goods can be generated with less labor.

US inbound liner trade from Northern Europe should grow at 9.4 percent. The US currently drives
outbound European trade. General economic growth in the US will energize growth in consumer goods,
paper, and light industrial machinery.

US inbound trade from Southern Europe has a growth rate of 6.9 percent. Iron and steel products and
other mineral and metal manufactures will continue to climb due to fixed investments by U.S. business.

The eastbound transpacific flow which is related to three different areas should grow 2.6 percent.

Inbound shipments from China and southeast Asia (low cost producers) should grow 12 percent and 3.9

percent. Chinese trade is very strong although it does not contain a diversity in the commodity mix. Most

of the trade is consumer goods (75%), with electrical equipment making up 7.8 percent of the trade.
Al s alela manda han 2 O mac~ane ah a arantlyy vadinasd nuumhare

Southeast Asian trade in containerizable goods has 3.9 perceat growth — a greatly reduced number fom

1992 (27.1%). After this cooling off period, trade should grow again at a steady pace.

In Japa

1 TS trade_ total TEUs were g_re;negthan 1 million,. Many of Japan’s traditional products are

Q. lvaclly 1 Jaaall ddadiuy
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being poured out of Southeast Asia and China. This, coupied with the weakness of the dollar, put a slight
damper on this trade recently. Most of liner goods in this trade were down in 1993, everything from auto
parts to electrical equipment and consumer goods. Light industrial equipment, however, did very well.

US trade with NIEs (Hong Kong, Taiwan, South Korea) declined in 1993, due to product price inflation
because of higher wage costs, lack of strong brand identity, and market saturation in the US for many of
the traditional exports from this region.

Northbound liner trade from Latin America grew in 1993, mostly as a result of trade in the Caribbean.

Longer term outlook for the U.S. inbound liner traffic calls for 5.4% growth in the 1992-1997, and the
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United States Liner Trade - Outbound

Total 1993 TEUs should decline from the previous year by 2.3 percent due to lagging economic
performance abroad (Europe and Japan). Also, portions of the U.S. economy are being eroded by other
suppliers of containerized cargoes.

The eastbound transatlantic trade in 1993 was down about 8.9 percent as the German economy weakened,
with minimal growth in France and very weak expansion in the United Kingdom. Below, in Chart 48, is
a chart of real GDP for key countries in Europe:

Chart 48
GDP for Key European Countries
Annual Real GDP growth (%)

Country 1993
Germany -1.6
France -1.1
United Kingdom +1.7
Spain -1.0
Italy 0.6

Source: DRI/Mercer World Sea Trade Service

The 1993 weak points in this trade are forest products and pulp and waste paper. During 1993, these US
commodities were replaced by other sources. Global overcapacity in the liner trades has pushed rates
down, and only those suppliers willing to cut prices gained in this market. New entrants, Chile and
Brazil, have lower cost structures, and have intruded on the US forest products trade. Additionally, these
commodities were effected by United States environmental regulations concerning the spotted owl.

Japan’s recession has reduced trade in U.S. products on westbound routes. The modest growth forecast
reflects the economic projections for Japan.

Southeast Asia’s export market is weak, making its requirements for liner imports fall in 1993. The U.S.
may lose market share in Southeast Asia, as other suppliers move in, especially in forest products.

US shipments to China have fallen, especially in pulp and skins, textile fibers.

Shipments to the Far East NIEs were down in 1993 due to slowing exports, especially pulp and waste
products. Chemical products utilized in export production, have also fallen.
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Southbound trade to Latin America was slow due to a reduction in shipments to Brazil and Venezuela.
Argentina is still a healthy market for U.S. goods.

Dry Bulk Trade

Total dry bulk shipments in 1993 were down - a continuing trend from the previous year. World
shipments of dry bulks in 1993 were about the same as in 1988. Principal growth markets were in the Far
East and Japan. Coal and coke shipments were off more than 5% this vear, with Northern Europe the
chief cause of the reduction. Iron ore shipments experienced a 1 percent drop in 1993. However, long
term outlook is not good due to efficiencies in steelmaking and the use of recycledAsteel. Grain shipments
fell nearly 8%, with US shipments to Northern Europe the prime cause, as this region achieved good
production in 1993.

Coal & Coke
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downturn (60%) is related to the falloff in shipments to Northern Europe, where Germany’s steel industry
has been affected by the collapse of the domestic economy and the drop in demand by neighboring

nations, Sonthern Europe’s demand for US steel remained the same. Japan’s purchases of coal & coke
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aiso remained unchanged.

Coal exports from Australia will continue to grow to markets in Japan, the NIE, and Northern Europe.

Anctralia maintained a fanthold in Furone by utilizing commnetitive nricing
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Canada’s shipments slowed in 1993 and South Africa’s coal exports also fell. Most of South Africa’s
market is in Europe, where demand is low. The rest of the market is located in the Far East and
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Iron Ore

Global (OECD) shipments of iron ore in 1993 were 277 million metric tons, a slight decline of 1 percent
compared with the previous year. Most of the decline is connected to the slower economies in Northern
Europe and Japan. OECD demand for iron ore has declined on most supply routes: Southern Africa, the
West Coast of Africa and the East Coast of South America (chiefly Brazil). India’s shipments will also be
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Japan’s imports of iron ore were down in 1993. The NIEs, China and Southeast Asia imported larger
amounts of iron ore in 1993 than in 1992, up to 10.5 percent. Strong domestic growth and the decision by

s in Nao: Zaalasd
Tamn to outsource some of its steel p‘r(’\dm will stimulate demand for iron ore. Australia New Z

and India wiii aiso benefit from increased demand in the Far East.

U.S. imports of Canadian iron ore will continue to fall while imports from Latin America (Brazil)

continue 10 INCrease.
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In 1993 there was an 8 percent drop in global (OECD) grain shipment, down to 180.5 million metric
tons. This decline is mainly due to OECD exports to non-OECD nations (i.e. U.S. to Eastern Europe).

ShipmentstotheNﬁddleEastrose7.3pementinl993. This demand is based on the region’s growth rate
its plans to become more self-sufficient in meat production. The U.S. will benefit primarily from this
as it is the largest supplier in the food and feed grain trade.

Grain chi shipments 1o Janan i
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could also export rice.

Europe’s grain imports were slow in 1993, down 1.4 percent; shipments to Eastern Europe decreased due

el vt
to strong domestic grain production.

Tanker Trade

Global shipments of tanker commodities in 1993 increased a slight 1.7 percent. This is based on growth
in OECD imports of 1.4 percent and 2 percent growth in OECD exports. Imports making up the majority
of the total are steadied by the industrialized nations’ imports from Latin America and the west coast of
Africa, helping to cover North Europe’s reduced demands.

Giobal shipments of crude rose 1.7 percent in 1993, with growth patterns similar for tanker trades.
Shipments from the Arabian Gulf did not rise in 1993, while Latin America’s share of OECD imports

increased. The newfound sources of crude in Latin America will put it in a very competitive position



OECD imports of petroleum products in 1993 were down, mainly due to the economic downturns in
Northern and Southern Europe, and weakness in the Japanese markets. However, this will be offset by
OECD exports of 105.6 million metric tons, quite high, with strong growth in shipments to the Far East

and the Middle East.

Crude Petroleum

Seventy percent of the giobal (OECD) tanker trade is crude petroieum. This year, crude shipments were
859 million metric tons - an increase of 1.7 percent over the previous. The OECD imports of crude oil
this year reflect the general economic conditions in Northern and Southern Europe and Japan. OECD

nations’ reliance on Northern 'pnrnpe fNeu_u gm\ crude fell ehohﬂ in 1993’ while i!p_?grf_s from Latin
America increased.

The growing U.S. economy will demand more crude oil , in 1993 growth increased by 9.1 percent. The
Arabian Gulf is one of the beneficiaries of this increase, but Latin America’s share of the U.S. market is
expected to increase again in 1993, to 39.6 percent. Latin America shipped 106 million metric tons to the
U.S. in 1993. The expected increase in this trade is due to their close proximity , improved trade
relations, and new petroleum supplies in the Caribbean and Colombia.

Japan’s economic slowdown in 1993 is reflected in the year’s import records. The cooling off of the
economy will create a much weaker demand for crude oil.
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Northern and Southern Europe continue io rely on the Guif for petroleum imports, although demand fell
slightly in 1993.
Details of shipments for the four largest suppliers of crude oil are listed below in Chart 49:
Chart 49
Country/Region |1993 Shipments
|(millions of metric tons)

jArabian Gulf 388.33

ILatm America 137.77

Fl'vlleﬁ'ﬁ anean 107.86

Westem Africa 97.37

Source: DRI/Mercer World Sea Trade Service, 1993
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It is expected that the fastest growing suppiier will be Western Africa (Nigeria) with its market position
improving in the U.S. In addition, new supplies in Latin America will most likely compete with West
African supplies in the U.S. market, as Latin America will be able to price its product more attractively.

Petroleum Products

shipm
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In 1993, glohal petroleum produc
intermediate products to the Far East (China, Southeast Asia, and the NIEs). However, this year’s
increase, 246.4 million metric tons, cannot compensate for large losses since a high in 1990 of 256

million metric tons.

The United States, the world’s largest importer of petroleum products increased imports of 1.1 percent
resulting from a total of 80.7 million metric tons in 1993.

Suppiliers to the U.S., mainiy the Caribbean and the East Coast of South America benefit the most from
this strong growth. The Arabian Gulf, a much smaller supplier, is expected to gain additional market
share in the United States.

Japan, the second largest importer of petroleum products, maintained similar volumes in 1993 (42 million
metric tons). The Arabian Gulf will benefit from this slow growth in imports. Other suppliers in the Far

East (i.e. Indonesia) should also see some growth, but the Arabian Gulf should gain share in the Japanese
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market.

The European market’s imports in 1993 decreased due to the economic downturn. Imports of
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products are not expected to increase much in the near future (35 million metric tons), even
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expected recovery of Northern and Southern Europe.
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systems and expiain their effects on cargo traffic at POB, the foliowing section will present various levels
of trade routes and their interrelationship with the merchant fleets. This section will be divided into the
following parts: Global, United States, North Atlantic, South Atlantic and Port of Raltimore.



Global

The ten largest volume trade routes are listed in Chart 50. These routes are dominated by crude
petroleum, and do not truly illustrate the diverse commodities traded worldwide. Becanse crude
petroleum encompasses over 54% of the total metric tons moved within the top ten trade routes, a more
diverse presentation is provided in Chart 51. In this chart, crude petroleum has been excluded,
restructuring the order of the trade route leaders. In comparing Chart 50 with Chart 51 , the Arabian Guif

region is positioned as a major supplier of crude petroleum. In addition, the only heavy U.S. trade was
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dropped with the exciusion of crude petroieum.

Chart 50
Top 10 World Trade Routes
93 Total Mtons

Arabian Guif to Japan 176,574,384
Austraiia/NZ to Japan 151,691,680
Other Med to Southem Europe 98,107,464
Arabian Guif to Northern Europe 94 044 680
Other Med to Northern Europe 93,755,352
South East Asia to Japan 93,641,168
Arabian Gulf to Far East NIC's 78,585,592
Australia/NZ to Far East NIC's 62,080,052
China to Far East NIC's 61,890,420
Arabian Guif to US Guif Coast 59,009,144

Chart §1

Australia/NZ to Japan

South East Asia to Japan
Ausiraiia/NZ to Far East NiC's
China to Far East NIC's

South East Asia to Far East NIC's
South America East Coast to Japan
Canada West Coast to Japan
Japan to Far East NIC's

Other Med & Northern Europe

Top 10 World Trade Routes Excluding Crude Petroleum

93 Total Mtons
148,515,790
69,885,269
62,079,863
50,110,101
49 844 812
44,721,570
34,829,734
31,667,617
31,611,032
31,027,134
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These two sets of trade routes are also related to the types of vessels transporting these cargoes. The first
example, Chart 52, where the largest commodity is crude petrolenm is likely to have a heavy
concentration of tankers. To analyze this trend, Chart 53 explains the distribution of vessel types. For

example, in Chart 52, the commodity detail indicates that 146 million metric tons of crude petroleum
(87% of all metric tons traded in this lane) moved between the Arabian Gulf and Japan. Chart 53 lists

the vessels active in this trade, and tankers carried over 153 million metric tons. Over 80% of all tonnage
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in this trade was moved by tankers. Additionai observations inciude trade between the Arabian Guif and
Northern Europe where 93% of all commodity metric tons is crude petroleum (88.9 million) and tonnage
moved by tankers is 92% (87.2 million metric tons) of total trade. Finally the relationship of commodity
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with vessel type is further illusirated in the Arabian Gulf o the U.S. Guif irade. Over 53 million meixic

tons of crude petroleum is delivered, making up 90% of total tonnage moved in this lane. On the vessel
side, tankers are involved in 94% of total metric tons moved from the Arabian Guif to U.S. Gulf region.

From these charts, it may be noted that crude petroleum is a major commodity traded throughout the
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Chart 52
Chart of 1993 World Trade for 10 Largest Trade Routes (includes Crude Petroleum Rank) and

Commodities Traded
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Chart 53
Chart of 1993 World Trade for 10 Largest Trade Routes (includes Crude Petroleum Rank) and the

Ship Types Working per Route
OYEAR: 1983
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More diverse trade is illustrated in Charts 51 and 54. In these charts and all amalyses, the crude
petroleum rank is ignored and other commodities begin to gain significant importance. Chart 54 indicates

Lt

the prominence of the dry bulks and other commodities in relationship to total metric tons traded
worldwide (with crude petroleum ignored)) For example, in the trade lane Australia/New Zealand to
Japan, coal & coke makes up 44% and iron ore 36% of total metric tons traded when excluding crude

vetrolenm is excluded. These same commaodities are nrevalent in Australia/New Zealand to Far East
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NIC’s trade. South America feeds iron ore and coal & coke on two trade lanes: South American East
Coast to Northern Europe and South America East Coast to Japan. The first trade lane moves over 50%
of its total metric tons as iron ore, with coal & coke making up just 4% of the adjusted total. The second

L * < :11. A s T, ~
Qm‘m‘\‘ Ame.rlmn trade lona inchidae over 800/{1 cfi.ls fwnfnl metric tonnage (‘)Q million) as iron ore ton ngc

The trade from the Canadian West Coast to Japan is dominated by coal & coke with over 55% or 17
million metric tons moved. Over 10% of this lane’s trade is grain, with moves of over 3.6 million metric
tons in 1993. China moves large amounts of cement, lime & stone; as well as, coal & coke, and grain to

the Far East NIC’s. Trade from Japan to the Far East NIC’s involves large moves of cement, lime &

stone, and iron & steel. Total metric tons for cement etc was 10.4 million metric tons, making up over
30% of total tonnage moved. Iron & steel shipments made up 16% of the total trade lane, with over 5

million tons carried.
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Chart 54
Chart of 1993 World Trade for 10 Largest Trade Routes (ignore Crude Petroleum Rank) and
Commodities Traded
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) Textie Fbers; Hides 351,391 $0,605 301,212 375,719 119,089) 97,550 11,881 11377 178,727 144,781]
l8) Clsescs 30,472 13761 $372]  io7.778| 327019 [497|  6.382] 1,580,404 962 8,950]
|t9) Cts & Fets 30,424 546,175/ 101,194 92,681 205,131 496,430 6889 60,675 27878 35,625]
(10) Rubber 686 981,878 829/ 13380 2001 434315 252 5.058] 108,378 2,969
(11) Lumber & Wood 5229100 93951 1.675562] 752984 $43.263] 7,408,057 87.637] 5570150 36,626 55,53¢]
(12) Pulp & Waste Prper 246,248 27531  155.528 63.744 488,844, 58.497|  300.772[  1.085.771 48.249 41,658
(13) Phosnhates o o o insx: 4 841 o o 0| 5.081,67
(14) Cament, Lime & Stone 6.709.971]  4.588588] 2389.418] 16560270 385285 2422945] 147216 77.709| 10418.160 270,508}
(15) Manufactured Fertiizers 6,045 117,318 8,456 74,485 0 70,014 12 494,245 31.621]  1,714,996]
(16) iron Ore 54438.190]  4284.172] 22554.750] 230,121 26,582,000 80,861 28,790,000 1147 4,008 39,964/
[(17) Baicdie & Oth Base Metal Ores 2434790  3067.29] 424,076 1B7.01]  1.259379] 174844 50,673 223,581 63591 90,427
(18) Other Ores & Screp 77135 79,384 86351 217,74 6,905 52345 43,698 4009 285229 36254
(19) Cosl & Coke 67,696,720  6.151.978] 3020660 12735280 2010551) 6,784,037 «4] 17117490 335686 107.967
20) Crudis Petroieum 2175885| 23.755900] 189,750 11,780320] 8,770,811 12.413,850 0 0 0| 62728220
(21) Petraleurn Products W6.211] 9900795  168.508] 1541642] 1401793 13275850] 901,025 178,717]  4.013.963] 10,036,660
(22) Nathursl snd Merutectsred Gas 4,880,010 25,203,660] 4,481 13,003 0 5530974 0 0 476] 11,045,780]
(23) Uiguid Susk Chemicals 1,449 €743/ m aoss TIASS]  288425] 120383 32311 1424291 73847
(26) Other Chemicais 586,505 428040]  167.944]  1131,085]  217.547]  a15.673] 135,797 $97,672]  2.187.700 995,792}
(25) P 816 18,008 11,736 127,787 12583 124,991 9252 572 85,896 11,404}
Plastics & ¢ Pro 28513 392,160 58956] 3™y 103,53 7€3312 8.272) 12.998) 1,359.823 110,255]
@m Loather & Rubber Malis 8,675 5738 35300]  1.060.5¢2 2897 351129 1,885 29524]  217.599 138,374
28) Peper 155.108 M102]  20680]  uoMn] 2esTay a0a 187 [ 191,486  s87.018 872t
(29) Other Min & Metal 67,564 104,304 65,100 410,318 55.317] 232,368 554 4,772 413,125 128,159
(30) Iron & Sted 453,966 143251)  97T2.239) 1915549 373,065  672.652] 1.091.489 2209] S5.229718 200,669|
(31) Non-Ferrous Metsis 624,843 203,058] 671506 314173 143,509 116,670 681,091 185,088 325,863 111,585)
H32) Heavy e Y 949 5,825 1337 18512 5,702 7.547 112 354 161,761 7.128|
(33) Light incustriel Machinery 16,092 sa3zal 10,747 25316 43351 5,190 4384 82| %321 221
(34) Heavy Transpartation Equipment 872 10,195 4,118 90,811 12,084 33,916 703 78| 536,088 13811
335) Passenger Cars 2595 & 262 18,651 1,858 3502 a4 2289 133,813 9,999{
€36) Auto PartsMctorcycies 12,843 15,192 1,063 95235 0,738 17.087 ) 5.856 274,094 10,018}
37) Aircratt & Ships 360 585 29s8] 210618 856 3.662) 0 M7] 144554 49,005)
18) Bectrical Equioment 2030 149,707 7.851 616,645 5847l 108757 27 4550 85,834
k!ﬂ) Cansumer Goods 3,150 376,925 16,218 2.961,099 108,071 236,073 1,826 4,675 205,190 148,196
a0) Commodities, NES 5,783 31506 485,534 2604 5054 517 450 02271 71,831 85,09
151.691,676]  93.641.169| 62,080,052 61.890.421] S8615623| 57.135420 34,829.734] 31,667.617] 31611,052] 93755354

Source: DRI/Mercer World Sea Trade Service

This more diversified trade includes a more varied fleet. Chart 55 illustrates that when the effects of

crude petroleum on trade are ignored, dry bulk and other carriers become more important. The bulk
carriers move over 83% of non-crude petroleum tonnage (124 million metric tons) from Australia/New

Zealand to Japan. These vessels also move over 85% of the cargo moved (52 million metric tons) from
“down under” to the Far East NIC’s. On the South American trades, over 70% of cargo to Northern
Europe is carried in bulk carriers and over 50% of total metric tonnage to Japan moves on these same
carriers. From the west coast of Canada to Japan, over 86% of total metric tons move on bulk carriers.
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About 70% (35 million metric tons) of the total cargo carried from China to the Far East NICs moves
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onboard bulk carriers. About 10 million metric tons (33% total) moved from Japan to the Far East NICs
is carried by bulk carriers and 17% or 5.5 million metric tons goes by general cargo vessels. In addition,
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cellular vessels move another 5
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Chart 5§
Chart of 1993 World Trade for 10 Largest Trade Routes (excludes Crude Petroleum Rank) and the
Ship Types Working per Route
South
[Workd without crude Australias/Ne America East
AustraliaNe |w Zesiand to Coastto  |South East Other Med to
wZssland o [Far East Chinato Far [Northem |Asia to Far Japan i Far {Northem

NAME.SHIPTYPE Japan NIC's EastNIC's |Europe EastNIC's _ EastNIC's _|Europe

Gen Cargo > 10,000 DWT 7576,321] 2836213 5841032 2255669 4.559.145 3788,700]  1.422.661
Gen Cargo < 10,000 DWT 1,056137]  783322| 2404843(  286.354| 3519150 1846433 617,883
Callular < 1000 teu 191,493 176,175| 2,862,814 18278] 1,383548 1,739,730] 378,872
Cellular 1000-2499 teu 1.830,367| 1720415 2034779 1,731,773| 1.017,167 1,332,580 1,104,090
Cellular 2500-3999 teu 78,225 77671 146,134 66,196 976,028 1,359,175 160,764
Cellular 4000-5999 teu 26,454 29.267 92.242 16,731 543,368 742,483 23324
Caliular 6000-7999 teu 0 0 0 0 0 [} 0
Cellular = > 8000 teu 0 0 0 0 0 [ 0
|RoRo > 10,000 DWT 750,662 568,557 28703| 560,478 379,678 1,401,589 250,527
|RoRo < 10,000 DWT 196,614 204,097 449 685 0 0 720,236 168,616
|Rester 39,430 74,531 320418] 475,054 315,589 of 621980
|Buk < 20,000 DWT 1,881,209 o] 1108178 187,038 826,066 1,731,007] 2514857
{Bulk 20K to 40K DWT 10,801,840] 8075686 24218600 9,174,874] 5491792 7136,833] 2,391,457
|Buik 40K 10 80K DWT 33419230] 12227610] 8531920 14862650 4.558968 1614008] 219520
{Bulk 80K to 100K DWT 5403758] 382270 120376] 840,799 67,885 21573 2,288}
|Buik 100K 1 175K DWT 44,887,850| 19061,190] 138543 6437,150] 1,153318 0 0
Buik > 175,000 DWT 27,903.930( 13,232,660 175611 3,525,016 379,171 [ 0
Combo < 20,000 DWT 0 0 0 0 0 ) 0
Combo 20K to 40K DWT 0 0 [ 0 0 0 0
Combo 40K to 80K DWT 0 0 0 0 0 0 0
Combo 80K to 100K DWT [ 0 0 0 0 0 0
Combo 100Kt 175K DWT | 6,320.764] 1,165,163 0| 4676169 0 0 0
Combo > 175,000 DWT 1,488,395 36,036 o| 3100989 0 0 0|
Tanker < 16,500 DWT 337,552 o] 320747 [ [ [ o
Tanker 16.5K to 25K DWT 10,443 184,058 9920 679,870 11,319 ) 129,603
Tanker 25K to 45K DWT 0 5693 0 74,115 57,065 0| 2644, ml
Tanker 45K o 80K DWT 303,528 o 0| 1182,168] 1,150,967 o] 5,321,176
Tanker 80K to 160K DWT 1,816,081 0 o] 6558419] 10,650,580 o 49,123,500|
T anker 160K to 250K DWT 55,877 0! 0 953,873 498,528 o] 1,510.446]
Tanker > 250,000 DWT 0 0 0 2,263 5,266 0 0
Prod Tank < 16,500 DWT 0 0 0 0] 10,302,060 2141,449]  3.407.447
Prod Tank 16.5K to 25K DW 120,545 81770, 378746| 627622 2293238 1,280,501 258,685
Prod Tank 25K to 45K DWT 164,455, 2529 59918] 288.483| 1348828 1489.717] 3,314,833
Prod Tank 45K to 80K DWT §1,598 [ 1,491 832 39,828 355,396] 2049486
Prod Tank 80K to 160K DW 1,754 [ 0 0 0 170,192] 1,063,886
Gas Tankers 4,880,010 4,481 13,003 o] 5530974 0| 11045760
Vehicle Carriers 0 [ 0 0 0 89,521 0
Other Ships 6243] 1,150473] 387,755 0 35,666 2,632,888 10,231

151,611,378] 62,080.267| 49,645.459| 58,615,356 57.135,20 31,605,118] 93,756.015
Source: DRI/Mercer World Sea Trade Service
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United States

The 10 laroest tonnase trade routes for the 11 S are nrovi in art 56. Qver half of these routes are

The 10 largest tonnage trade routes for the U.S, are provided in Chart 56. Over half of these routes are
dominated by crude petroieum tonnage with percentage totais ranging from 53 percent to 90 percent. All
of these trade routes involve crude imports. Because crude petroleum imports make up over 56 percent of
the total tonnage in the top ten trade routes for the U.S., our analysis of trade will exclude crude. In this

-y o P, pap— e dabur wan e — Py | Tan ¢ha Ahanota datwilicewr ¢hn tenda cmcctan
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while excluding crude, the routes order is updated, eliminating the non-varied trades. Crude intensive
routes include: Arabian Gulf, Caribbean Basin, and West Africa to the Gulf Coast, and West Africa to

Northeast Coast.

4 NVA sasvaD

e Y rd

art
Ton LS, Trade Routes

Arabian Guif to U.S. Gulf Coast 58,008,144
Caribbean Basin to U.S. Guif Coast 58,813,354
South America East Coast to U.S Gulf Coast 53,708,672
U.S. Guif coast to Japan 26,509,496
South America East Coast to U.S. Noriheast Coast 26,430,656
U.S. Southwest Coast to Japan 25,521,808
U.S. Guif Coast to Northem Europe 24,602,784
West Africa to U.S. Northeast Coast 23,845,024
Northern Europe to US Northeast Coast 23714928
West Africa to U.S. Gulf Coast 20,676,964
Top U.S. Trade Routes Excluding Petroleum
U.S. Gulf Coast to Japan 26,509,495
U.S. Southwest Coast to Japan 25521,7113
U.S. Guif Coast to Northemn Europe 24,602,784
Caribbean Basin to U.S. Guif Coast 21,824,605
U.S. Northeast Coast to Northem Europe 20,207,105
South America East Coast to U.S. NorlheastCoast 17,225 461
U.S. Guif Coast to Caribbean Basin 16,964,210
U.S. Guif Coast to Southem Europe 16,010,827
U.S. Northeast Coast to Southern Europe 14,503,441
U.S. Southwest Coast to Far East NIC's 13,266,774

The two sets of trade routes are related to the vessels transporting the various cargoes. In the first section
of Chart 56, a crude oriented trade will often usnally have intensive tanker use. Upon reviewing the
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top ten trade lanes is carried aboard tankers. For the Arabian Gulf to US trade, the majority of crude
moves aboard super tankers with over 250,000 DWT. In the other crude related trades, the most popular
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Moving on to the non-crude analysis, the greatest amount of tonnage moved involves dense cargoes:
grain, coal & coke, and oilseeds (Chart 57). In addition, lumber and wood, petroleum products and other
chemicals includes heavy cargoes, as well. For example, in the U.S. Guif Coast to Japan grain made up
over 55 percent of total tonnage moved in 1993. Coal & coke was 15 percent, oilseeds 13 percent, and
lumber and wood 8 percent of total tonnage moved on this trade. In contrast, in the U.S. Southwest Coast
to Japan trade, over 50 percent of total tonnage exported was lumber and wood. Grain made up another
28 percent and naturai and manufactured gas was another 5 percent of total tonnage traded. The other 17
percent of this trade encompasses a large variety of commodities: meat, fish & dairy products, paper,
fruits and vegetables, bauxite, other chemicals, non-ferrous metals, food products, textile fibers, plastics

and cthers. The U.S. Gulf Coast to Northern Europe trade includes grain (29%), oilseeds (15%),

petroleum products (16%), and coal & coke (15%). The other 21 percent of total tonnage includes other
chemicals, plastics, lumber & wood, pulp & waste paper, liquid bulk chemicals, paper, and others. The
Caribbean Basin to the U.S. Gulf Coast with crude excluded, involves petrolenm products (30% ), cement
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(24%), bauxite (24%), other chemicals (6%), fruits & vegetables (5%), sugar (2%), manufactured
fertilizers (2%) and others make up the last 9 percent of total tonnage. The U.S. Northeast Coast to
Northern Europe is dominated by coal & coke, which is 81 percent of total tonnage traded. The rest of the

commadities traded lumber & wood, plastics & chemical products, food products, petroleum products
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consumer goods, pulp & waste paper, grain, and others. In addition, of the top trade lanes based on
tonnage, this trade is the has the greatest tonnage for passenger cars. South America East Coast to the
Northeast Coast (excluding crude) brings large amounts of petroleum products (63%) and iron ore (13%).

The other 24 nercent of total tnnnago imnaortad on thie trade includes Mnarlt, ime & stone food prodw‘s’

puip & waste paper, sugar, fruits & vegetabies, other chemicalis, iron & steel, and other commodities.
Nearly all the tonnage traded between the U.S. Gulf to the Caribbean Basin is either grain (35%) or
petroleum products (35%). The other 30 percent of total tonnage traded includes: oilseeds, liguid bulk

lnctenn amd ahaceianl o Teocmalao o wande

chemicals, paper, oils & fats, plastics and chemical products, lumber & woods, and other commodities.
Also, this trade has the largest amount of tonnage for aircraft and ships. In the U.S. Gulf coast to
Southern Europe trade the chief tonnage commodities are petroleum products, 40 percent of total tonnage,
grain is 25 percent, and coal & coke makes up 11 percent of all metric tons carried. The other 24 percent
of total meiric tons includes a variety of commeodities, inciuding lumber & wood, puip & waste paper,
paper, other chemicals , oils & fats and other commodities. From the U.S. Northeast Coast to Southern

Europe, coal and coke makes up over 80 percent of the total tonnage carried. The other 20 percent of total

e o ned athae
tnnnﬁgc mvg!v% other ores and scrap, c:lemrle gra}n, lumber & wood pﬁuunw im pr ducts d other

commodities. The U.S. Southwest Coast to Far East NIC’s trade has nearly 50 percent of total tonnage
carried as grain. Lumber and wood make up another 15 percent of the total tonnage. The other
commodities exported from the U.S. in this trade involve: coal & coke, oilseeds, pulp & waste paper,
paper, other chemicals, as well as, other commodities.
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Chart 57

Chart of 1993 United States Trade for 10 Largest Trade Routes (ignore Crude Petroleum Rank) and

Commodities Traded
St
America East
"o cruds U.S. U.S. Guif C Coast to
U.S. Guir Comstto  [Besinto  |Comstio  |US. Southwest
j Cosst to [Const to U.S. Gut ] Const 1o Far
(1) Live Awimeis [) 0 18 0 [J]
|@) Mest. Fish & Dairy Products 517 689,458 19572 57,000/ 92.996 1822691
) Frults & Vegetables 21,976 350,500 93,289 72481 256,685 235,289
i4) Grain 14487 10! 7 oa0assl 7881 a8y 583 2835] 577,757
(5) Suger 2710 20,838 7875 2000 278756 5.422)
i) Food Preducts 291 132,138 28,349 271.960) 305,006 87.846]
K7 Textile Fiders; Hides ) 131,005 99,633 84,153] 18,393 240,308!
|(®) Cleends 3,470,644 85503 4937913 78,509] 3,063 583,234}
}9) Os & Fats 12308 219857] 2mee £315] 250 9350
{(10) Rubber 43 25,558 115,181 31977 3,282 17,076}
)i 1) Lwmber & Wood 2036.480] 13433000 494,251 489,351 68.2% 1,905,321
(12) Puip & Waste Paper 29,174 304,572] 412428 212,081 303,614 408,651
j(13) Phosphates 0| 0 0 0 0]
(14) Camant, Lima & Stone 3548 285,350 60,428 48477 588,104 i23,857)
(15) Mamufectured Fertikzers 0 0 0 0 o]
(16) iren Ore 0 3 0 098] 2287460 o]
(17) Beadte & Oth Base Metal Ores 0 308,304 78,997 10207]  S7s,00 129,64/
[(18) Other Ores & Sermp 2,129 €9.337 11,063 ar 1,500 435,470)
(19) Coat £ Coke 3,858 718 £583 373088 16308540 5.7 586,057
Crude Petroleum 0 3 0 46! 9205195 o)
[21) Peircisum Products 1,075,301 0] 4020527 256,430] 10,899,530 0|
}(22) Natwrel and Manctactired Gas o] 1123888 29,118 5965 22048 67512
|2 Uuid Busk Chemiceis 94222 1048] 20 84,747] 11,628 1,684
£24) Other Chamiente 378371 380.190] 881,084} 255833 2237 420,676}
Pharmaceutionls 1,852 15,945 11,498] 60,685 10,044 18,820}
i26) Fisstics & Chemicel Products 85,448 122.729] 538,813 362,884 88,750 170,103}
{7) Textile, Loather & Rubber Mats 34 19.9%| 28,807 93,631 $1,021 48,9281
(28) Peper 506 532,481 382,12 130,189/ 75,03 477.008)
20) Ofhar Min £ Matal Marusfachess 387 17.802 28540 $3.458] $5582 57246
[(30) ren & Stee 44,872 28,806 28,195 4% 15533 93351
31) Nan-Ferrous Metals 2 233,840 70,485 63,006 28902 125,241
(32) Hewvy Indusirial Machinery 2 8,679 18,521 6,726 15,097 81751
(33) Light Inclustrial Machinery 284 21,420 24,163 125484] 141,945 .05
4) Heow Tranaportetion Eqepment 35 6,535 24,883 87271 7.777 12512]
35) Cars 58 25,398 1.725| 123,558/ 2.077| 18,285
36) Auto PertsAdolareycies 148 18,120] 9537/ 15701 9622 13,164}
(37) Arerett & Ships 34 1,928/ 840 7.483] 42
(38) Bectrical E¢ 13 14,010[ 17.918 77182 11,818 20.274|
39) Consumer Gogds 187 41780 7o 24575 417388 3,424
(40) Comenodities, NES 4 4202 3,968 18,734 16,724 9.1
25.509.495| 25.521.800] 24.602.784 20207151] 26,4065 13,268,774
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These commodities in the various trades relate to the vessels in each trade (see Chart 58). For example, it
can be noted, for the U.S. Gulf Coast to Japan, bulk cargoes such as grain and coal are a large part of the
total tonnage. Therefore, over 89 peroent of the total tonnage carried is on board bulk type vessels.
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Similarly, the trade from the U.S. Guif Coast to the Caribbean Basin is largely gmm and petroleum
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products. The vessel chart indicates that the vast majority of total tonnage is evenly split between product

Chart 58
Chart of 1993 United States Trade for 10 Largest Trade Routes (excludes Crude Petroleum Rank)
and the Ship Types Working per Route
. South
us. America East US.
U.S.Guil _ [Carbbsen  |Northeast  [Coastto  |US.Gulf  [U.S. Gulf  |Northeast |U.S.
us no crude US.Guf  |Coastto  |Basinto Coestto  |US. Coastto  IComstto  [Coastto  [Southwest
Coastto  [Nothem  |U.S.Guf  [Northem  [Northesst |Carbbean |Southem  |Southem  |Coastto Far
NAME SHIPTYPE Japen Europe Coast Europe Coast Basin {Europe Europe EastNIC's
Gen Cargo > 10,000 DWT 972045|  912758] 1464025|  899.795| 1355885 1572668 895699 2.025866] 849,510
Gen Cargo < 10,000 DWT 13749  286968] 628,467 61,610 11,706 604,123 53,277 680 0
Calluler < 1000 10 878 18317]  e04727]  235578]  344728]  sm2e 3,401 43 0
Cellular 1000-2459 teu 148.468] 459331 608,921 637.947| 1,053429]  637.867]  349355]  492709] 3647543
Celiuler 2500-3999 teu 266,595] 861,668 38504 820743 45812 40,093 127.412]  139,087] 5977754
Cetiuter £000-5988 tau 30,570 33282 22053] 321512 16,065 2846 12,552 5852] 929,668
Ceilular 6000-7999 teu 0 0 o] 0 [ 0 [ 0 0
Cellutar = > 8000 teu [ 0 0 0 0 0 0 0 0
RoRo > 10,000 DWT 135,376 1,034609  199,863] 7342% 55,945 28,501 227,144 66.138] 150914
|RoRo < 10,000 DWT 0 o] 234577 0 0] 446,520 70,182 59,925 0
[Reefer 10,988 o 194,309 779 8,370 0 0 0 0
[Buk < 20,000 DWT 0| 537242| 248378 13297 82932 519712 61,495 90,218 0
{Buk 20K 10 40K DWT 2766423) 5365745| 7419806 1,065925! 740707] 4878783l 3381123] 1101543] s3saex
[Buk 40K to 80K DWT 16,831,280] 10,310,730 1.892.867| 5.402397] 1.158481] 865496) 4123481] 5202993] 850,95
[Buk 80K 10 100K DWT 258,954 2783831 25,726] 615790 279318 11,058 62,149] 1,894,885 12,759
IBuk 100K 1 175K DWT 2209192 7543 o] s252533] 955505 o 0] 1520715 o
fBuk> 175,000 DWT 102,037 0 o] 1s23s8 29144 0 [] 55,931 0
Combo < 20,000 DWT 0 o] 0 0 0 0 0 0 0
Cambo 20K to 40K DWT 0 0 o o o o 0 0 0
Combo 40K to 80K DWT 0 0 o 60736 0 0 0 0 0
Combo 80K to 100K DWT 0 0 0 18784 0 0 o 142916 0
Combo 100K to 175K DWT 0 0 o] 1,771,379 0 0 o] 1076182 0
Combo > 175,000 DWT 0 0 0 54,785 0 0 o 33147 0
Tanker < 16,500 DWT 0 0 0 0 0 0 0 0 0
Tanker 16.5K to 25K DWT 743089] 923385 0 0 0 o] 1273585 0 0
Tanker 25K to 45K DWT 21,119]  24580] 1,219,531 o 214386 o 1312974 78,715 0
Tanker 45K to 80K DWT 6.128] 1.921,954] 7.739.884 124383 2017.718 0 39,389 2434 0|
Tanker 80K to 160K DWT 0 59.234| 25,545,180 3847] 6765764 [ 0 of o
Tanker 160K 10 250K DWT 0 ol 72680 o] 20737 o 0 s 0
Tanker > 250,000 OWT 0 o] 1,701,483 0 [ ) [) 0 0
Prod Tank < 16,500 DWT 0 0 0 0 o] 137962 0 0 0
Prod Tank 16.5K to 25K DW 379944] 347,028 47,290 12712  221868] 997523 45,449 703
Prod Tank 25K to 45K DWT 14942 91942 3,805,631 109,140| 5293144| 1932353 3897014 65227 2
Prod Tank 45K to 80K DWT 163,287 28,106 2653767 3363] 2806629 1,097,061 120,528 1,973 0
Prod Tank 80K to 160K DW 4918 0 78,436 0| 2588638 626722 0 0 0
Gas Tankers 0 2887 336,117 66,209 20e8] 121683 73 0 0
[Vehicie Carriers [ [} 0 119,862 0 0 0 0 10,036
Other Ships 0 2181]  1.321,058 [ 0 66.234 0 0 0
26509.301] 24,603,053 58.813,371| 20.206.365| 26278.849] 16.960,024| 16010833] 14502429] 13266712

Source: DRI/Mercer World Sea Trade Service




North Atlantic

Chart 59

Top North Atlantic Trade Routes

93 Total

Metric tons
South America East Coast to U.S. Northeast Coast 26,430,656
West Africa to U.S. Northeast Coast 23,845,024
Northern Europe to U.S. Northeast Coast 23,714,928
U.S. Northeast Coast to Northern Europe 20,207,152
U.S. Northeast Coat to Southem Europe 14,503,441
Caribbean Basin to U.S. Northeast Coast 12,239,830
Other Med to U.S. Northeast Coast 9,522,128
South Africa to U.S. Northeast coast 8,786,882
Arabian Gulf to U.S. Northeast Coast 6,041,200
U.S. Northeast Coast to Japan 6,021,725

Chart 60

Top North Atlantic Trade Routes Excluding Petroleum

93 Total

Metric Tons
U.S. Northeast Coast to Northem Europe 20,207,105
South America East Coast to U.S. Northeast Coast 17,225,461
U.S. Northeast Coast to Southemn Europe 14,503,441
Northemn Europe to U.S. Northeast Coast 10,963,277
Caribbean Basin to U.S. Northeast coast 6,478,728
U.S. Northeast Coast to Japan 6,021,725
Southem Europe to U.S. Northeast Coast 5,736,920
U.S. Northeast Coast to Far East NIC's 5,727,235
South America West Coast to U.S. Northeast Coast 5,037,650
U.S. Northeast Coast to South America East Coast 4,506,587

The Chart 59 above presents the top ten tonnage trades for the U.S. North Atlantic and Chart 60 excludes
petroleum. Our analysis will focus on the trade table which ignores crude petroleum.

In the largest trade, (see Chart 61), the U.S. Northeast coast to Northern Europe, trade may be broken
down into the following commodity mix, where coal & coke form the largest share at 80 percent of total
tonnage, and other commodities make up the other 20 percent. Lumber & wood, plastics & chemical
products, food products, other chemicals, pulp & waste paper, grain and other commodities make up the
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1est of the 20 percent of total tonnage. The South America East Coast to Northeast Coast trade has the
greatest amount of tonnage in petroleum products-63 percent of total tonnage. Iron ore makes up over 13
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percent of total tonnage. The other 23 percent of total metric tons imported in the U.S. Northeast
included: coal & coke, cement, lime & stone, pulp & waste paper, food products, sugar, fruits and
vegetables, and other commodities. The U.S. Northeast trade to Southern Europe has nearly 80 percent of

its total tonnage as coal & coke. The other 20 nercent of tonmaoge is other ores & scran oilseeds orain
r SV 5SS VRS VAW &8 ey, W > DASss,
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jumber & wood, and other commodities. Norihern Europe to US Noriheast Coast trade (exciuding
crude) identifies petroleum products (37%), paper (10%), and food products (10%) as the major tonnage
commodities. Consumer goods, passenger cars, iron & steel, other chemicals, meat, fish & dairy products
and other commodities make up the rest of total tonnage for this trade. The Caribbean Basin to the
Northeast Coast (exciuding petroieum) has nearly 45 percent of total tonnage in petroieum products.
Other imported tonnage includes: cement, lime & stone (23%), fruits and vegetables (16%), and sugar
(8%). The US Northeast Coast export trade to Japan is dominated by coal & coke. This commodity group
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oilseeds, lumber & wood, pulp & waste paper, paper, plastics and other commodities. The Southern
Europe to U.S. Northeast Coast trade has the majority (51%) of metric tons imported in the commodity
petroleum products. Other large scale commodities include: cement, lime & stone (16%), iron & steel
(6%), consumer goods (4%), food products (7%) , fruits and vegetables (4%) and other commodities
(12%). The outbound trade from the U.S. Northeast Coast to Far East NIC’s includes large moves of coal
& coke, which make up 40 percent of all metric tons carried. Other ores & scrap make up an additional
33 percent. The other 27 percent includes pulp & waste paper, paper, lumber & wood, meat, fish, & dairy
product, as weil as, other commodities. The import trade from South America West Coast to the U.S.
Northeast Coast has the largest amount of its tonnage as petroleum products, which make up nearly 50
percent of total tons carried to the U.S. Northeast. Fruits and vegetables make up 20 percent, coal & coke

12 nercent and cement lime & ctone make 1 § nerceant af the tnatal tannage carriad The Nartheact Caact
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to South America East Coast illustrates the prominence of coal & coke, as this commodity makes up 80
percent of the total tonnage. The other 20 percent of total tonnage includes the following commeodities:
plastics & chemical products, grain, pulp & waste paper, other chemicals, as well as, other commodities.



Chart 61
Chart of 1993 North Atlantic Trade for 10 Largest Trade Routes (ignore Crude Petroleum Rank)
and Commodities Traded

1
I
|Sash Sash u.s.
u.s. lamerics East lU1g, Cartihaan Amesice Wes |Movthenst
jnoncrude N Coast to Eorcpeto  {Basin to U.S. Eurcpeto  |U.S. Const to Coast to
|Cosst to US. Cosstto (U5 U.S. US. Us. Seuth
| Northeen N N |Const to Const to Far Amaerica Esst
NAME.COM | Eurepe |Const Europe Coast Coast | Jepan (Const East NICS __|Coest Coast
(1) Uve Animets 0 0 0 2 1 0 [ 0 0 0,
12) Meak, Fish & Deiry Progucts 57,000 W99  Dauz 162352 11378 35,406} 58,585 51,754 4747 3561
3) Frats & T2.881 258,685 7,089 T2974]  1.018.781 4552 208,511 3443 1.00452 12.788|
(4) Grain 202,963 2995  252.882) 5,102 1 94,572 2392 B4 28,557 71.796]
1(5) Suger 2,800 276,756 191 44167  sns5s 121 8,835 09| 129385 1.950|
(6) Food Products 271,960 305,006 41848] 1052308 93.961 36580 375121 11,399 125,803 28263}
7) Teiiie FOwS; Hides 54,55, 8393 0558 250 1479 5,754, 5,540/ 3,008 70,808 5,750
1(8) Otsends 78,580 3083  537.077 2,005 824| 441154 38 18 211 1,050]
|9) Ots & Fats 40,115| 22503 71.728) 29,098 1232 %) 83270 5314 3351 3.459
(10) Rubbar 31977 3282 4962 47.148 13 999 9.805| 709 0 28.731
(1) Lumber & Wood 489,351 63239 228,56 29863 2339] 160,007 16,893 137.481 29584 2,484
(12) Pulp & Waste Paper 212,081 0,614 131,080 41,446 o] 107.090) 12,047 638,707 83,328 35,425
(13) Phosphetes 0 0 0 0 0| 0 0 0 0 of
(14) Coment, Lime & Stone 45477 508,104 7573]  194,544] 1,500,719 13.954 940,524 12.753] 294,188 24245|
(15) Manufactured Fertiizers 0 256 0 132.435 2172 ) 0 0 0| 185191
K16) ron Ore 898] 2.287.480 0 65,906 0 0 0 0 1.082] 18]
K7) Seicits & O Sess Mstsl s 10207 ) 100 10,740 a5 7os 2,807) 242 sa¢ 238! 24001
(18) Other Oves & Scrwp n712] 41,568 1077560 24,835 989] 189,216 2845] 1912281 1,502] 68,523
(19) Cost & Coke 16309860 539279 11825970 156 o] 4670483 o 2369.725]  602.909] 3.629.689|
(20) Crude 46 9205185 of 12751050 5.781.102 0 0 o]  897.458 of
(21) Petroleum Products 256459]  10,899.530]  162.298]  3.760.509| 2.952.587 8604 2900423 6,837  2.4081,883 38,241
1{22) Matrad ot Monutectired Goc soes} 2048 =3 128 en o 208 o 2784 0! 1,403
1(23) Licuuid Bulk Ch 84.767| 11,628] 36,425 196,790 5,978 15,128 7.400 14,121 0 8,137]
(24) Other ¢ 250.933] 222w 27507)  TS.029] 209122 .92 76,450 48,966 43,979 75.483]
(25) Pharmeceuticals 60,685 10,044 9,949 89,239 905 4.255) 13,301 9553 559 13,350]
(26) Plastics & Chemical Products 362,004 68,750 31,362 335,088 2.910) 62,150 34.470 81.585| 992 131,546]
(27 Todhs, Lostier & Sutte Mo o231 s1.021) 27?7l e 1,381 4,948 £3047 18300 4,730 13 584l
28) Paper 130,189 75, 10,822  1.044,058 [ 78,681 15,948 113,373 700) 45,446]
(29) Other Min & Metal M $3.196 55.982| 15,557 9901 855 6355 61,521 5651 3250 25.969]
(30) iren & Stodl 47137 155,323 24449 sN1928 18423 1862 33759 50,090 3832 38,250
(31) Non-Ferrous Metals 63,03 28.902] 14749] 115457 190 4.725] 47,106 11587]  104.960 8,250
(32) Homwy Y 86,726 15,097 7060{ 113,330 3 3.269) 20841 18333 505 17,547|
33) gt inery 125,484 141,945 20,341 250,646 5 3,668 34,441 21,688 153 37.555}
1(34) Heavy 87271 7,777, 9313 74,381 206 1,556 358 5,085 0 33351]
(35) Passenger Cars 123,558 2,077| 18.186] 235,906 9,025 16564 4280 20,165 0 5.289)
(36) Auto f > 115,701 96,242 7344 115,855 5 1,643 56,176 1241 2287 12.969]
r37) Airgrat & S 7402 11 3487 2,084 0 £ 624 1671 B 21l
|38) Bectrical Equipment 7182 11,818 13,089 94,321 3,787 2351 18,248 15.062 476, .71
39) ¢ Goods 24,979 117,388 31,761 373,891 26268 16208] 219,384 2,651 17267 36.224)
(40) Commodities, NES 15,734 16.724 2.934 45,656 31,600/ 2,328 6.051 2.716 2011 7.537]
20207 151] 26.430856] 14503.441] 23714927] 12239.830] €.021.725] S736920] S5727.238| 5.935.108]  4.506.587

Source: DX1/Mercer Worid Sea Trade Service

As discussed, the presence of various commodities is linked to specific vessels. The North Atlantic trade
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products (inbound), as shown in Chart 62. Similarly, most of the tonnage moved on vessels in these trade
lanes is onboard bulk carriers and product tankers. However, this is not to say that there is not
considerable containerized traffic. Cellular vessels carried a nearly 13 million metric tons of rate
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Northeast Coast and U.S. Northeast to Northern Europe had the greatest containerized tonnage totals for
1993.
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Chart 62
Chart of 1993 North Atlantic Trade for 10 Largest Trade Routes (excludes Crude Petroleum Rank)
and the Ship Types Working per Route

us atiantic no crude
South us
us. us. Northem __|Caribbean Southem America Wes |Northeast
Jortheast  [Northeast  |Eumeete  [Rasinee  lug Eumnete lUS Coactts  ICoactw
Coast to Cosstto  |US us Northeast _ |U.S. Northeast  |U.S. South
Nothem  |Southem  [Northeast |Northeast  |Coastto  |North Coustto Far_|North |America East
NAME SHIPTYDE Euree Curcpe Coast Coast apen Coast EastiIC's  |Coast Coast
Gen Cargo > 10,000 DWT 899,795| 2,025,866 812,965 26,228 8sses| 308266] 117077 157,098 196,041
Gen Caigo < 10,000 DWT 1,510 60|  377.018 o 245 o 12,384 16,520 87
(Celtutar < 1000 teu 235,578 43| 258,037 56,574 16 0 790 259,864 40,996
Celtular 1000-2499 teu 637.947]  492709] 1.338260]  413.785] 378645 1047.722] 491738  798.780] 551,676
Ceikuiar 2500-3999 teu 820,743  139.087] 981,903 13,165  679,040]  306,124] 839,570 28,128 18,506]
Cellutar 4000-5999 teu 321,512 5652] 338853 1183 151574 12608] 187,633 5163 2589)
Cellular 6000-7999 teu 0 0 0 0 0 [ 0 0 0,
Cellular = > 8000 teu 0 0 0 0 0 0 0 0 0
RoRo > 10,000 OWT 794,295 66,139 2057.651 0 38464] 190014 60,018 105 53,731
RoRo < 10,000 DWT 0 59,925 2.453 0 0 28120 0 1,638 0
Reefer 779 0 14819 957,654 0 0 27053 389,724 0
Butk < 20,000 DWT 12207 20,218 4,108 54124 ) 47,394 ol 199754 o
Bulk 20K to 40K DWT 1,065925) 1,101,543 73.067] 1457372 of 29513] 1495473] 633804]  s39.354
[Buk 40K to 80K DWT 5402397| 5.202993] 260681  532,537]  559.388]  244254] 886171 19411] 2707385
|Butk 80K to 100K DWT 615,790 1.894,885 3,996 7,539 53,456 3,668 12,988 0 41,465
[Buk 100K to 175 DWT 6252533 1920715 0 0] 3946548 0] 1536315 0 0
Buk > 175,000 OWT 192,358 55,931 0 o 121972 0 47,515 0 0
Combo < 20,000 DWT 0 0 [} 0 0 [} o 0 0
Combo 20K to 40K DWT 0 (4] (4] 4] 0! (1] 0 0 0
Combo 40K to 80K DWT 607,343 0 0 0 0 0 0 0 0
Combo 80K to 100K DWT 18,784] 142916 0 0 0 0 0 0 0
Combo 100K 10 175K DWT | 1771378] 1076182 0 0 0 0 0 0 0!
Combo > 175,000 DWT 54,785 33,147 0 0 0 0 0 0 0
Tanker < 16,500 DWT 0 0 0 0 0 0 0 o 0
Tanker 15.5K o 25K DWT o 0 22728 s ¢ ¢ s s 0
Tanker 25K to 45K DWT 0 78715]  869.132| 3209.024 0 0 12135] 648,693 0
Tanker 45K to 80K DWT 124,383 2434 5794824 4645274 0 0 375] 1222545 0
Tanier 50K & 60K OWT 3847 O] 6855438, 140,599 0 0 O 280,252 G,
Tanker 160K to 250K DWT 0 o] 1,688,633 0 0 0 0 6.899) 0|
Tanier > 250,000 DWT 0 0 46,032 0 0 0 0 0 0
Prod Tank < 16,500 DWT o 0 0 0 0 0 0 0 0,
Prod Tank 16.5K to 25K DW 12712 45449) 832969 354420 2918] 140671 0 0 0
Prod Tank 25K to 45K DWT 109,140 65227|  so74r2|  359.583 50| 1,270,385 0 0 35,154
Prod Tank 45K to 80K DWT 3,363 1,973 14,850 10,782 0]  1.445851 0 0 1,087
Prod Tank 80K to 160K DW 0 0 0 [ 9 43506 [ 0 0
Gas Tankers 66,209 0 0 0 805 0 3 0 0
Vehicle Carriers 119,862 0| 376134 0 0 0 0 0 0
Other Ships 0 0| 134235 0 0  48.2% 0 0 0
20.206365] 14503429 23.714261] 12239.844] 6.021.725] 5736373] 5727.236] 4.648783] 4.488.063

Source: DRI/Mercer World Sea Trade Service



South Atlantic
Chart 63

Top South Atiantic Trade Routes

South America East Coast to U.S. Southeast Coast
Caribbean Basin to U.S. Southeast Coast

South America West Coast to U.S. Southeast Coast
West Africa to U.S. Southeast Coast
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Arabian Guif to U.S. Southeast Coast
U.S. Southeast Coast to Caribbean Basin
Other Med to U.S. Southeast Coast

U.S. Southeast Coast to South America East Coast

Chart 64

Top South Atlantic Trade Routes Excluding Petroleum

South America East Coast to U.S. Southeast Coast
South America West Coast to U.S. Southeast Coast
U.S. Southeast Coast to Northemn Europe
Caribbean Basin to U.S. Southeast Coast
U.S. Southeast Coast to Caribbean Basin
Northem Europe to U.S. Southeast Coast
U.S. Southeast Coast to South America East Coast
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In Chart 6 ils are provided for the 10 top trade routes based on
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n tonnage. The top section presents

total tonnage for the top 10 and includes all commodities. Chart 64 provides total tonna

the top 10 trades while excluding crude petroleum.
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This analysis will concentrate on the non-crude tables. Chart 65, indicates that within the U.S. Southeast
trades, the most prominent commodities in tonnage are petroleum products, bauxite and cement, lime &
stone. For the South America East Coast trade to U.S. Southeast Coast (excluding petroleum) the largest
commodity in metric tons is petroleum products-making up over 60 percent of the total tonnage imported.
Bauxite (13%) and cement, lime & stone (7%) make up an additional 20 percent. The last 20 percent of

commodities is a2 mix which includes: iron ore, food nroducts other mineral and metal mannfactarers
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ron & sieel, iexiiie, ieather, and rubber maieriais, as weil as other commodities.

The Caribbean Basin to the U.S. Southeast Coast (excluding petroleum) again shows large imports of

et AQO/\ needd mmennnend Toamea pryionpy L 11 VAN PN Tpivipn I upuy., 7, Sy PUNPOPY N | PR
petroleum prodiicts (48%) and cement, lime, and stone (23%) which make up over 70 percent of all metric

tons imported in this lane. Consumer goods, other chemicals, sugar, and fruits and vegetables make up an
additional 20 percent of all metric tons. The South America West Coast to the U.S. Southeast Coast

trade’s laroest imnorted commaodity oroumns are coal & coke (459%) and netralenm nroducts (34‘3/\ makino
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up nearly 80 percent of all metric tons imported. The U.S. Southeast Coast to Northern Europe trade is
dominated by exports of cement, lime, & stone. This commodity makes up 24 percent of total metric tons
carried. In addition, pulp & waste paper (10%), paper (8%), coal & coke (7%), plastics & chemical
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of total metric tonnage is made up of other various commodities. The U.S. Southeast Coast exports to the

Caribbean Basin is a mix of a variety of commodities. Lead by petroleum products exports (20%), then
oconenmer onnrk (13%). food nmdnm (109 \ and lumher & wood (6%). Imnorts from Northern Eurone
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to the U.S. Southeastern Coast (exciuding crude) has the foliowing major commodities which make up
over 50 percent of total metric tons moved include: iron & steel (12%), petroleum products (12%), food
products (10%), cement, lime & stone (9%), and other chemicals (9%). Strong demands for American
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Coast trade. Consumer goods make up the largest tonnage segment within this trade lane, about 12
percent. Pulp & waste paper make up an additional 11 percent, and bauxite another 9 percent. These are

followed bv electrical mnvnmm (‘7°/ ) other chemicals (6%). nlastics & chemical nrnane (5%) and
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auto parts/motorcycles (5%). In contrast, the trade U.S. Southeast exports to Japan are largely cement,
lime, & stone (37%), lumber & wood (27%), and pulp and waste paper (14%). These three commodities
comprise nearly 80 percent of the total tonnage exported. Nearly half of the tonnage imported from

Crsstharn Thirama snéa tha ITTC Carthanctasn csnsiae 20 anceancd Bans O ctn_ Vo V' "PUISIUS IRpIII, PRy, RSPy, |

cuuu.l.cxu. LUV W Ui€ u.S. SOUUEASICIN ARV 1> CIITLL, LHIC, O SI0NC. VUICT ILULCIdly 44 1ncidl
manufacturers make up another 17 percent of total tonnage and petroleum products represent 10 percent.
Over 75 percent of the U.S. Southeast region export tonnage to the Far East NIC’s is: pulp & waste
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and iron & steel (5%).
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Chart 65
Chart of 1993 South Atlantic Trade for 10 Largest Trade Routes (ignore Crude Petroleum Rank)
and Commodities Traded

1 1
L I
[Scuth Scuth us
neon cruds iAmesics East (Casiibiean  Amosies WosUS. US. [Nehem S Sahern
Const |Besin o Const to |Sauth Eurcpeto  [Comstto  jUS. |Europeto  [U.S.
u.S. |us. [ Cosstto  [Comstto  |u.S. Sath |Satheat  [U.S.
) S S |America Esst[Cosstto | Coast to Fr
NAME.COM (Coast Coast Cosst Europe |Besin Coest [Japen Const East NICS
(1) Uive Animals 0 [) 0 15 2 21 s 0 o 0|
(2) Miea, Fish & Deiry Products 29.148 #1358, 38,308 12,555 152,046] 98,995 0718 16.538 12,474 77|
|(3) Frults & Vegetables 85,095 492,044 190,897 | 244,381 ‘IQ.GF 2272 30,885 170,996 41,589 30,324
(4) Grain 25.010 16284 81,926 043|  1wsax] w2 26129 5,160 84 8,728
5) Suoer 40320 314,720 sooal 127,774 78,5821 3.958] $,082 12) 5.13¢ $5
£6) Food Praducts 145,808 127,811 111,501 79362 m.m[ 32,524 38,118 48925 62477 24,924
[(7) Teutiie Fibers; Hides =3 10,456 3,789 62780 5% 72322 56.618| 2,130 4,939 19,987]
|8) Odsesds ) 6,005/ ] 83,580 7198] 70/ 3 48,380 3 of
|(9) Olls & Fets - 3121 114 0] 9,502 27,105 3,306 3.847) 4,625 15477 6.284)
(10) Rubber 808 80 0 288 2,035 17,032 26356 198 1943 1383
(11) Lumber & Wood 232,001 27,004 0] 132220 195,004 8178 5,448 506,440 1273] 170,928
(32 Pl & Wisste Paper $8,017) B O 744,87 27,738 841 270,009 316,725 0] 362404
(13) Py 0| 0 0 [] 0 D 0 0 0 0
[(14) Cement, Lime & Stone 769.298] 1534914  319,066] 1038,80¢ 157,088 281,746 107,133 824,136  876.929 282,330
(15) Manufactured Fertitzers 0| 19423 19.051 0 [ 1 ) o 2 ol
(16) iren Ore 367,150 [) 0 0 203 ° 35 0 0 o}
(17) Basoite & Oth Base Mete) Ores 1,358,680 0 194 259 748 70227 220,408 151 2574 498
(18) Other Ores & Scrap 70,433 14822 5,440 21495 35,486 18,218 11,725 2742 7,802 24,174
(19) Cosl & Coke 149,421 5 2210906 301,733 2,527] 2.385) 7244 99 0 0]
(20) Crude Petroleum 2,198,164 338,087]  1.479,895) 0 7] %3423 18 0 0 of
(21) Petroleurn Products 63812%0]  3129.492] 1676179 182,104 619,214] 376,43 86,360 208] 203483 81,553
(22) Mahural and Masstactired Gas 30517 25 848} 2 7 18,443 F 4458 ] [ 9]
(23) Licgict Bulikk Chemicals 729 10123 0 8479 2,589 178673 2495 1,471 4,886 896
(24) Other Chhemicals 75,858 286,356 $9.388]  111,430) 118,017} 303467 142773 27,954 50,104] 310,614
Pharmaceuticals 14,433 4,803 2,008 19571 45,732 22,081 2759 1,308 3178 14.83!
Plastics & Chemical Products 21,808 3361 18,866 29415 120.994] 142,108 127,314 cz.ns[ 21.174 49,668
27) Testile, | asiher £ Bybher Matic 114,978 18848 8453 81273] 123,008} 80,532 55,795 i5308] 3358 32833
28) Paper 24,039 6448 5546 IR2049] 263528 207,821 45,089 23881) 13,570 237,658
Z9) Otiver Nin & iietai Menufactures 152,519 24313 21,507 49.782] 124,489 52.442 33,988 1975 332695 14,657
|30 von & Steel 118,573 47374 365 3778 55355 388,057 16,225 2625 93,508 100473
(31) Non-F errous Metais 28.325 1,728] 23397 9,705 333 54864 17,242 3817 4,596/ 10.082
(32) Hesvy Induusiviel Machinery 6.085 z 20 41847 2808] 38515 20,738 121 12274 2,853
33) Lignt Machin 18,845 984 400 43.450 78546 122007 11842 1.734 20506 9,613]
{34) Heawy Transpartation Equipment 4,726 2470 | 21,477 75614 67,790 56,751 1,505 6.576 3,689]
(35) Passenger Cars ” 1,840) K 2794 54,517 122,004 44,939 154 25 1,703}
(36) Auto Pests/Mckarcycles $5,654 273 119 23,021 26,899 2,114 126,067 845, 35999 s41]
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Source: DRI/Mercer World Sea Trade Service

As previously discussed, the presence of various commodities is linked to specific vessels. The South
Atlantic trade lanes have more diverse trade flow, in comparison to the North Atlantic. Of the top ten
(excluding crude) trade lanes discussed, the largest moving commodities are: petroleum products (31%),

cement lime & stone (16%), coal & coke (7%) and bauxite (4%). Thus, product tankers, tankers and dry

bulk carriers shouid be apparent. By referring to Chart 66 below, tanker type vessels move over 40
percent of all metric tonnage in the top ten trades and bulk carriers transport nearly 25 percent of all
cargoes. In addition, container vessels contribute to these various trades, about 30 percent (12 million



metric tons) of total tonnage is transported via these carriers. Containerized tonnage is greater for the
export trades, with U.S. Southeast Coast to the Caribbean Basin with the largest tonnage, about 2.3
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Chart of 1993 South Atlantic Trade for 10 Largest Trade Routes (excludes Crude Petroleum Rank)
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Gen Cargo < 10,000 DWT 54792 48,714 65,466 0 0 0
Cellular < 1000 teu 3497| 131,286 579,020 0 85,062 14,965
Ceiiuiar 1000-2455 teu 495,584 434,631 1,644,757 201,565 655,926 468,090
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Buk 80K to 100K DWT 12499 160507 0 321 5,821 5,262 2721
Buk 100K to 175K DWT [ 9,377 0 0 0 0 0|
Buik > 175,000 DWT 0 [*] 0 0 0 0 0
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Combo 20K to 40K DWT 0 0 0 0 0 0 0
Combo 40K to 80K DWT [ 0 0 0 0 0 0
Combo 80K to 100K DWT [ 0 0 [ 0 0 0
Combo 100K to 175K DWT 0 0 0 0 [ 0 0
Combo > 175,000 DWT 0 0 0 [ 0 0 0
Tanker < 16,500 DWT 0 0 0 0 0 0 0
Tanker 16.5K to 25K DWT 0 o] 391,204 40,999 0 0 67.162
Tanker 25K to 45K DWT 620,953 41,193 12,099 1,268 101 ) 2077
Tanker 45K to 80K DWT 813,831 89,594 0 o 3 ) 0
Tanker 80K to 160K DWT 849,313 2732 [ 0 0 0 0
Tanker 160K to 250K DWT 25,507 0 0 0 0 0 0
Tanker > 250,000 DWT 0 0 0 0 0 0 0
Prod Tank < 16,500 DWT 0 0 0 0 0 0 0
Prod Tank 16.5K to 25K DW 0 2,113 49,380 44.063 o 103.192 0
Prod Tank 25K to 45K DWT 0 46,310 48,521 1,363 [ 3,191 12,803
Prod Tank 45K to 80K DWT 0 1,420 1,453 0 0 0 306
Prod Tank 80K to 160K DW 0 0 0 0 0 0 0
Gas Tankers 0 37 17.521 0 [ 0 0|
Vahicle Cariars 0 0 [ 323800 [ o 0,
Other Ships 0| 891,3% 80.736 o] 618102 0 0|
,545.376] _ 4,258,895] 3,704,235 2329539 2215395( 1.943772{ 1895188
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Baltimore

An analysis of the effect of excluding crude petroleum from the data indicates that this port is not heavily
involved in this commodity; therefore results of its trade activity are not skewed by including crude in the
data A very small amount of crude which wac carried from Raltimore to Northern Eurone, was recorded

anan

in i993. The top ten irade rouies for Baitimore are lisied beiow in Chart 67:

Chart §7

Route Metric Tons
Port of Bakimore to Novthem Eurcpe 3,268,002
Sauth Amarica Fast Coast to Port of Raltimore 2,148,002
Port of Baltimore to Southemn Europe 2.006.876
Port of Baltimore to Other Med 1,658,288
Port of Baltimore to Japan 1,565,546
Port of Baltimore to Eastern Europe 1,103,970
Caribbean Basin to Port of Baltimore 1,087,978
Ausiraiia/New Zeaiand to Pori of Baitimore 944,086
Northem Europe to Port of Baltimore 904,319
Janan tn Part of Raltimars 878,422

Port of Baltimore to Northern Europe

Commodities

Chart 68 presents detail of the commodities transported on each trade lane. Coal and coke is the number
one commodity moved on this trade, the largest and heaviest route for the POB in 1993. Coal and coke
made up 72 percent of all metric tons moved on this route. The other 27 percent of tonnage transported
included: lumber & wood, fruits and vegetables, textile fibers, other chemicals, plastic & chemical
producis, paper and passenger cars.
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Chart 68
Chart of 1993 Baltimore Trade for 10 Largest Trade Routes and the Commodities Traded per Route
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Vessels

On this large volume trade route, over 63 percent of total tonnage is moved by bulk carriers (see Chart

69). In contrast. 13 nercent of the is maved bv container chine and 11 nement hv comhinatinan carri
07). In contrast, 15 percent of the 1S moved by container ships and 11 percent by combina

RORO vesseis and general cargo ships each contribute by moving 5 percent of the total. Tankers and
vehicle carriers transport the remaining 3 percent.

Chart 69
Chart of 1993 Baltimore Trade for 10 Largest Trade Routes and the Ship Types Working per Route

|bak crude = bak no crude | Port of |Port of
Batimore  |Balimore  |Port of Port of Camibesn  |AustraiisNe [Northem
_ to |Balitmore  |Port of {Balimore  |Basin o (wZealend to |Europe to  |Japen t©
N Southem _ fvo Other Belmors __[to Esstern __[Port of Port of [Port ot Port of

NAWIE SHIPTYPE Europe _ |Europe _jwed toJepan _|Eurcpe __|Bakimore _|Batmore [Batimore __[Batimore
Gen Cargo > 10,000 DWT 14442) 277910 80,879 17.357| 208,312 3,669 74,183] 132,439 3.738|
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Celiuler = > 8000 tou 0 0 0 0 0 0 0 0 0
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|Buik < 20,000 DWT [ 9,455 0 0 4,626 0 0 25 0
1Bulk 20K 10 40K DWT 1504251 1858081 777170 ol  199s5] o047 0 10,190 556,808
|Buik 40K 10 80k OWT 846,578| 848,558 444,257 143,197 524,041 247,414 416,406 34,062 17,642
|Buk 80K to 100K DWT 92715| 230,457 75,483 13,366 150,785 3,495 66.985 52 7
Iyl 100K & 175K DWT sa53!  177.445] 201388] 532271 8,330 0 3745 o o
Buk > 175,000 DWT 8778 5,063 6,096 30,358 0 0 0 0 0
Combo < 20,000 DWT 0 0 0 0 0 0 0 [ 0
[Combo 20K to 40K DWT 0 0 0 0 0 0 0 0 [
|Combo 40K to 80K DWT 90,858 0 0 0 0 0 0 0 0
|Combo 80K to 100K DWT 2810 14,977 0 0 0 o 0 0 0
iCombo 100K 1o 175K DWT 264996 112,782 0 0 [} 0 0 0 0
iCombe > 175,000 DWT 8196 3474 0 [ 0 0 [ 0 0
Tanker < 16,500 DWT 0 0 0 0 [ 0 [} 0 0
Tanker 16.5K to 25K DWT 0 0 0 0 of o o 2347 0
 Tankar 25K % 45K DWT [ 104 1342 [} [ 56.682 G 4,285 o
Tanker 45K 10 80K DWT 9317 3 34 0 0 14,848 0 3,406 0
Tanier 80K 1 160K DWT 288 0 0 0 0 395 0 16,054 0
Tanker 160K to 250K DWT 0 0 0 0 0 0 [} 493 0
Tanker > 250,000 DWT 0 [ 0 0 0 0 [ 0 0
Prod Tank < 16,500 DWT 0 0 0 0 0 0 [ 0 0
Prod Tank 16.5K to 25K DW 952 21 8 14 523 12,786 0 8,808 0
Prod Tank 25K to 45K DWT 8175 85 0 o 1 13,181 0 5333 o
Prod Tank 45K to 80K DWT 252 3 [ 0. 0 395 0| 157 0
Prod Tank 80K to 160K DW 0 0 0 0 [ [ ] 0 0
Gas Taniers 4,209 0 0 0 0 0 o 0 0
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Other Ships 0 0 0 0 0 0 | 47,368 0
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Source: DRI/Mercer World Sea Trade Review




South America East Coast to the Port of Baltimore

Commodities

oo

This route, second in magnitude for the POB, brings in a variety of raw materials and some finished
goods, as indicated in Chart 68. Iron ore represents 25 percent of the total inbound tonnage and
petroleum products make up 17 percent. Cement, lime & stone comprise 15 percent and pulp & waste

naner aover 13 percent, and snoar 9 pereent. 1 lo‘\f indnetrial mnr-l'nnnry makec up 3 pereent, iron & stesl

2.3 percent, auto parts and motorcycies 2 percent and paper makes up 2 percent of ali cargo. In addition
to these listed (89 percent of all tons), another 11 percent of total tonnage is made up of other ores,
consumer goods, food products, other chemicals, and bauxite.

Vessels

The tonnage on this route is split among several types of ships as shown in Chart 69. Bulk carriers move
over 33 percent, general cargo vessels over 27 percent, container (cellular) carry 20 percent , product

This trade route is the third largest for the port, although in tonnage terms, it is very close to the largest

route. Thus, Europe may be considered a significant trading partner. Four commodities make up over 95

percent of total metric tons: coal & coke (60%), oil seeds (25%), grain (9%), and lumber (2%). The rest
of the cargo is made up of passenger cars, plastic and chemical products, other minerals and metals
manufactures, iron & steel, other chemicals, consumer goods, heavy transportation equipment and other

commanditiee
NASAAAARINIAL CAWAD «

Vessels

Over 95 percent of tonnage is carried on four ships types: bulk carriers, general cargo, combination and

ecansmamalla ¢4 madta that heells amca o

PNADN Ac tha mainmty af raran ie hnll hacad Anmenaditsas easonable to note bulk carmiers

*
RORQO. As the majority of cargo is bulk based commaditics, it is

transport 72 percent of total metric tons and general cargo vessels move over 13 percent. Combination
carriers move over 6 percent and RORO vessels carry nearly 3 percent. Other vessels move the remaining

6 percent of total metric tons.
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Port of Baltimore to Other Mediterranean

*(Morocco, Algeria, Libya, Egypt, Tunisia, Former Yugoslavia, Lebanon, Isracl, and Syria) ot

Commodities

Over 98 percent of metric tons carried to the other Mediterranean region involves three bulk commodities.
These are: coal & coke, grain and oilseeds.

Vessels

Not surprisingly, the high concentration of bulk commodities carried to this region requires the use of
bulk carriers. For this trade lane, over 90 percent of the total metric tons moves on bulk carriers. General

cargo carriers moves 5 percent of total commodities and container vessels carry close to 4 percent.
Tankers and RORO operators carry the last 1 percent of total metric tons.

Port of Baltimore to Japan

Commodities

Bulk commodities make up 98 percent of the metric tons moved on this trade lane. Coal & coke makes up
74 percent, oilseeds over 18 percent and grain over 5 percent of total metric tons carried. Together,

Ppassenger cars and lumber represent just over 1 percent of the total.

VUL VY WA A QWA wwasl VA

Vessels

This trade lane moves 75 percent of its tonnage in bulk carriers while cellular vessels carry 23 percent.
Container vessels may be utilizing non-containerizable bulks to fill the ship for the return voyage home. )
General cargo vessels carry just 1 percent of the total tonnage and RORO operators move close to 1

PVAvviis.

Just over 88 percent of total metric tons carried from POB to Eastern Europe is related to bulk cargoes.
Coal&cokcmaketm68mrcentandgrmn 20 percent of total metric tons carried. Meat, fish and dairy,

oilseeds, and commodities NES make up 9 perceni total tonnage moved. The other 3 percent of total

metric tons is represented by a variety of commodities.
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Vessels
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percent. The use of these vessels reflects the types of commodities traded in this lane. RORO operators
move nearly 6 percent of total metric tons to Eastern Europe and cellular ships transport 1 percent.

The Caribbean Basin to Port of Baltimore

Commodities

The Caribbean region brings a variety of bulk commodities to the port: cement, lime & stone, sugar,
petroleum products and other chemicals make up 99 percent of all metric tons carried.

Vessels

Again the prevalence of bulk commodities creates demand for bulk carriers. The Caribbean region moves

7 gmt of total tnnnogn to 'DnR mn bulk carriers. Adfhhma"v tankerc carry 7 mrmnf cellnlar eh:m
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3 percent and product tankers 2 percent of total metric tons.

Austraiia/New Zeaiand to Port o] Bailimore

N meae_

LommouaInices

This route is the eighth most voluminous route for the POB, over 99 percent of total metric tons are
related to bulk commodities: iron ore, bauxite, coal & coke, non-ferrous metals and sugar.

v -

Bulk carriers and general cargo ships carry 79 percent and 12 percent of total metric tons, respectively.

[ o PPN SRR, DI, gy PO e e M Al . aa_ Atal .__ L

CONIAIneT VESSEIS movE CIOSE 10 0 pen‘:cm dll(.l RUI\U operIawrn I.I.le J pUIWlll 01 l.llG Wdl. Alougn,
this trade route is largely a bulk trade, different types of vessels may be utilized as a means to fill ships on
the long way back from Australia/New Zealand.

Northern Europe to Port of Baltimore

Commodities

This was the ninth largest trade route for the port in 1993; however it has the greatest mix of bulk and
non-bulk commodities. Iron and steel is the heaviest commodity transported from Northern Europe to
Baltimore, making up just over 20 percent of total metric tons. Heavy transportation equipment makes up
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10 percent, other chemicals 8 percent, passenger cars 8 percent, and cement, lime & stone make up nearly
8 percent of total metric tons.. Food products represent 6 percent of total metric tons, and paper nearly 5
percent. Petroleum products make up just gver 4 percent of total tonnage imported from Northern Enrope,

The other 30 percent of total metric tons inciudes a variety of commodities which inciude, among others:
nonferrous metals, heavy industrial machinery and light industrial machinery.

Vessels
Because the commodities moving on this trade route are so diverse, a variety of vessels work this trade.
Cellular or container vessels carry nearly 29 percent of total metric tons to the POB. General cargo ships

bring over 22 percent of total metric tons. RORO operators and vehicle carriers transport 19 percent and
17 percent, respectively. For this trade, bulk carriers are only involved in 5 percent of the total metric
tons and tankers carry just 3 percent.

Japan to Port of Baltimore

Commodities

This trade route is POB’s tenth largest - as the trade routes become less bulky they incorporate a greater

variety of commodities. In this case, the top 87 percent of total metric tons includes coal & coke,
passenger cars, light industrial machinery, heavy industrial machinery, electrical equipment and iron and
steel.

Vessels

Carriers working this trade include bulk carriers (65 percent-mostly coal & coke), vehicle carriers, RORO
operators, cellular ships and general cargo carriers which together make up 99 percent of the total metric

tons mn-'y-ﬂ x'l'n.... Anal & ~nlra is ﬁc}..m tha Simqﬁmnm G‘fth% -v-.l“de Carriers and lU}.‘l o1 -A" ~FF

ships is accentuated.
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Chapter 3

Introduction

This chapter will study the economic role the Port of Baltimore holds for the region. U.S. inland
distribution (based on metric tons), developed from Journal of Commerce PIERS data will also be

Baltimore has a potential advantage over Hampton Roads because of its clear proximity to a large
- g anc'l pl'od -g o1 _a In PR K L &1‘.:____. has PUNEDY, | Py l._.:‘ Py | I.:gkv.v._..y. ‘_y.ste—- _.._d a
modern port infrastructure.

In the early 1980s ships charged the same amount to hanl a ton of freicht across the Atlantic whe

went to Norfolk or to Baltimore (150 miles further up the Chesapeake Bay). Baitimore had an edge
because overland transportation of that shipment to its final destination was based on a standard per-mile
rate, pﬁtﬁng Norfolk at a 150 mile competitive disadvantage. Today overland transportation rates are no
longer regulated. The Staggers Act in 1980 allowed railroads to charge whatever rates they wanted
regardless of distance. Trucks were similarly deregulated. This has led to more competition, especiaily
among the railroads. Moreover, ship rates now tend to be based on distance traveled rather than a single
fee for all ports. Deregulation of the transportation industry in the early 1980s ended Baltimore's prior

P TP UG SR, JEUP S . I, RGOy, RPN P aelrat cxrneeld lnane

advantage since railroads could now charge whatever the market would bear.

Today, rail rates are different for different circumstances and customers. All other things being equal,
rates from Chicago to Baltimore are cheaper than rates from Chicago to Hampton Roads. However since
raiiroads set rates by contract with individuai shipping lines, in some cases the per comiainer raie from
Chicago to Hampton Roads for high volume customers is cheaper than the rate that a low volume

customer would pay from Chicago to Baltimore. To take the advantage of lower high volume rates, MPA

has instituted 2 program called Baltimore Port Link U S A, that nools smaller shinments to get hioch

LISULULWAL G pPaupicail ASGALLAIIVAY A WAL Adasiin, a. u.hu- PPYVAS Saasianva PArtuAiiS WV DL aiper

volume rates for low volume shippers.
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Although rail volume accounts for only about 25 percent of the cargo that moves through Baltimore
(trucks move 75%), it represents the greatest potential for growth. Rail defines the penetration into the
inland market Historically, that market has not extended much beyond Chicago. The transportation
carrier, CSL has agreements with other railroads besides its corporate relative, CSX, that permit it to
mOove Cargo coast to coast.

The Seagirt terminal operates well below capacity. In 1993, just two trains operated out of Seagirt daily,
one from Chicago that arrived in the morning and one bound for Chicago that left just after midnight.
Much of the storage space is unused and only one of the two cranes is generally in use.

About 75 percent of Baltimore's container cargo is moved overland by truck. Because this cargo moves
via surface, POB’s competitors may find it difficult to attempt to lure this cargo to their port. Truck rates
are closely related to distance, and POB’s location enables it to offer attractive transportation packages.
Baltimore has a geographical advantage due to the size and wealth of nearby markets, which consume and
produce, within a 200 to 300 mile radius. However, it should also be emphasized that shipping lines
consider total costs in moving containers, not just truck costs.

Notwithstanding deregulation, transportation costs to and from Baltimore to the Midwest are still
substantially cheaper than for amy other East Coast portt When a comparison is made between
transportation costs for land and sea, costs at sea are small compared to overland costs. Although
generalizations are difficult, average costs per ton mile are about one cent per ton mile for vessels
compared to five cents per ton mile on trains and about eight cents per mile by truck. Therefore land
transportation costs will be the critical factor deciding the ports of entry and exit. Ports, such as
Baltimore, close to manufacturing and consuming centers will have a comparative advantage over other
ports since they are able to minimize landside transport costs. In the longer run, without subsidized
inland costs, this should work in favor of Baltimore. In order for POB to remain competitive with
Norfolk, rail rates must decrease to the point where the lower overland costs offset the increased vessel
operating costs of steaming up the Chesapeake Bay or the pilotage charges through the C&D Canal.

Baltimore competes with the other East Coast ports for new business. Because of their fierce competition,
it is difficult to lure cargo away from these ports. One possible source of increased cargo could come from
rerouting some of the trade from Asia that currently goes to West Coast ports and is railed across the
country to its final destination. With increased manufacturing capacity being set up in South Asia
designed for export, it may be practical — both in cost and time savings -- for shipping companies to use
the Suez Canal to transport containerized cargo from Asia through the Mediterranean to the Atlantic
Ocean and on to the East Coast. In fact, several steamship lines already offer such a service.
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Current role Baltimore Maintains for the Nation

The Port of Baltimore supports the nation’s commerce as a major national seaport. The Journal of
Commerce data documents Baltimore’s importance as a key distribution center that reaches far beyond

naarhu ctat
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tonnage is imported through the port for U.S. firms in nearly every state.

C-nnﬂe mam'ﬁm‘m ﬂ\mr‘f’n‘:nkm-t tha U.S. move via tha POB. S-'mi!arly’ 'V'G}“'—es \‘;f

Chart 70 illustrates the distribution flows provided by the Journal of Commerce’s PIERS data for exports.
The data tracks the origin of all exporis exiting via United States poris. Origins include goods from
Canada that enter the U.S. and then exit via U.S. ports, goods from foreign sources that enter the United
States and then exit again via U.S. ports; goods from unidentified foreign sources which then enter the
U.S. and exit via TS, ports; goods originating in the 11 S gonds which exit via TS, ports; and goods
originating from the U.S. in which no state is indicated, which exit via U.S. ports. This process is the
same for imports but reversed. PIERS data is based on legal documents which ocean carriers must file
with the U.S. government in order to enter or exit the country. These legal documents are ship manifests
(for imports) and bills of ladings (for exports).



Chart 70
Chart Tracking the Origination Points for U.S. Exports
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Current Role of POB as a Trade Center

Chart 71 illustrates the actual state-by-state origin of cargo (in metric tons) that flows out of the United
States through the Port of Baltimore. The chart indicates New York, Pennsylvania and Maryland move
the largest amount of tonnage through the Port of Baltimore with Illinois being the next largest
contributor. The Port of Baltimore’s relationship with the U.S. Hinterland is further illustrated by the
large tonnage of export cargoes originating from Missouri, Kansas, Michigan, Indiana and Ohio.

Chart 71
1993 U.S. Exports via Port of Baltimore: States of Origin

Additonal 571,000 metric tons exported
3:] 1.2 - 3 million metric tons

B8 600,001-1.1 million metric tons
ﬁsoooomsmmmmm
—1ww1w300000m=utms
E= 51,000 to 100,000 metric tons
B 3,200 to 50,999 metric tons

0 to 3199 metric tons

* shipper locations 1993 weed due 1o Jowest X{ valnes  Somrce: PIERS NA




Chart 72 below details the state or country of origin of cargo exported via the Port of Baltimore between

1991 and 1993.
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Chart 73 details the final destination points of goods entering the United States via the Port of Baltimore.
The state which is the final destination for the greatest amount of tonnage is Maryland. New York is the
second greatest receiver of goods imported via the POB and New Jersey the third. Again, the trade
relationship between the POB and the U.S. Hinterland is illustrated by the cargo inflows to Michigan,
Ohio, Nlinois, Pennsylvania and Minnesota.

Chart 73

1993 U.S. Imports via Port of Baltimore: States of Destination*
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Chart 74

Chart 74 clarifies each destination state’s metric tonnage from 1991 to 1993. These statistics reflect the
change and magnitude of trade volumes over time.
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The Port of Baltimore’s Effect on the Region

The largest influence of the port is felt throughout the region. Beyond the large amount of cargo which is
imported and exported directly from the state of Maryland, numerous industries rely on the business of the
port (see Chart 75).

Chart 75
Impacts Number
Jobs: Direct* 18,051
Jobs: Indirect 6,625
Jobs: Related 62,500
Total Jobs 87,176
Personal Income (3B)
Direct $.60
Indirect $.50
Total $1.10
Business Revenue ($B) 1.30
State & Local Taxes ($B) $.14
Source: “Summary of Impacts, 1992" POB
Direct Jobs are described in Chart 76 :
Chart 76
NUMBER OF DIRECT JOBS BY CATEGORY
Surface Transportation
Rail 1044
Truck 1844
Maritime Service Sector
Terminal Operators 1202
ILA 1048
Towing 48
Pilots 105
Agents 372
Surveyors 128
Forwarders 498
Warehousemen 424
Container Repair 138
Government 1151
Marine Construction 1435
Linehaul Barge 74
Shippers Consignees 8135
MPA 347
Banking 58
TOTAL: 18051

Source: “Job Impacts by Category, 1992" POB
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Although in 1993, the state of Maryland had modest growth of about 1.3 percent, it is expected to improve
in the upcoming vears (2.6 percent annually through 1995.) At the start of a healthy cycle, following ten
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consecutive quariers of decline, the Baltimore area can look toward stabilized employment rates in the

transportation industry.



Chapter 4

Introduction

This chapter will describe the technical nature of the database sources utilized in this report. Database

». —mn wu . pe - mmdam ¢n memmecmda o mlamna. o -
structure will be detailed in order to provide a clear understanding of the linkages involved in producing

this study. (Database structure and relationships are illustrated in Chart 77).

Data Sources
X700 YT
YWOIOAD/ VWD

DRI’s World Sea Trade Service (WSTS) and World Fleet Forecast Service (WFFS) databases hold customs
trade data for all modal moves (water+rail+highway+pipeline+air). WSTS presents data by service (liner,
tanker, or tramp) and by commodity (40 aggregate definitions.) The WFFS depicts moves by route. These
databases hold annual, historical, and forecasted information.

Waterborne Commerce Data (WCSC)

This historical data source holds customs data displaying only U.S. water moves. The Non Public Use file
provides vessel name and provides a means to identify vessel type using these links: vessel
name/LRN*<>vessel type. WCSC data provides cargo by route, ship, and location code. This data file is
a vital source for detailed cargo moves.

*Lloyd’s Registry Number

n r Nata
APLAVARL AFALe

In this study the BME data covered from 1991 to 1994. The Baltimore Maritime Exchange is another
historical source which describes Baltimore harbor vessel traffic in the greatest detail. Data covers traffic

in and out of the port, as well as, moves within the harbor ranphmagpe )} This data is critical for this

Vel L2 23S @ ]

study, as it is the only known collection covering anchorage activity. This file gives sailing draft, but not
vessel design specifications-which are needed to understand whether ships are operating full or light
loaded. This information also supplements the Waterborne Commerce data. Links used are:
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vessel name/LRN* and date of call

WSTS U.S. Port Forecast
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Port Forecast provides the predictsd demand for transportation for individual U.S. pors,

(Baltimore, New York, etc.). This forecast is based on commodity and vessel service (liner, tanker,

tramp). These individual port forecasts are brought down to the port level from the original WSTS U.S.
coastal forecast. The standard forecast time period extends to 2010, however, for this project, a very long
term forecast extends out to 2050. The WSTS Port Forecasts provide the underlying demand at the cargo
level. This demand is linked through WFFS to identify the demand for each ship size. In addition, this
forecast provides a means to link sailing draft from the BME and Waterborne Commerce data to the
forecasts of future trade..

JOC/PIERS

The Journal of Commerce’s PIERS database documents U.S. inland flows by commodity and by region
(i.e. PAW, SW, Midwest) by utilizing the shipper/consignee residence fields. JOC also provides
identification data links-to the LRN-and the names of the vessels calling U.S. ports.

Lloyd’s and Fairplay databases both provide simiiar information on vessel design characteristics. These
design dimensions are crucial for this study. Details such as length, beam and design draft, provide the
basis for measuring each port’s ability to accommodate individual deep sea vessels.

Reebie Data

Reebie Associate data details inland origin to destination links. This information provides a means to

understand surface cargo moves in and out of coastal areas. Data includes both domestic (i.e., U.S. origin
to U.S. destination) and internationai (i.e., foreign origin, iandbridged via U.S., foreign destination)
surface moves.

M _ 1nc
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S

DRI Primary Research Data: Port Profiles

This database suppiemenis port information by detaiiing current conditions at some seiected U.S. ports.
Details are by port and by terminal and include: doublestack, on-dock rail facilities, future development
plans and available technology.

Chavt 717
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Data Sources and their Linking Relationships

COMMODITY
QUANTITY

ORIGIN
DEST.
COMMODITY
g VESSEL
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D. DRAFT VESSEL - ——— ROUEE
BEAM D.DRAFT A VESSEL SHIPTYPE*
LENGTH BEAM ID CODE YEAR
| LENGTH
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Detailed records maintained by the Baltimore Maritime Exchange (BME) were examined
dun'ng the early phases of the Baltimore Harbor Anchorages and Branch Channels Study to
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mbound vessel traffic were identified for both the publicly-owned terminals and the private

4+ avenennl Fandloteian Py g A Daltesrnen Maoaet 70 2n & crccencenl camnfola AL ol
tvllilial 1aviuuieD Upclau.ug ll.l we IUll. O1 panlinorc. Liait /o0 iS a EBUlclial piuuic U1 e

various vessel types that called on the Port of Baltimore during the three-year period of 1991-
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calls to the various terminals with vehicle carriers contributing an additional 22 percent of the
total calls.

N sl ke IN &, Ala cem nat AL Dalcamnen thenn ~Fe TN N M ad & meemncesnla
V1 UWIC LUJIT Wall LV I.Cll.uluﬂ.lb ux I.I.IF .I'Ul.l vi .Dauu.uuxc, uire O1 LUC puunuy-uwucu l.um.uuub

exhibited the highest levels of vessel activity during the 1991-1993 time frame. Dundalk
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combined to service more than 45 percent of the total inbound traffic during this time period.
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Terminal and the locations of its many berths, Charts 79-82 disaggregate vessel destinations
to Dundalk East and Dundalk West. Dundalk and South Locust Point Marine Terminals have
recently completed modernization programs to improve service levels that have been
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which has experienced a steady increase i activity levels since its opening in late 1989. The
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channels in the Port of Baltimore.

Referring again to the Baltimore Maritime Exchange data, available information on anchorage
use was compiled for the 1991-1993 time frame. Of the various anchorage locations available
i the Port of Baltimore, four locations were hwvﬂy utilized. These included Anchorage 2;

A e 12 PR

area at Anmapous. As Shown in




Charts 83-87, bulk vessels were the most frequent overall users of the anchorages. Relatively
few container class vessels required use of an anchorage. These anchorages were in high

demand because of their proximity to terminal destinations and because the remaining
anchorage locations were not of sufficient depth or area to safely accommodate the vessels.

Chart 78

Port of Baltimore - Profile of
Tmbound Vessels, 1991-1993

Vehicle Carriers 12% Container
(incl. RoRo)
22%

General Cargo Bulk

13% T‘;';" 23%

P e: Baitimore Mariti -~ e

C-109




Z1

c
E

:
1

Port of Baltimore
1991*

Berthing By Terminal Area

Dundalk East Marine
Terminals 7-12
(332 vessels)
5%

Seagirt Terminals
Dundalk West Marine (145 vesseis)
Teminaks 14 15%
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Chart 80

Port of Baltimore
Inbound Vessel Berthing By Terminal Area; 1992*
South Locust Point
Terminals
Dundalk East Marine (287 vessels)
Terminals 7-12 b %
(385 vessels)
5%

Dundalk West Marine (22720!, )
Terminals 1-6 S
(212 vessels)
19%

* Terminal areas represent 49.4% of all inbound berthing vessels
Source: Baltimore Maritime Exchange
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Chart 81

Port of Baltimore
Inbound Vessel Berthing By Terminal Area, 1993*

Iz~

Seagirt Termimai
e o (188 vessels)
Dendaik Wesi Marine 1%
Terminals 1-6
(205 vessels)

Snar
~v e

*

Terminal areas represent 45.4 % of all inbound berthing vessels
Source: Baltimore Maritime Exchange

Chart 82

Terminal Area 1991 1992 1993
South Locust Point Terminals 265 287 276
Seagirt Terminals 148 227 188
Dundalk West Marine Terminals 1-6 206 212 205 ||
Dundalk East Marine Terminals 7-12 332 385 350 r
Total of Select Terminal Areas 951 1,111 1,019
Percent of Overall Inbound Vessels 44 .4% 49.4% 45.4%
Overall Inbound Total 2,144 2,245 2,241

Source: Balimore Maritime Exchange
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Chart 83

Port of Baitimore - Profile of Vessels Anchoring
in Raltimore Harhor Anchoraoe #9 1991.1903*

CLILAVAY LARAUVUVE SAMAVIIVAGE W 1Ty

Vehicle Carriers Other Container

13% 2%

(incl RoRo)

Source: Baltimore Maritime Exchange
* Excludes Durmitor Vessel which has heen on anchoraos #2 for tws vaars
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in Baltimore Harbor Anchorage # 3, 1991-1993
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Source: Baltimore Maritime Exchange
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Pori of Baliimore - Profiie of Vesseis Anchoring
in Baltimore Harbor Anchorage #4, 1991-1993

Vehicle Carriers Other
(incl RoRo) 0% Container
15% 10%
Bulk
35%

General Cargo
36% Tanker
4%

Source: Baltimore Maritime Exchange
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Chart 86

Port of Baltimore - Profile of Vessels Anchoring
in Annapolis Anchorage Area, 1991-1993

Vehicle Carriers (qper

Jthe £ _
(ine; :oko) 5% “";‘;"’"
General Cargo
8%
Tanker
9%

Source: Baltimore Maritime Exchange

Chart 87

Profiie of Vessels Anchoring on
Arrival to Port of Baltimore 1991 - 1993

Vessel Total of All Inbound Baltimore Baltimore Baltimore Annapolis
[ Classificagions | Vessels to Bajtimore | Anchorage#7 | Anchorage#3 | Anchoragef | Anchorage Arca |
|_Conginer 1.488 2 34 14 s
|_Bulk 1.582 71 198 a7 _ 286
| _Tapker 549 S 42 6 3R
General Carpo 907 3 6 a9 32
Vehicle & RoRo 1,437 3 65 21 29
| Other 794 14 20 0 20
Total 6.757 118 449 137 410

Source: Baltimore Maritime Exchange

Other: Includes cement, naval, newsprint, passenger, research, tug and other classifications.
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VESSEL ROUTING ACTIVITIES

It is important to understand commodity flows and vessel flows through the Port of

PO

Baltimore and the potential for impediments to smooth vessel flows in the port syst
Therefore, efforts were made to identify the routes traversed by the vessels. Vessel speed,

__________ do dicetn o ali crmcoa Sk o PSS, % [

travel time, activities, decision points during the voyage, and interactiosn with various

elements of the maritime community were some of the elements identified. Two routes

smsmnemda amnans b sl T ~LD PRI invo __-A PSP
provide access to the Port of Baltimore. A southerly approach to Baltimor, €S entering

the Chesapeake Bay at Cape Henry, Virginia, and steaming to Baltimore. This route offers
a 50-foot deep main channel. A second route connects the northern portion of Chesapeake
Bay with the Delaware River and Bay. This route, through the Chesapeake and Delaware

(OOTY Cnanl acncmdas A 28 £
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al
The following discussion details, by route, the logistics involved with vessels entering and

Aasasts tha Dart ~AFD ales
Glparung ui r ot Or DaItimore.

of entities and decision-making that culminates in a vessel calling on the Port of Baltimore.

en MNhacta o
wllal L

Cape Henry Inbound Route

The information and communications network involved with deep draft vessel
movement in the Port of Baltimore has been integrated into flow charts represented by Chart
88 through Chart 90. As observed in the flow diagram provided as Chart 88, the networks

T QQ] mnvamant ara nnmnlnv D;‘f\f accnh;af;
involved with vessel movement are complex. Pilot

disseminating information on vessel arrival and departure times, and making logistical

other. Organizations such as the non-profit, Baltimore Maritime Exchange (BME) also assist
pilots and others in the port community. The BME serves as a relay, conveyor and
clearinghouse of various types of essential information including weather, vessel tracking, and

ETA's to the num

ous organiz s which are members of the Exchange. Members of the

__.- YVaaasal Va viaw % AQais AARAL W

BME include the Association of Maryland Pilots (located in same building), steamship
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companies, agents, tug companies, terminals, line handlers, government agencies, and others.

..... PRV DR o ~— ..

Towboos pamd scliod smandiisean chara fmfarmadineg with
The BME uses ihe radio, fax, i€I€pnorne, 1l t ith it

a priiit mediums to share information i itS

members..

Deep draft vessels which enter the Port of Baltimore either come from the C&D Canal
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from the south enter the Chesapeake Bay at Cape Henry and proceed north for about 10 to
12 hours and 151 miles to Baltimore. The Maryland and Virginia pilot associations have
offices in the Cape Henry area at Lynnhaven Inlet (Maryland pilots also have offices in
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point where pilots wait for the launch service to deliver them to the inbound vessel.
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Baltimore by one of their fleet vehicles. Generally, Maryland pilots require a vessel ETA for

£ +las slad atass AQ hna haf; rrival vt rrnats
one of their pilot stations 48 hours before amrival with confirmation 24 hours before vessel

ETA including any change in ETA in excess of 2 hours. If an inbound vessel does requires
a Maryland pilot, the pilot will be brought out to the vessel via a pilot launch boat. The pilot
boarding actually occurs in the designated "precautionary” navigation radius area. Inbound

Marvland nilat ar head
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into the Norfolk area with the assistance of a Virginia Pilot.

In many instances the inbound vessels that are berthing in Baltimore can provide

ile in the Atlantic. A Marvlan I t
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is required to board deep draft vessels entering Cape Henry if heading to Baltimore (unless
a Federal pilot is boarding). As mentioned, there is a navigational radius area designated as

a "precautionary area" near Norfolk, Virginia. It is in this "precautionary area" where the

will board the vessel via either a

Man:lnnrl Virginia or other nﬂnfe such as a Federal nil
Maryland Virgima,

nilot
Oor OoTICr N as a regeral prol, wi

private or commercial launch boat.
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Not all vessels heading north out of Cape Henry are headed to Baltimore. A large

a3 —_—

number of ianker vesseis headed norih inio the Chesapeake Bay are to berth iney Point,

Po
MD. Piney Point is a petroleum facility iocated at the mouth of the Potomac River and the

AL al s
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Point either load or unload, and than return back to Cape Henry. The typical vessel trip to

e £ Lmcemen .=
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ruxcy' Point av

Maryland pilots who have boarded vessels in Cape Henry and are headed to Baltimore
have the option of obtaining assistance on their 10 to 12 hour journey. Relief pilots typically
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pilots have a satellite office in Solomons Island, Maryland, along with a launch service to take
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Baltimore there is a central dispatcher, sleeping quarters for pilots, and a fleet of vehicles and

nea ¢ talra tha milata ¢4 QAlAamane Taland MNoana Taner N hasoanaal-a M Ar alt -

Ao
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to pick up pilots that have disembarked from vessels.

There are speed and time related criteria related to the ability to pick up a relief pilot

-

Drint Daliaf milatc nra nat a'--racrn naolrad fAr and in many ~Aacac a
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pilot is not picked up. If an inbound vessel bypasses Cove Point, then the average time for
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take about 4 to 6 hours to travel from Cove Point to Baltimore.

Not all vessels that proceed north up the Chesapeake Bay go directly to their berth in the

ma unll anchar in the Annannlic ancharaoce arsa lncated holn\u fhp
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and one in Baltimore. If a vessel does anchor at Annapolis anchorage (designated as

nchorace number 9 hv the RME) a Marvland m“ t launch bhoat based in

a
QUIVIIVI GEV iikiiivwe ViAY ASAVaAs ) o AVAS: yalesane aunct asa .-..-u.r aa

sent out to take the pilot off the vessel (TPO). Once on land the pilot will be picked up by
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one of the Maryland pilot drivers. Once a vessel is anchored at the Annapolis ;anchorage it
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inspectors or others. Customarily the agent for the vessel in the Baltimore area will board
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anchoring in one of the Baltimore anchorages it will customarily radio the BME when it
passes the North Point area, an unofficial entry point to Baltimore. The inbound vessel will
radio to the BME its current draft and time passing North Point. Once an inbound vessel

endinn ¢ha DAAL dacadicn sbn deondd namd diecnn né Py R el mmmmnd &
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make a series of phone calls to tug companies, agents, line handlers and others in the Port

el semmtnll
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antenna on top of the World Trade Center in Baltimore with enhanced radio capability to

....AU en
< 11

Lape nenry.

If the inbound vessel is docking on arrival at a berth in Baltimore, or even anchoring
in Baltimore, it will require the assistance of tugs. The agent and Master of the inbound
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required to board the inbound vessel when it reaches the Francis Scott Key Bridge area (Key
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providing sufficient advanced notice (2 hours) from the tug companies.

The main tug companies in the Port of Baltimore include McAllister Towing and

Moran Towino alone with a local commanv Krause Towing Tt
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companies to tightly schedule the docking pilots since they are the ones paying for their
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services. Usually tugs will meet an inbound vessel at the Key B“dg

Anchorage #2.

Typically, the Maryland pilot will disembark from the inbound vessel on a Maryland
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Pilot launch boat, in roughly the same time frame that the Baltimore Harbor docking pilot

boards the same vessel from the assisting tug. Not all Maryland pilots are picked up by the

pilot launch boats. There is the possibility that the Maryland pilot could stay with the vessel

the docking pilot boards the vessel he or she can request additional tugs for assistance if they

a vessel, with two tugs the average number used. The number of tugs required to assist a

is to occupy . The Master of the vessel, the Docking pilot, and the vessel's agent have a role

the number of tugs to hire.

ermining

in det:

possibility they could anchor in Baltimore to wait for a berth to clear for mechanical problems

anchorages for varying lengths of time. The designated anchorages are regulated by the

72 hour restrictions. The USCG has regulations on these anchorages, though the Maltese

Customs Service. The Baltimore Anchorages can each handle vessels with specific drafts:

Anchorage #3 --33', Anchorage #4 --28',

Anchorage #2 --24/,

Anchorage #1 --33";

Anchorage #5 --20', and Anchorage #6 --20".

For vessels that do plan to anchor in Baltimore, the usual procedure to determine the

the BME while in the North Point vicinity. The Maryland pilot aboard the inbound vessel

anchorages are currently being utilized. The dispatcher will know what vessels are on what

anchorages by looking at the daily log sheet. The daily log sheet tracks what vessels arrived

f origin, vessel shifts and

, countries o

at or left the Port that day, times, drafts, berths




To determine in which anchorage area the vessel will anchor, the dispatcher at the
BME will check the log sheet, then check with the pilot launch either in Baltimore or
Annapolis for a visual check of the anchorage area. The BME is operational from 4:00 am
to 7:00 pm every day. BME confers with the launch to determine what vessels anchored
during the hours the BME is not operational. In many instances barges (sugar barges) come
to anchorage:areas late in the night or early momning when the BME is closed, or tug
companies shift vessels (berth shift) during the night hours and don't always notify the BME.
Inbound. vessels aiso consider the anchorage draft restrictions in deciding which anchorage
to utilize: - After the visual check is made by the pilot launch, the information will be
communicated:to the dispatcher at the BME. The dispatcher then will proceed to radio to
the vessel the anchorage availability information for decision making purposes. As
mentioned,. if an inbound vessel does not anchor in one of the Baltimore anchorages it will

dock on arrival. Another set of transactions involves vessels leaving one of the Baltimore

At berth, vessels will either load or unload their respective cargoes. While at the
berth, the vessel is subject to boarding by USDA, U.S. Customs, U.S. Immigration, and other
parties, depending on the type of vessel and previous port of call. If the vessel is leaving the
Port, or shifting to another berth, arrangements need to be made with agents, lines, tugs,

b, ammal Tmbhaoceoed Daceda
C& C' Hal IKUvUiiu NN utc
v Asmbemnm Fne sraconla Ansaiaan 44 4o DA P o » P PRSI SO IS Y o ) -
One option for vessels coming to the Port of Baltimore is to take the C&D Can

Vessels trading-with European ports can save approximately 125 miles by utilizing the C&D
Canal and avoiding Cape Henry. Chart 89 illustrates the flow network utilized by vessels
traversing the C&D Canal. Vessels which head into or leave the C&D Canal are referred to

ne haadino aacthAin d orw athrirnd T+ :q enera alles acc amtad + .—0}‘-.— &~ I_Af.l_ to C&D
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Canal inbound vessel traffic to Baltimore as westbound traffic, and C&D Canal outbound to
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at Chesapeake City. Chesapeake City is located along the C&D Canal and is 58.5 miles from

b o P PR [ ) PN o ) RS, |

Baltimore via Swan Point Channel, or 46.2 miles fr

Channel Eastern Extension. It is at Chesapeake City where the Delaware Pilot disembarks

aed al _ WA __1___ 3 TV _ U T™™. _ &

and the Maryland Pilot boards the same vessel. The

Baltimore is a dlstance of approximately 124.5 miles and takes most vessel 10 to 12 hours.

PRSI | PRy o LU RS it L el A PO

As mentioned, advanced notice of Chesapeake City arrival time is required by the Association
of Maryland Pilot in Baltimore for inbound ships from the Delaware River and Overfalls

£ 1___ 1T -

areas. The Association of Maryland Pilot utilizes arrival information to organize its fleet o

ol
1

drivers in Baltimore in order to take one of its pilots to Chesapeake City for a boarding, or

. “

to pick up a Maryland Piiot on an eastbound journey.

The Corps of Engineers has a dispatch office in Chesapeake City. The Corps
dispatchers have the responsibility to track vessel movement in and out of the Canal and
regulate traffic. The Corps dispatcher usually is in phone contact with the Baltimore Maritime

Exchange (BME) and other groups, and in radio contact with other vessels in the Canal

heading eastbound out of Baitimore, or heading westbound towards Baitimore. To regulate
traffic flow, the Canal itself has traffic lights and six cameras which are used by the dispatcher

to monitor vessel movement activity. One of the most serious problems affecting vessel

Canal is fog, which in many instances will close down all traffic already

VS 1 111 1114l 1w 11 1 dit

(42

navigation in th

the Canal, and inbound Canal traffic.

C-130



The entrance point to the C&D Canal from its eastern side is a geographic reference
point referred to as Reedy Point. Reedy Point is 59.2 miies from Baitimore through the
Eastern Brewerton Extension, and 71.5 miles through the Swan Point channel. Usually
vesseis which enter into the Canai come from either the Atiantic Ocean via the Deiaware Bay,
or from the Delaware River. Vessels entering the Canal from the Delaware River typically
come from the poris of Philadeiphia, Wiimingion or Camden. For vesseis inbound from the
Atlantic Ocean, it takes approximately 4 hours for most of the larger vessels to get to Reedy
Point from the Overfalls area.

The next westbound Canai reference point aiong ihe Canai 1s Chesapeake City. The
Corps of Engineers, the Maryland Pilots and the Delaware Pilots all maintain offices in
Chesapeake City. Chesapeake City is, on average, 75 minutes from Reedy Point for most
vessels. A westbound vessel in the Canal coming in from the Overfalls area or the Delaware
River, wiil typically have either a Delaware, Philadeiphia Piloi, or possibly a Federal Pilot

aboard when the ship reaches Chesapeake City. Typically, at Chesapeake City the Delaware
or Philadelphia Pilot will disembark the vessel and the Maryland Pilot will board.

] . sl P .
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is a coastwise vessel, with a US Flag and US crew.

The next reference point coming from Chesapeake City for westbound vessels is
Town Point, 5.5 miles from Chesapeake City. It takes most vessels approximately 60 minutes
from Chesapeake City to Town Point depending on weather and other factors. Town Point

y

L last =afine. it Ene vramtharind Canal trafflis hafAara antames tha Cha, anlra Ba¢
>
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and is located near the Elk River.

Vessels heading to the Port of Baltimore have the option to take the Brewerton Channel

Factarn Rvtancinn ¢a tha Dart Tfvacecale alant thic rant
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minutes of travel time which translates into 12.3 nautical miles. Approximately 95% - 99%

C-1121
LR . 5 5



of the vessels elect the Brewerton Channel Eastern Extension Route. The total time from

[RPRINPIES TN o PRREPN

using uic Brewerton Channel

Eastern Extension Channel come down from Town Point, past Tolchester to Swan Point, to

tha Cenialill MNhaceal o ) » PO
WIC Viaigiull wilainl LU UIT DITwCl L1l

of Baltimore.

In certain instances, vessels will take the longer route to Baltimore if they elect to

b rmbi e Aa L ~

~rlan ~eds~ | PR POTeRN Laa —A Tlanns dalac, Aldémcmdloman ~a..13 L
Ciar specinic situations Geiaying il entrance to tn€ port. 1ne€se adiay situations couid ve
due to circumstances where tugs are not ready to meet the inbound vessels due to their
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1ICUULLLLE u.uuuu.b INOt au VESSEIS 1€a ulg I.!lU \.AX..IJ L/dlldl ncd,u lIll.U unc 1'0 It o1

Baltimore. Some vessels heading out of the Canal include vessels in transit heading to Cape

Vessels which come down the Chesapeake Bay and anchor in the Annapolis
Anchorage area will be met by the Maryland Pilot Annapolis Launch Boat to take the

+h 1 T - A ot ' 5y
\"’"_‘y'l"""' p"c* Gg\ TPO) } the vessel. Ir'Oreign and Coastwise vesseis WiiiCii ancnor are su

to inspection on the Annapolis Anchorage by both the U.S. Customs, USDA, surveyors, and

nthore (Thictamarnly tha acant fAar tha vvaccal in ¢
VUMD, Ludtviiiaiuy, WiV agviit T ulb VOOdLL Kl L.

at the anchorage to make general travel, provision, logistics, and other assistance to the crew,

narnd nftha ancrhAraca
LUV PVIIVU VI LY alviiviagy.

The determination on the number of tugs to meet the inbound vessel, the anchorage

at which to anchor and many of the other decision points once the vessel passes the North

Pntm area to itc horth are 1Amﬂrn| to ﬂ'\o Aeshﬂf\hnﬂc fonnd in the rﬁem:sc;en nf Cans Honru

AbD Uwa waa WAL WIVELD AVWAIG LI LIV WIovW 12 Vi "’“P\' daviny

inbound vessel movements.
C&D Canal Outbound Route

After loading or unloading cargoes there is the possibility that the vessel will either

C-132



depart the berth and leave the port or move to another berth in the Port, to unload or load.
When a vessel goes to multiple berths it is referred to as a berth shift. If there is a berth shift,
the BME, tugs, lines, and agents are either given notice or informed. If the vessel is exiting
the port, the foliowing parties will be notified: agents, lines, tugs, BME and Association of
Maryland Pilots. Usually the agents for the vessels are responsible for reserving pilots, tugs,
linemen, stevedores, and for their vessels inbound and outbound. The outbound activities

typically encountered during a vessel movement are presented in detail in Chart 90.
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Purpose

This report describes the without project conditions developed for the Baltimore Harbor
Anchorages and Channeis Feasibility Study for the year 2000 and beyond. This discussion
includes a presentation of the without project forecasts of commodity volume and vessel fleet
presented for the major trade routes discussed in the Existing Conditions report prepared as
part of this study. Also inciuded is a description of the methodoiogy used for identifying and
forecasting the cargo and ballast moves for the Port of Baltimore for the without project
conditions. Detailed presentations on the various econometric models used to develop the
forecasts are presented in the annexes following the report, along with a detailed breakdown

of vessei caiis on the Port of Baitimore.
Methodoiogy and Assumptions
Forecast Methodoiogy

This section is divided into three sections: (1) the methodologies used in DRI’s forecast and
(2) the assumptions underlying those methodologies; and (3) a discussion of the risks and

uncertainty factors that shouid be considered when anaiyzing forecast resuiis.

Trade Service (WSTS) Forecast” released in March 1995 to make special projections for the

eyYen

Baitimore Harbor Anchorages and Channeis anaiysis. (Annex A expiains the WSTS

~

Torecast

in detail.) At the time of the forecast Europe was in the midst of a recession and topical issues

Baltimore Harbor Anchorages and Channels Study
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included the “peso crisis” from December 1994 and an all time weak dollar against the yen
and the Deutsche Mark. While Mexico is not terribly important to Baitimore itself and its
crisis status dissipated quickly, it illustrates the recurring theme of interdependence of world
markets which is key to the DRI approach.

he WSTS model itself is derived from the more compiex DRI trade modeis. The trade

ach in which goods

rms using a complex econometric appro

Clilly Uoll a QLI AV &Y

traded are subdivided into 59 product groups for 34 reporting countries’ trade with major
partner countries and regions. Each of those produc-t groups is modeled separately

The long-term parameter forecast is an extension of the trade forecast beyond 2010. It covers
the same information available in the standard WSTS and is first estimated in value terms. It
uses a parametric model to keep the growth rates within reasonable boundaries

— al Teeld T e PPN « UL o § ¥2 vy ol <A La YYITOTC Aisdenssd 2o moaiorema. ~ B g
In World Fleet Forecast Service (WFES), the WSTS output is assigned to 38 different

vessel types and sizes of vessels by route. This model uses supply data from Lloyd’s Maritime

'--i

Information Services (LMIS) and demand data from DRI’s WS
structure of the world merchant shipping fleet. For each route the model aggregates over
commodities to generate the total amount of trade moving on each route by vessel type.
cargo by shiptype is used to project shiptype capacity based on projected capacity utilization.
The WFFS model then calculates the number of voyages needed to carry the allocated cargo,
based on exogenously determined per-voyage capacity and voyages per shipyear. The ratios
are generaliy projected to be decreasing as larger ships come on line in response to increased

international trade and/or replacement.

Baltimore Harbor Anchorages and Channels Study
Page 4
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The coastal outlook is then linked to port specific information and the port’s trade and vessel
activity is forecasted based on the assumption that the port’s share of the coastal region it is

+ 1 tha fAroaract narind FAar thic nratant additiAanal 7N
part of will remain constant in the forecast period. For this project, additional vesse

based on the Baltimore Maritime Exchange data on movements within the port and to and

Araract Tha ~ad or rh h At
from anchorages was also linked to the forecasts. The projected growth by commodity

between 1993 and 2000 is shown in Table 3 (Exports) and Table 5 (Imports). The projected
growth by vessel type is included in Table 19.

Fre ¢
4 11V AVIvLVadtl AVI uIe

se
year for the study. The forecasts of trade and vessel fleet distribution are based on data as

3

a NAarnsh 1008 Tha 1immdarlinnas TTQ casginnal wma
O Ul dviaivil 1JJJ. A0 uliu . 1

industry forecasts are the most current available as of March 1995. From these forecasts, new

cargo and fleet forecasts were prepared for trade through the Port of Baltimore.

Tha rinda. o £ et AF wwnarld ~Aammenadit: teada and tha cnencn Oane £ae tha
11 uuuou_yux5 10reCast O1 wonda Comir 1UUILY LaUuT allu uIc Lalgy ucelL 1u1 e

y
through 2010 were taken directly from the regular DRI/Mercer World Sea Trade Service and

- SN - A Aeann Aeernn N\
DRITIMIS (L!Gyd s Maritime Information Servtuc) World Fleet Forecast Service AWIrS)

forecasts available in March 1995. (Annex B is the methodology for the WFFS forecast;
Annex C contains the methodology specifically developed for this long-term forecast.)

Thece fararacte nf lanao_term a 3 a
4 1lWoW AVL VWO W Vi lv“é-‘vl‘ll “qu“-‘y A2l il

term forecasting models and include First Quarter 1995 commodity and vessel fleet

infAarmatinn Th anse~ ~ ~
UVviiliativii, 4 1IWVOV CLuLviILIvULIV LIV
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political activities and related trading patterns and are not constrained by factors such as

avicting infractrmictura The nort_enecific farecacte far the Part af Raltimare are alen
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Channels Feasibility Study. This model simulated vessel movements within the Port of
Baltimore for specific “benchmark” years and coniributed to the establishment of the “without
project” condition. The simulation model also served as the tool by which various alternative

deepwater improvements were evaluated.

During execution of the many simulation runs, model output indicated that the port system
experienced inordinate delays in moving the projected vessels through the system in the year
2030 timeframe. It was determined that known infrastructure and productivity rates (both

isting and planned) would not satisfactorily accommodate the tonnages and vessels forecast
for the Port after the year 2030 (all other infrastructure elements remaining the same). For
the evaluations utilizing these forecasts conducted by the Baltimore District Corps

D328 PR

he years 2040 and 2050. Chart 1 illustrates the forecast nrocess.

aaS & Pt

b oY Ty, 3

Baitimore Harbor Anc orages and Channels Study
Page 6



MNITADT 1
CIIARNI 1

MDTIC NANIIANAOT DDNAAATOO
DI DO FURKLUADIL rRuLLEyY

... begins globally ...

DRI World Service
Macroeconomic Forecasts
to 2010

v

Historicai Trade Data Trade Forecast to 2010 | Long-Term Parametric
Through 1993 —» Doncin$ Terms,34 [P - Forecast
Reporters, 59 (extends trade to 2050)

/

1 /

Y /
Tonnage Forecast

v

v

World Sea Trade Forecasts
(includes coverage of trade
forecast plus US coastal detail
& service breakout)

|
I
v

World Fleet Forecast
(depicts Moves)
|
v

Baltimore Harbor Anchorages and Channels Study

Paaca 7

i apw 7




CHART 1 (cont’d)

for Baltimore Traffic
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Assumptions Used in the Forecast Process

the port and transportation and those economic in nature that drive the trade forecast.

Transportation & Port-Level Assumptions

The forecast model is demand driven, that is, it assumes that there will be the capacity in place

to handle the trade (demand) projected and does not specifically address supply issues. It also

assumes that each portion of the current mix of traded commodities and partners will increase

It is the fully forecasted total U.S. outlook and each port’s relative share that drives projected

a
151

fFaront trad
ACICIIL tfall

f their d

n
A

concentration (commodity and partner) based on the different growth rates each commodity

is based on the cargo carried on specific vessels and voyages in the base period.

Economic Assumptions used in the Trade Model

Assumptions underlying the cargo and fleet forecast are based on detailed forecasts of the

economies were grappling with periods of slow growth or recession, and unlike the United

o
~

newly industrializing regions of Latin America and Asia were growing strongly. Because

In other words, the recessions that occurred in the industrialized countries between 1991 and

1994 impacted the forecast for Baltimore due to the significant proportion of Baltimore trade

Baltimore Harbor Anchorages and Channels Study
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Since

At the same time, the declines in the European trades

as has been discussed, while WSTS forecasts growth in those significant commodity flows,
Short-Term Outlook — 1990-1996

overshadowed the strong growth in trade with developing markets in Latin America and Asia.
individual trade partners, the magnitude of the European trades and the short term declines in

represented by trade with Europe and the impact of the declines in those markets on the base
activity, especially among the industrial countries, was disappointing in the mid-90s.

trade levels for Baltimore.

€

Overall world growth was hampered by a desynchronized recession in the industnalized
continued through the start of 1994. High rates of inflation in Germany, triggered by the

high debt levels, but the downturn was triggered by the August 1990 Irag-Kuwait conflict and
1980s. The downturn that followed was sharp, drastically cutting average growth in 1990 and
heavy cost of reunification of the two Germanys, led to a succession of rate hikes, which were

the consequent rise in oil prices. In some economies, such as the U.S., UK., Canada and
Australia, these developments destroyed the confidence of consumers and businesses, a

major developed countries had risen.

Baltimore Harbor Anchorages and Channels Study
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passed on through the exchange rate mechanism to other countries. As a result, growth
slowed through 1993 and 1994. In the next few years, the forecast analysis indicates that

world growth will again accelerate siowly. Demand growth will continue to accelerate in

£ .1l A a1

most of the industrialized
developing economies will continue to show strong growth that is often 3 to 4 percent higher,

PN abimalimad aAmmanmenian Alslmrral ¢l

in real terms, than the industrialized economies. Altho g tne g
industrialized countries recover, it still will be significant. This
sustainable, particularly in Asia and much of Latin America, because of higher savings rates,
higher investment, rising domestic consumption levels due to rising income, and increased

export competitiveness among themselves and with the industrial countries.

In 1995, Europe and Japan were expected to continue their recovery buoyed by lower interest

Q Lo ool alllle
., ﬂOWCVCT Wll.l cXiuon

0»

rates and rising consumer demand. Th

In determining the outlook for the world economy until the end of the century, our analysis

focuses on two key aspects:

1. The likely extent of any spare capacity in the world economy and its affect
on inflation, interest rates and, hence, potential economic activity,

2. The expansion of potential supply coming from increased labor availability,
rising capital stock and technological improvement.

nnlil-alyy ¢a h
WU

remove all the current large overhang of spare capacity. Despite economic recovery,

Baltimore Harbor Anchorages and Channels Study
Page 11



continual debt overhang and government deficits will moderate the speed of the recovery.
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the existence of this spare capacity means that inflation will remain subdued. The combination
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the latter part of the 1990s.

It is useful to put the forecast for capacity growth into a historical context. During the long
expansion, which lasted from 1982 to 1991, the world economy grew at an average rate of 3.2

percent. Over the 1996 to 2000 period, world economic capacity is projected to grow at

L P o AR P 1N ela 10 POy Ten
UIc PCI LOTIance aurl ulg uic 170\1) C)&Pdllhl 11
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=

supply-side terms, this growth comes from various sources. The contribution from the capital

| PP Zemm e 4am Lo ITiDTO e | ) & PPN PROREEPIL, IS AU e PN N

StoCK 1S guuy mgnu as investment rates have i TIpTOVEG. NOWEVET, COMTivUtion o1l 1av0r

is falling as world population growth slows, while the contribution from technological
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PrOgress Temidifis arounia 1 percemt a year. vwvnud Uiis represenis tie won
important to note the significant difference between the growth tracks of the average mature
industrial economy (about 2 to 2-1/2%) and the more successful developing economies (5-6%

per year).

The growth projections represent the most likely scenarios, but it is important to consider

1aa lcsas coamemmem s e o
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assumptio
First, as noted in more detail later, oil prices (and associated energy prices) are assumed to

PRV PN Pie.y . PRPIPRPREL | P e on Aatnilad mccnmniomndinoe -f

Zrow mi dera c:ly without Signincarit aiSruptioin A detailed examination
conditions support this as the most likely outcome. Second, it is assumed that trade
conditions under a concluded GATT will, in general, continue to improve. While bilateral

trade disputes are inevitable, no significant rise in protectionism between the U.S. and Europe

—_ cemmmmd S alll L s g PP mmamd  bamm ]
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movement would lower the outlook for trade growth, but this remains as a less probable risk
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1 percent increase in world trade, where a 3 percent economic growth normally led to a

virth in trada Thi

percent growth in trade. This trend is exnected to continue over the medium and lono term
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Over the 1996 to 2000 period, world trade volumes are projected to expand by 5.7 percent a
£

rise in wo rid outon
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approximately three percent per year. Compared with the previous five years, the

, X - : : o
lower, as population growth is slowly declining, while in the

a
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industrialized countries, participation rates (the proportion of the population enrolle

lakhae £ \ +atail T ar on 1
labor force) are stabilizing after a long period of trend increase. Slower growth in th

force causes world investment levels to increase as firms replace labor with capital. This
maintains growth in the capital stock and helps maintain the expansion of world economic

capacity, and given the significance of capital goods trade to the United States, insures
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investment, the contribution from technological progress remains close to one percent a year,
alel,
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elimination of the easiest cases of technological catch-up. Asia is still expected to provide
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Eastern Europe should be showing rapid improvement as they slowly integrate economically

into the European market.
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eached maturity. Moreover, the gap between trade
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growth and economic growth will narrow as foreign investment substitutes local production
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growth gap can be expected to be quite gradual.

Within the context of differing patterns of growth are underlying assumptions and forecasts
that relate to the larger economic, political and social factors that shape the development of
the world economy. Key factors include moderate increases in crude oil prices, a continuation

in the nara nf rafarm and nncitive reaginnalizatian af alahal trad
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following charts illustrate some of the economic trends.

CHART 2
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Percent Change - Real GDP

CHART 3
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CHART 4
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Risk & Uncertainty Factors

Based on the information about current and future trade and vessel patterns as specific as

those for Baltimore, the Army Corps can effectively evaluate Baliimore’s probiems associated

with its limited anchorages, circuitous channels and associated hazards.

As with any forecast, there are risks and uncertainties that could be associated with any of the
DRI models used or for that matter with any of the assumptions or any piece of underlying

data. Some of the more general risk elements include:

1. Alternative outlooks for U.S. regional activity that could affect port activity
") YT aoroar 2 AW ae e oo T __ L. ol ____ 2l __TTCO
the U.S5. INorin Atiantic coast was growing more siowly inarn oiner U...
regions, pariicuiarly noticeable was ihe reiatively siow irade growin from

the North Atlantic region.

. ——__11 — - S e

Alternative international growth scenarios could affect port activity

(3

had growth been better in Europe in 1992 through 1994, the conservative

SR SVIUGs JUNR JTN I SR B ) AP, P

oa.se V()lumeb ana iraae€ voiumes pru_/eueu wuuul nuve veer: Iugnc/ in
Dalumur €

3. Port may not maintain constant share of coastal trade at historic levels

«2. 1 __ _ TXrOTe .1'4_4-- —
ine base w315 forecasis
pOrt snare g Nortn Atlanitic

F S
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e ia ey fhond Sde i
a different industrial emphasis in a local region may afject it. nmodity
mix & thus trade
I3 maelizalo o L. alio — ~ mdben mmc: bmnda ~e her Amsmmatitars AAs o 3
5 Marketing by the port to atiract new trade or by competitors could affect commodity
mix
5 o Mdadl amadd e competitive inland rate
eg., i l_/um Coua wrung mpetitive inland rates to attract
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6. Port technology and availability of inland transportation facilities (trains, roads, etc)

capacity is assumed available to handle the demand (refer to Annex G for information on
Port of Baltimore capabilities)

7. Underlying assumptions linking cargo to specific vessels.

alternative changes in vessel technology and/or size may be tested. The baseline forecasts
are based on the WFFS forecasts by vessel type.

8. Conservative forecast means remaining risk on greater cargo and traffic is higher

Because the forecast of Baitimore s exports conservatively
included growth in key markets that declined in the 1993/1994
overseas recessions and did not incorporate short term recoveries
of the magnitude that have since occurred, the probability or risk
of future market levels falling short of the forecasts is less than
the probability that future markets will exceed the forecast.

9. Oil prices (and associated energy prices) are assumed to grow moderately without
significant disruption

Gulf War triggered oil price rise

)

A FrvTy

Trade conditions assumed to continue to improve (under GATT)

)
(=]

ryr__. . __ a b S

a trade war or protectionist measures would lower trade outl,
Major Commodities Forecast

Baltimore handled 23 million metric tons of foreign cargo in 1993. By 1995 the volume of the
international cargo handled in Baltimore was forecasted to increase to 25 million metric tons.
(Actual foreign tonnage through the Port of Baltimore in 1995 totaled 28 million metric tons.)

s al S o

Both economic growth abroad and continued economic growth in the U.S. (locally

e al
Q 1 uUic

U.S. mid-West) were believed to spur this growth. Much of this tonnage is from bulk

L mAas Acada

electricity in Europe and Japan. Inbound, historically iron ore (much of it from Canada and
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Brazii) tops the imports by weight, but the product mix is more diverse than outbound. By
2000, it was estimated that foreign cargo handled would grow to 29 million metric tons and to
56 million metric tons by 2020. The 2050 forecast figures show increased trade strength, with

the volume of foreign trade up to 118 million metric tons as reflected in Table 1.

The relationship between outbound and inbound foreign cargo flows has changed over time
(see Chart 5). In the eariy 90s, exports exceeded imports in tonnage terms. In 1993, the
amount of exports to imports was almost the same as export cargoes declined. In 1994
Baitimore’s imports grew rapidly, especially iron ore imports from Brazil, while exports fell,
particularly in grains. This created a trade imbalance for Baltimore that year in which exports
represented only 84 percent of imports total tonnage. Because that imbalance occurred
mplov

historically, the ( port share of the coast) forecast method e or the port of Baltimore

"'r

conservatively carried that imbalance and the lower exports into the forecast. In 1995,

exports were exnected to be 86 percent of imnorts. Bv 2010. exnorts were nronected to be

just 75 percent of total imports and by 2020, 70 percent of imports. The release of
subsequent historical data, however, shows 1995 foreign trade for Baltimore in virtual balance
-- about 13 miliion metric tons in each direction (with increases particularly noticeabie in grain
and coal exports by 1995). The increase in exports in 1995 would increase the projected
volumes and reduce the projected imbalances. The forecast used for the “without project”

analvsis, therefore, was and continuesto be a qprvanvelv low nrmem of future volumes

G2 ==, -— e =< ~

through the Port of Baltimore since the recent figures indicate projected import tons are likely

to be achieved while the Tecovery in exports indicate exnort flows will exceed nrmected

levels..
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CHART S
PORT OF BALTIMORE TOTAL FOREIGN TRADE,
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to closely resemble its historical patterns. The commodity detail available for Baltimore based
on the 40 WSTS commodities is shown in Table 1. Bulk commodities especially will remain a

significant portion of this trade’s total tonnage.

€, ncaiuly growui rates
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When total foreign trade is reviewed by direction, Baltimore's outbound cargo is

characterized by iarge buik moves of coai and coke, oii seeds, and grain.

s wmwr w—m -

BALTIMORE'S TOP FOREIGN OUTBOUND COMMODITIES
(in thousand metric tons)

Commodity 1993 | 2000 | 2010 2020 2030 | 2040 | 2050
Coal & Coke 7561] 83893 8750 13.474] 15,018[15.454] 15136
0l Seeds 965 809 722 705 648! 616 601
(Crain 1 AR 1411 7 N1 1 Q&4 1 7KK 1 812 1 24Q
\Jiaiil 1,JUU .l’ﬁll b,UlJ .l,/J—l' l’lUU L,JIJ J,LUU
TAatal Af ARhneoa O QA 11 112 11 AQK 14 1212 17 A291 17 £Q2 17 NNK
AV VUl NUVUve 7,077 i1,11J 1 1,70J 1V, 172 17, V)] 11,900 i17/,UvVy
TOTAL 11,644 13,748 16,154 23,310, 27,640| 31,759 36,358

Growih Raies (%)
Coal & Coke 2.35 -0.16 4.41 1.09] 029 -0.2i
O1i Seeds -2.49 -1.i3 -0.24 -0.84] -0.51 -0.25
Grain 0.44 3.62 -0.30 -1.01] -1.53 -1.75
Total 2.40 1.63 3.74 1.72] 1.40 1.36
Source: DRI/Mercer World Sea Trade Service, 9501 forecast
Table 2 indicates the prominence of these three dry bulk items, showing that their total

tonnage was 85 percent of total foreign tonnage exported in 1993. Over time the forecast

nroiected these bulk commodities to decline in imnortance to 81 nercent of Raltimare’s
modaities 1o dechine mn importance 1o &1 percent of Baltimore’'s

PAVVvevee wavowv

exports by weight in 2000 and 69 percent in 2020.

e PR —a Lo A et AN

Jne tfaue m IﬂCSC cormnomues mrougn Dam‘more was not IOTCCZ.SICQ 10 gl'OW raplcuy over
the years. By the year 2000, these commodities were expected to exhibit a modest average
decline of 2 percent. A generally negative trend was expected to continue in the following

decade, as tonnage of oilseeds and grain declined. Coal tonnage would double by 2030 and

PUSES4 | .4 =

n 1

~

-

e LM 4l oL ANLNA 2 1C _ N
UICI SIA01UZEC UTOUgIl LVOV al 1o 1ULIOI 11 1C LOIS.
This forecast was impacied by a drop in U.S. exporis of coal in 1993 that continued into

1994, This included almost all export markets from Europe and the Far East and a large

Baltimore Harbor Anchorages and Channels Study
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on of these

porti exports would have been handled in Baltimore. The U.S. outlook called for
improved exports (in the 5% range) the next year even as Australia was increasing its coal

exports. In fact, U.S. coal exports were much stronger than expected and Baltimore’s exports

alone increased to 11.97 million metric tons in 1995 (above the historical 1991-92 levels).

Baltimore's coal exports to Northern Europe, where Germany's steel industry has been hurt by

its slowing economy and by a drop in demand for steel by neighboring European countries,

were expected to decline by -0.72 percent in the years 1993 to 2000. However, growth rates

move upward by the year 2020, based on the assumption that Northern Europe's main

< S22 &S L£UVLY v Sa2Uiipasit

es. Steel made in electric furnaces does not
require coal. In general, demand for cooking coal is declining as the use of a technology
called pulverized coal injection increases. Thus, the demand for metallurgical coals for steel
making is flat while coal used to make electricity is growing. On a cautionary note, one must

continue to monitor environmental develonments in pe aimed at reducing carbon dioxide

22 $ 184 29 8 sealial praredity U1 UL UPC Al

emissions that could ultimately affect imports from the U.S.

Baltimore’s grain exports were expected to remain basically steady through 2000 in the 1.4

illion metric ton range, with growth resuming after 2000 through 2010. The years after

2010 (to 2050) will see small declines, based on growth in aiternative global grain sources.

Baltimore Harbor Anchorages and Channels Study
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Manufactured products (although a much smaller portion of the tonnage) are expected to
show significant growth over time. Table 3 indicates that Baltimore’s finished goods exports

will grow within a range of 6 to 10 percent a year through 2010 with a few categories of

3

manufactured products growing at an increased pac

- Acdomconallle aceemmcds men
to 2050. Automobile exports are

(Il

expected to grow very rapidly through 2010 as U.S. exports and auto production increase to
meet giobal demands.

Many of the fastest growing export commodities would be included among intermodal cargo.
On the inbound side, Baltimore's imports will grow overall at a slow, but continuous, pace.
By 2010, they will have again reached the levels of the late 1980s in tonnage terms. Typical
bulk and tanker products will remain an important part of this trade. Together bulk and
tanker cargo will maintain approximately 73 percent of the trade in tonnage terms, althou

there is a short-term decrease to about 71 percent in 2000.

TABLE 4
BALTIMORE'S TOP FOREIGN IMPORT COMMODITIES
(in thousand meiric tons)

Commodity Category 1993 2000 2010 2020 2030 2040 2050
Cement, Lime, & stone 1,968 3,242 5277 8,638 11,283 14778 19,294
Iron Ore 3279 438 5240 8267 7,828 11,697 17614
Petroleum Products 649 1,134 1,667 2,930 4,808 7,421 10,844
Coal & Coke 1,053 1,007 643 561 521 572 651
Total of Above 6,949 9,769 12,827 20,396 24,440 34,468 48,403
Total of all Commodities 11,260 16,037 21436 33,623 42,139 59,083 82,429
Source: DRI/Mercer World Sea Trade Service, 95Q1 forecast B

Increased imports of both cement (mainly from Canada) and petroleum products (increasingly

from Venezuela and Trinidad and Tobago) reflect the positive outiook for the U.S. economy
over this period in general. As is true for most of the United States, Baltimore's imports of
iron ore from Canada, are expected to continue to fall, but imports from Latin America

(especially Brazil) will increase.
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These four products will represent the bulk of inbound trade (60%), but they will not

necessarily be the products showing the most growth (see Table 5).

Table 35, above, inciudes ail inbound foreign commodities in 1993-2050. owih rates fi
certain products are expected to be as high as 5.6 percent annually for the period from 1993
through 2010. Faster growing cargoes inciude major commodities such as petroleum
products as imports of petroleum products for large consumer markets on the East Coast are
increasingly required. Other growing inbound cargoes inciude: non-ferrous metals, heavy
transportation equipment, light industrial machinery, paper, manufactured fertilizers, other
mineral and metal manufacturers, auto parts/motorcycles, meat, fish & dairy products, and

textile, leather goods.

An increase is also anticipated for consumer and industrial manufactured goods, reflecting the

predicted economic recovery over this period and the likeiihood of increased demand for
commodities of this type. By 2010, these products are expected to become a more significant

~ L._al __

part of Baitimore’s imports, increasing from 9 percent in 1993 to 10 percent in 2010, furth

g

climbing to 16% in 2040. Other imported commodities due to decline over time are coal &

coke, passenger cars, rubber, and textile fibers and hides.




Containerized Foreign Cargo Forecast

CHART 6
TOTAL FOREIGN CONTAINERIZED METRIC TONS FOR 1993 - 2050
{%00s metric tons)
Containerized Meiric Tons 1993-2050 for inbound & Outbound
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Previous discussions regarding trade for the Port of Baltimore have included all metric

tonnage-containerized and noncontainerized. This section will describe the expected growth

of metric tons moving in containers. From Chart 6 above, it is apparent that containerized

recast to grow significantly through 2050, Containerized trade will be balanced for

Sasavene avi

the most part, with import tonnage nearly the same as export tonnage.

Outbound Containerized Commodities

Tabie 6 detaiis the exporied containerized commodities for the 1953-2050 .timeframe. The
first three commodities, lumber & wood, plastics & chemical products, and other chemicals,
maintain a leading edge with steady growth. By 2050, the top four containerized commodities
have been replaced in rank by the following commodities: other chemicals, consumer goods,

light industrial machinery, and other mining and metai manufacturers.




.o

TABLE 6
TOTAL BALTIMORE OUTBOUND CONTAINERIZED TONNAGE, 1993-2050

Commodity 1993 2000 2010 2020 2030 2040 2050
(11) Lumber & Wood 171,616 244249 352761 495251 573842 656332 719,854
(26) Piastics & Chemical Products 114247 171,283 278613 420663 586314 776163 993315
{24) Other Chemicais 104,834 152444 235980 436382 771,738 1326721 2,046,921
(8) Grain 86427 89497 96658 83,131 64456 56417 51140
(39) Consumer Goods 85280 120982 226828 427,238 715633 1,083,385 1,611,150
(33) Light Industrial Machinery 83976 105180 171,320 311721 548023 859,690 1,293,358
(28) Paper 73863 94384 136574 250944 391478 566079 794,830
(8) Oliseeds 69995 58305 52645 48002 44803 45249 45768
(29) Other Min & Metal Manufactures 68,063 114047 223987 339982 500,854 759,160 1,114,190
(30) Iron & Steel 66272 90869 156770 302899 420497 588,264 803,983
(6) Food Products 60,751 104728 197,427 267,314 312,749 376496 459,951
(31) Non-Ferrous Metals 47373 48835 51,882 12444 204262 329916 544,077
(2) Meat, Fish & Dairy Products 45566 91249 179451 307,135 427548 575350 791,230
(36) Auto Parts/Motorcycles 45093 76633 160916 176751 209873 247618 321,305
(38) Electrical Equipment 39,362 63584 112,388 194465 315189 47422 695727
(32) Heavy Industrial Machinery 37224 49565 87604 116169 136629 147271 159,065
(12) Puip & Waste Paper 30916 40352 68962 90369 76557 10588 163,730
(7) Textile Fibers; Hides 30272 27848 35810 42793 46910 46,126 45855
(40) Commodities, NES 23434 22511 21146 42280 73038 9782 135577
(27) Textile, Leather & Rubber Mtis 23045 32378 46533 74201 102453 127577 163,161
(25) Pharmaceuticals 20236 31942 66901 109079 167937 258629 374,864
(35) Passenger Cars 17679 40077 107,889 141439 211774 292244 371,849
(10) Rubber 15529 21,069 30994 34096 48078 51,362 57,487
(3) Fruits & Vegetables 12645 19672 29085 45501 67585 93345 125908
(14) Cement, Lime & Stone 10262 18885 34462 42409 53266 65344 83741
(18) Other Ores & Scrap 7346 1043 18395 23517 23403 21561 18,797
(5) Sugar 4386 7567 15800 25971 35532 46627 57,906
(23) Liquid Bulk Chemicals 3792 4565 6,463 9,931 13475 1965 293N
(9) Oils & Fats 1010 1617 2,730 2,883 2,458 2,046 1,714
TOTAL 1,400,503 1,963,753 3210986 4984960 7,155,356 10,096,690 14,076,820

Inbound Containerized Commodities

t greater than that
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exports are 92 percent of total containerized imports. By 2050, containerized import and

o

export flows have resumed their 1993 relationship.
TABLE 7
TOTAL BALTIMORE INBOUND CONTAINERIZED TONNAGE, 1993-2050
Commodity 1993 2000 2010 2020 2030 2040 2050

(30) iron & Steei 190678 300,734 352861 434,118 424234 434654 464,998
(6) Food Products 156793 202979 237930 383610 555546 845679 1,311,131
(39) Consumer Goods 139152 207,272 265042 497,643 742676 1,186314 1793532
(12) Pulp & Waste Paper 129400 260,471 538671 610609 484850 597,163 711,222
(31) Non-Ferrous Metals 120613 244274 418896 866,174 1432743 2,207,117 3,221,091
(5) Sugar 81530 90912 80505 217476 317,201 382,664 452,197
(28) Paper 80,547 127,365 195846 302975 580,560 966,503 1,432,996
(33) Light Industrial Machinery 78350 116612 138897 204430 354737 632114 1046041
(24) Other Chemicals 71,044 127463 184,838 268918 394367 616101 953,624
(29) Other Min & Metal Manufactures 64797 91331 110508 192234 282701 407,854 601,197
(3) Fruits & Vegetables 58900 85929 106524 198367 246478 306624 367,417
(27) Textile, Leather & Rubber Mtis 47027 81,405 117585 200,049 301287 438651 616,038
(32) Heavy Industrial Machinery 46328 84716 136488 148805 148870 156,901 169,901
(2) Meat, Fish & Dairy Products 40797 41,818 40201 93539 138477 200,119 286,595
(26) Plastics & Chemical Products 35688 70,856 146083 224,186 237,169 262,646 305546

— (14) Cement, Lime & Stone 34659 56038 70584 166,840 285228 436792 631,288
(38) Electrical Equipment 33963 68602 117554 160,238 201,869 264,136 341,437
(11) Lumber & Wood 32549 65357 102,166 133626 149440 152528 157,525
(36) Auto Parts/Motorcycies 31408 53475 89797 129476 239,383 446895 825912
(35) Passenger Cars 24119 35818 42261 27124 15086 9,700 7,151
(4) Grain 20298 23772 41996 53606 49460 48125 48,754
(10) Rubber 14627 16151 19661 22057 24784 25350 25672
(7) Textile Fibers; Hides 10692 10,956 9922 10239 10,081 9,834 9,715
(40) Commodities, NES 10263 13,765 21,623 24340 26510 28915 34144
(18) Other Ores & Scrap 9362 19885 28082 38847 67511 114106 168,685
(25) Pharmaceuticals 4539 6075 7237 10560 13981 18660 25549
(9) Oils & Fats 3429 4,651 7859 13897 15510 16,941 18,566
(23) Liquid Bulk Chemicals 2188 1718 1,270 1,595 2,136 3,039 4,089
(15) Manufactured Fertilizers 767 732 615 1,476 1,583 2,620 4,196
(8) Cilseads 263 28 124 327 635 1,044 1,608
TOTAL 1574771 2520358 3631425 5637380 7,745192 11,219,790 16,037,820
Over the time period, containerized exports move toward more finished products. In 1993,
the largest tonnage groups are iron & steel, food products, consumer goods, pulp & waste
paper, and non-ferrous metals, sugar and paper. By 2050, these larger moving commodities
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are non-ferrous metals, consumer goods, paper, food products and light industrial machinery,
other chemicals and auto parts/motorcycles.

ravenwY

Containerized Cargo Forecast - TEUs

The containerized metric tonnage described above, can aiso be reviewed on a TEU (twenty
foot equivalent unit) basis. In this way, the volume or number of TEUs or containers may be
reviewed for each commodity traded. From Chart 7 below, the movement of containers
through the Port of Baltimore is fairly balanced for the time period. For every inbound TEU
there is an outbound TEU. It is important to note the steady rise in TEUs. By the year 2050,
there are over 3.7 million TEUs moving through the port, compared with the current 336,000

TEUs. Tables 8 and 9 provide detail for outbound and inbound containerized activity.

Total Containerized Trade for Port of Baltimore 1993-2050
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OUTBOUND CONTAINERIZED TRADE FOR THE PORT OF BALTIMORE FROM

1993-2050 IN TEUs
Commodity 1983 2000 2010 2020 2030 2040 2050
(11) Lumber & Wood 19,016 30,071 430 60,973 70,648 80,812 88,625
(39) Consumer Goods 17,956 27,365 47,753 89,945 150,660 228,081 339,189
{26) Piastics & Chemical Products 12,948 18,412 31,576 47,675 66,449 87965 112576
(33) Light Industrial Machinery 12310 15419 25,116 45,696 80,336 126,024 189,596
(4) Grain 9,573 11,014 11,895 10,230 7,932 6.943 6,293
(36) Auto Parts/Motorcycles 9,019 15,327 32,183 35,350 41,975 49,524 64,261
(24) Other Chemicals 8,828 14,264 22,454 40,831 72,209 124,138 191,525
(28) Paper 7,948 11,284 16,329 30,002 46,804 67,679 95,028
(38) Electrical Equipment 7,097 11,464 20,264 35,063 56,830 85,504 125,442
(6) Food Products 5,400 9,309 17,549 23,761 27,800 33,466 40,885
(29) Other Min & Metal Manufactures 5,159 9,604 18,863 28,631 42,179 63,932 93,830
(30) Iron & Steel 4,949 7,539 13,006 25,130 35,633 48,805 66,702
(8) Oilseeds 4827 4,021 3,631 3,310 3,090 3,121 3,156
(40) Commedities, NES 4,687 4,502 4229 8,456 14,608 19,572 27,115
{2) Meat, Fish & Dairy Products 4658 9,328 18,344 31,386 43,705 58,814 80,881
(32) Heavy Industrial Machinery 3758 5,004 8,845 11,729 13,794 14,869 16,059
(31) Non-Ferrous Metals 3,755 4,301 4,569 10,783 17,988 29,053 47,913
(35) Passenger Cars 3,501 7,936 21,364 28,008 41,835 57,870 73,633
(27) Textile, Leather & Rubber Mtis 3,139 4,410 6,339 10,108 13,956 17,378 2,225
(25) Phammacetuticais 3,120 4,924 10,314 16,816 25, 39,872 57,792
(12) Pulp & Waste Paper 3077 4452 7625 9,992 8,465 11,708 18,104
(7) Texile Fibers; Hides 2,624 2,414 3,104 3,710 4,066 3,999 3,975
(3) Fruits & Vegetables 1,371 2,133 3,153 4,832 7,326 10,119 13,649
(10) Rubber 1,202 1,631 2,399 2,639 3,721 3,975 4,449
(14) Cement, Lime & Stone 885 1,629 2,973 3,659 4,595 5,638 7,225
{18) Other Ores & Scrap 508 72i 1,271 1,625 1,618 1,492 1,368
(23) Liquid Bulk Chemicals 337 406 574 883 1,198 1,747 2,611
(5) Sugar 331 572 1,194 1,962 2,685 3523 4375
(9) Oils & Fats 101 162 273 288 246 205 171
TOTAL 162,082 240,627 400,620 623,584 908,342 1,285,826 1,798,656




TABLE 9
INBOUND CONTAINERIZED TRADE FOR THE PORT OF BALTIMORE FROM

1993-2050 IN TEUs

Commodity 1983 2000 2010 2020 2030 2040 2050
(39) Consumer Goods 20295 43636 55798 104767 156,353 249,750 377,586
(30) Iron & Steel 14237 25897 29275 36016 35196 36,061 38,578
(6) Food Products 13937 18043 21,149 34099 49382 75171 116,545
(12) Pulp & Waste Paper 12877 28800 59561 67515 53610 66,029 78,640
(33) Light Industrial Machinery 11266 16773 19995 29326 50720 90,113 148,899
(31) Non-Ferrous Metals 9535 21,468 36832 76150 125929 193975 283079
(28) Paper 8667 15228 23391 36223 69411 115553 171,326
(3) Fruits & Vegetables 6529 9499 11,785 21926 27475 33754 40,392
(27) Textile, Leather & Rubber Mtis 6405 11,088 18017 27250 41041 59752 83015
(36) Auto Parts/Motorcycles 6282 10695 17859 25895 47,877 89379 165182
(5) Sugar 6160 6,869 6083 16432 23966 28912 34,166
(38) Electrical Equipment 6124 12,389 21,195 28,891 36,398 47624 61,562
(24) Other Chemicals 5983 11,926 17295 25162 36900 57,647 89,228
(29) Other Min & Metal Manufactures 4911 7,691 9306 16189 23807 34,347 50,629
(35) Passenger Cars 4776 7,083 8,368 5,371 2,987 1,921 1,416
(32) Heavy Industrial Machinery 4677 8553 13780 15024 15040 15841 17,154
(2) Meat, Fish & Dairy Products 4192 4312 4172 9704 14339 20704 29,631
(26) Plastics & Chemical Products 4,045 8030 16556 25408 26,879 29767 34,628
(11) Lumber & Wood 3606 8046 12578 16451 18388 18778 19,394
(14) Cement, Lime & Stone 2990 4835 6090 14394 24608 37,684 54,464
(4) Grain 2248 2925 5,168 6,597 6,087 5922 6,000
(40) Commodities, NES 2053 2,753 4325 4,868 5,302 5783 6,829
(10) Rubber 1,163 1,285 1,857 1,742 1,852 1,987 2,004
(7) Textile Fibers; Hides 927 950 860 888 874 853 842
(25) Pharmaceuticals 700 937 1,116 1628 2,155 2877 3,939
{i8) Other Ores & Scrap 647 1,374 1,941 2,685 4,666 7,887 11,658
(9) Ois & Fats 343 465 786 1,390 1,551 1,694 1,857
(23) Liquid Bulk Chemicals 194 153 113 142 190 270 363
(15) Manufactured Fertilizers 51 49 4 08 106 175 280
(8) Olseeds 18 16 9 2 a4 72 111
TOTAL 174840 291558 423101 652252 902942 1330283 1,930,298

Trade Route Forecast

In the existing conditions report, the global trade route systems were introduced and
discussed. In this section, forecasted changes or shifts in trade will be introduced. This will

outes to be

be followed by e de for altim trade rout

y a more detailed analysis for the Port of Baltimore. These

discussed are exclusive of crude petroleum. The impact of global trade developments and the




vessels and vessel types serving global trades will impact the vessels and vessel types calling at
the Port of Baltimore. However, due to the significant volumes of crude petroleum in global

trade, the major global trade routes tend to be dominated by the crude flows and the tankers

g 2 S PR

that carry the crude. Therefore, in order to foct

us on the vessels and
diverse trades, the global analysis focused on trade routes excluding crude petroleum. While

Tl ac A 1.

the levels of crude included in Baltimore’s trade flows are relatively small and

commodity flows and vessel types on key routes, the crude petroleum flows were excluded
from this analysis.
TABLE 10
TEN LARGEST GLOBAL TRADE ROUTES FOR 2000 AND 2050
(EXCLUDES CRUDE PETROLEUM)
Globe Year 2000 Moetric Tons Glohe Year 2050 Metric Tans
Australia/New Zealand to Japan 185,537,792 SE Asia to Far East NIC's 2,012,670,080
Australia/New Zealand to Far East NIC's 107,276,408 Australia/New Zealand to Far East NIC's 1,340,825,472
SE Asia to Far East NIC's 89,803,856 Arabian Gulf to FE NIC's 1,237,114,368
SE Asia to Japan 88,892,664 China to Far East NIC's 933,136,192
China to Far East NIC's 85,340,376 South America EC to FE NIC's 915,116,224
South America EC to Northern Europe 60,516,588 Far East NIC's to South East Asia 800,354,624
Japan to Far East NiC's 48,577,360 Far East NIC's to China 791,052,480
China tc Japan 44,736,920 Australia/New Zealand to China 751,717,120
Australia/New Zealand to Northemn Europe 43,252,044 Southern Europe to other Med 438,107,840
South America EC to Japan 41,105,120 Other Med to Northem Europe 437,500,512

Table 10 indicates the changes in the largest giobal trades for years 2000 and 2050

largest global trade lanes do not include the United States.

The

However, these trade lane

projections indicate the importance and strength of trade among other trading nations,
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TABLE 11

TEN LARGEST UNITED STATES’ TRADE ROUTES FOR 2000 AND 2050
(EXCLUDES CRUDE PETROLEUM)

U.S. Year 2000 Maetric Tons U8, Yaar 2080 Maotric Tons

U.S. Southwest Coast to Japan 30,848,078 Caribbean Basin to U.S. Gulf Coast 249,998,560
Caribbean Basin to U.S. Gulf Coast 28,125,820 Arabian Gulf to U.S. Guif Coast 225,991,392
U.S. Gulf Coast to Japan 25,761,348 South America EC to U.S. Northeast Coast 192,734,272
South America EC to U.S. Northeast Coast 24,029,980 Caribbean Basin to U.S. Southeast Coast 182,721,344
U.S. Guif Coast to Northern Europe 22,576,104 U.S. Northwest Coast to Far East NIC's 173,831,760
U.S. Northeast Coast to Northern Europe 21,868,590 U.S. Gulf Coast to Far East NIC's 163,035,296
Otiver Med 1o U.S. Guilf Coast 20,521,084 Caribbean Basin o U.S. Noriheast Coast 151,214,160
U_S. Gulf Coast to Caribhean Basin 20,404 €20 China to U.S. Northwest Coast 125,882,712
Northern Europe to U.S. Northeast Coast 19.438.216 South America EC to U.S. Southeast Coast 115,693,576
U.S. Gulf Coast to Other Med 18,814,962 Arabian Gulif to U.S. Northeast Coast 105,810,792

Tabie 11 detaiis the top trade ianes on a total metric ton basis. In addition, it provides a view
of the forecasted changes in trade. In the year 2000, the majority of the top trade lanes utilize
the Gulf coast, followed by the Northeast Coast. However, by 2050, trade has diversified to
include activity at all coastal regions. Trade relationships with Northern Europe, Japan, and
the Caribbean Basin are relevant in 2000. However, these relationships appear to change, so
that by the year 2050, the relative significance of trade with Japan and Northern Europe has
declined. Large trading partners by 2050 are the Caribbean Basin and the Far East NIC’s. As
stated previously, the trade routes shown in Table 11 do not include the major crude
petroleum trade routes. The 226 million metric tons forecast to flow from the Arabian Gulf to
the US Gulf Coast and the 105 million metric tons from the Arabian Gulf to the US East
Coast are petroleum products and not crude petroleum. Many of the oil producing countries

in the Middle East are now constructing and operating refining operations. Instead of

exporting only crude petroleum, they are increasingly exporting refined petroleum products.

Growth in the import of petroleum products is due to constraints on refining facilities in the

NorthEast United States. Due to relatively outdated existing refining facilities and the

environmental requisites associated with upgrade and construction of new facilities,
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constrained growth is represented in the forecast. Within the NorthEast United States, a shift

products
TABLE 12
TEN LARGEST U.S. NORTH ATLANTIC STATES TRADE ROUTES FOR 2600 AND 2050
(EXCLUDES CRUDE PETROLEUM)

North Atiantic Year 2000 Metric Tons North Atiantic Year 2050 Metric Tons
South America EC to U.S. Northeast Coast 24,025,880 South America £C to U.S. Noftheast Coast 152,734,272
U.S. Northeast Coast to Northern Europe 21,868,580 Caribbean Basin to U.S. Northeast Coast 151,214,180
Northern Europe to U .S, Northeast Coast 19,438,216 Arabian Guif to U S. Northeast Coast 105,810,792
U.S. Northeast Coast to Southem Europe 13,827,891 Northemn Europe to U.S. Northeast Coast 73,926,344
Caribbean Basin to U.S. Northeast Coast 10,871,582 South America WC to U.S. Northeast Coast 52,701,756
Southem Europe to U.S. Northeast Coast 9,255,135 Southern Europe to U.S. Northeast Coast 41,445,360
U.S. Northeast Coast to Far East NIC's 7,889,427 U.S. Northeast Coast to South America EC 39,940,168
South America WC to U.S. Northeast Coast 6,677,117 U.S. Northeast Coast to Far East NIC's 34,680,872
U.S. Northeast Coast to South America EC 6,466,713 SE Asia to U.S. Northeast Coast 32,089,802
U.S. Northeast Coast to Japan 5,415,456 China to U.S. Northeast Coast 28,357,340

Table 12 presents the top ten trade lanes for the North Atlantic trade. The forecasted trade

for year 2000 and 2050 indicates that South America wili become the largest trading partner
for the North Atlantic region. However, Northern Europe and the Caribbean Basin will
2050, the Arabian Gulif,

continue to be important trading partners. Also, by the year 2

and China will bec

Southeast As e significant trading partners, as well.
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TABLE 13

™ ARNITTY

SN Y A QTATDO? TN ANE DNAYITEC DNAND ANnn anen
Usd. DUV 1 nnlunnxll..oxnlno L1 NRAUDUL INUULID TUN 4UUVU AW LU0V

(EXCLUDES CRUDE PETROLEUM)

South Atiantic Year 2000 Metric Tons W Metric Tons

South America &C 1o U.S. Sautiweast Coast 14,253,527 Canbbean Basin io U.S. Southeast Coast 182,721,344
Caribbean Basin to U.S. Southeast Coast 11,915,591 South America EC to U.S. Southeast Coast 115,693,576
South America WC to U.S. Southeast Coast 5,962,898 U.S. Southeast Coast to Sauth America EC 71,631 400
U.S. Southeast Coast to Northem Europe 5,421,460 South America WC to U.S. Southeast Coast 38,859,472
Northern Europe to U.S. Southeast Coast 5,020,645 U.S. Southeast Coast to Far East NIC's 28,715,644
U.S. Southeast Coast to Caribbean Basin 4,666,924 U.S. Southeast Coast to Caribbean Basin 27,382,032
U.S. Southeast Coast to South America EC 3,647,579 Southern Europe to U.S. Southeast Coast 24,462,808
Southern Europe to U.S. Southeast Coast 3,557,979 U.S. Southeast Coast to Northern Europe 18,101,106
U.S. Southeast Coast to Far East NiC 2,998,652 U.S. Southeasi Coast to SE Asia 17,580,706
U.S. Scutheast Coast to Japan 2,870,376 Indian Subcontinent to U.S. Southeast Coast 15,544,088

Table 13 exhibits the top ten trade routes for the South Atlantic region of the United States.

Lomoe tloe commen - b m e M Al . O 4
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number one trade lane based on total metric tons. This trade continues to be an important
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Caribbean Basin is also important to the South Atlantic ports. Northern and Southern Europe
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active trading partner in the top ten, as Japan is removed from the list.

TABLE 14
TEN LARGEST BALTIMORE TRADE ROUTES FOR 2000 AND 2058
(EXCLUDES CRUDE PETROLEUM)

Baltimore Year 2000 Metric Tons Baltimore Year 2050 Metric Tons

POB to Northern Europe 3,610,443 South America EC to POB 21,039,706
South America EC to POB 3,100,703 Caribbean Basin to POB 14,778,280
POB to Other Med 2,057,362 POB to South America EC 8,944,902
POB to Eastern Europe 1,968,306 POB to Eastern Europe 7,851,774
POB to Southem Europe 1,895,802 POB to Other ivied 5,010,291
Northemn Europe to PCB 1,425,128 Northern Europe (6 PCB 4657715
POB to Japan 1,364,443 POB to Northern Europe 4,345,646
Caribbean Basin to POB 1,359,816 Australia/New Zealand to POB 4.334,074
Australia/New Zealand to POB 1,160,371 POB to Southemn Europe 1,733,204
POB to South America EC 1,130,708 POB to Japan 832,256
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The Port of Baltimore’s prominent trading partners remain the same over the time period

1993-2050 (see Table 14). However, by 2050, South American imports are the largest trade

The trade lanes shown in Table 14 are directional trade lanes, that is the table ranks the trade

trade lane is inbound to the Port of Baltimore from the East Coast of South America, while it

outbound direction in this trade lane from the Port of Baltimore to the East Coast of South

America ranked third in Table 14 for the year 2050, up from tenth place in the year 2000.
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In the year 2000, the POB’s largest export partner is Northern Europe at 3.6 million metric
tons, with South America as the largest import partner with over 3 million metric tons. POB’s
largest export to Northern Europe continues to be coal & coke, making up over 70 percent of
total metric tons transported. South American (East Coast) cargoes include iron ore,

petroleum products, pulp & waste paper, sugar and iron & steel. POB’s exports to the

>

Mediterranean are largely coal & coke and grain. The port’s exports to Ea

parallel the Mediterranean’s with 90 percent of total metric tons in coal & coke and 5 percent

1 o 3

as grain and meat, fish & dairy products.

Referring to Table 15, the Port of Baltimore’s export trade to Southern Europe is mostly coal
& coke (63%) and oilseeds and grain. Imports from Northern Europe at year 2000, are
characterized by iron & steel, heavy transportation equipment, cement, lime & stone, and
passenger cars. POB’s exports to Japan are nearly all coal & coke (71%) and oilseeds that are

- _ 12—

18 percent of total metric tons. Caribbean Basin imports into the port are cement,
(18%) make up another 35 percent of total tonnage. Australia/New Zealand brings iron ore,
bauxite, and coal & coke to the port in Year 2000. The port’s exports to South America’s
East Coast have developed to support a more industrial partner. The POB’s majority (82%

of outbound tonnage includes coal & coke, other chemicals, plastics & chemical products, and

iron & steel.
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As shown in Tabie 16, South America remains the iargest import pariner at Baitimore, and is
also the largest trading partner for the port (21 million metric tons). The commodity mix in
this trade lane now inciudes: cement, iime & stone, petroieum products, iron ore, pulp &
waste paper, paper, and light industrial machinery. Imports from the Caribbean are largely
cement, iime & stone and petroieum producis. These two commodities total 13 miilion meiric
tons, about 93 percent of total Caribbean metric tonnage carried to Baltimore. Port of
Baltimore’s exports to the South American East Coast are dominated by other chemicals
(19%) -- which have grown considerably since Year 2000. POB’s larger export tonnage also
inciudes coal & coke (18%). Additional prominent commodities inciude other mining and
metal manufacturers, plastics & chemical products, light industnal machinery, and consumer
goods- these totaling 31 percent of totai tonnage exported. The port’s main export to Eastern
Europe is coal & coke, which makes up 91 percent of total metric tons carried in this trade.
Exports to the Mediterranean are stiii iargely coai & coke (70%). Grain shipments make up
13 percent and petroleum products 5 percent of total export tons. POB’s imports from
Northern Europe include heavy transportation equipment (46%), food products (7%), paper
(7%), cement, lime & stone (6%), and petroleum products (6%). Port of Baltimore’s greatest
export to Northern Europe is passenger cars, which make up 20 percent of total metric tons.
The port’s other large exports are lumber and coal & coke which make up 12 percent and 9
percent of totai tonnage. Light industriai machinery, consumer goods, and iron & steei make
up nearly 8 percent, 7 percent and 5 percent, respectively, of total tonnage. Australia/New
Zealand imports are largely iron ore (62%) and bauxite (35%). The port’s export to Southern
Europe and Japan are quite similar. The two top commodities in each export trade lane are

coal & coke and oilseeds.
Vessel Forecasts Based on Meiric Tons

Below in Tabies 17 and 18, forecasts of vessel type are presented. In Tabie 17, vessels are

listed for the year 2000. Overall for the top ten trade lanes, bulk carriers will continue to
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carry a large part of the tonnage. The Northern Europe to Baltimore trade involves a large
part of metric tons in passenger cars and heavy transportation equipment. Due to this
commodity mix, this trade lane utilizes vehicle carriers (21%) and Roll-on Roll-off vessels

16%) to transport nearly 37 percent of total tons. Container vessels carry another 30 percent

~~

of total tonnage. In the next fifty years, trade profiles will change resulting in different

commodity mixes and different vessel types in the trade ianes.
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Table 18 lists Baltimore’s vessel activity for year 2050. In this analysis, the vessels that carry
the majority of tonnage are containers, vehicle carriers, and bulk carriers. Although the bulk
carriers are involved in a large part of tonnage moves, they are not utilized to the same extent

e X N

st to POB trade, 39

PO

Europe will be on board bulk carriers. Imports from the Caribbean Basin will be mostly
cement and sugar, thus over 50 percent of this tonnage will move on bulk carriers.

Additionally, imported petroleum products (21% of total tonnage) will move on tankers. The

um products ide
producing countries refine an increasing amount of their output. However, the second largest
altimore is still dominated by crude
ear 2050. In the Northemn Europe trade, 43 percent of total metric

his
this trade’s total tonnage is transported by
bulk carriers. Over 65 percent of imports from Australia/New Zealand will move on bulk
carriers. Nearly half of the Baltimore to Japan cargoes will move on bulk carriers, thus

relating to the large moves of coal & coke to this destination.
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Vessel Call Forecasts
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rade Service (‘VVSTS) and World Fle
(WFFS). These were combined with WSTS forecasts for the Port of Baltimore and detailed
vessel calls and sailing drafts derived from the Waterborne Commerce Statistics Center data

(WCSC) and vessel entrance and clearance data plus vessel characteristics from Lloyds
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inland distribution patterns derived from Journal of Commerce PIERS data (JoC) and Reebie
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Associaies Transearch data. Finally the projected vessei calls by sailing drafi were combined

with the vessel movements by terminal and anchorage within the Port of Baltimore from the
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database provided information on the arrival/departure patterns (C&D vs. Cape Henry) and

the detailed terminal and anchorage activity utilized in the simulation models.

The forecasts of vessel calls were derived by applying the DRI WSTS forecast growth by
commodity and trade partner to the commodities identified on each WCSC vessel call to and
Lo 2l Mo 2 LT _ T L e T
oqom uc roit 01 pallunoIie. 1S proccuaul
vessel type based on projected commodity growth. The results of the vessel call forecast
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based on cargo growih were then combined wiih the vessel type forecasts from the World

Fleet Forecast Service in order to incorporate changes in activity levels by vessel type. The
projected vessel calls by direction were then modified to reflect future ballast voyages
necessary to accommodate the vessel calls required in the dominant direction of cargo

.y al _ YXT/S _'I

carriage. The individuai vessel calis from the WCSCT database were also |

= [ — Y 4 .l _ ’I’I_;,_I?
€a 10 e L10yd s
vessel characteristics and sailing drafts from entrance and clearance files. These data sources
aliowed the projecied vessei caiis to reflect vessel characienistics and sailing drafis. The

projected vessel calls by individual vessel type and sailing draft are included in Annex E. Table
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prajected vessel calls by individual vessel type and sailing draft are included in Annex E. Table
19 below includ mmary of the projected inbound and outbound vessels calls
Table 19
PROJECTED PORT OF BALTIMORE VESSEL CALLS
BY DIRECTION 1993 TO 2050
Direciion 1993 2000 2010 2020 2030 2040 2050

tanker calls are projected to increase as a percentage of total vessel calls. Vessel calls by the

of total projected vessel calls.

By the year 2050, overall vessel calls are projected to increase approximately 9.2 times (no

compound annual factor) the base calls observed in 1993. The increase in vessel calls

compares to increases in import tons (7.3 times) and export tons (3.2 times). Vessel calls
increase faster than projected tonnage since vessel calls are required to serve the dominant

slower growing bulk trades. This translates into more calls, for a given amount of tonnage
than required of bulk and tanker services. In addition, ballast voyages are projected to

faster than tonnage where imbalanced trades are growing given the procedures utilized by

DRI which first project vessel calls necessary to carry the projected cargo and then add the

computed ballast voyages required to balance the vessel movements.
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The projected vessel calls were utilized to drive forecasts of vessel movements by terminal

Baltimore were based on the analysis of the BME database of vessel movements. In the base

TIDAATATATY TIO AT TL. DM . | R, Aoan 1o : sl M
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information on vessel movements by terminal related to baseline vessel calls.

The DRI forecasts of vessel calls by sailing draft were determined to be the same for the with
and without project conditions. This was based on a review of the channel depths for the with

and without nrmems which indicated that the vessel tv ypes and sizes ca_!!mg the Port of

......... F-orgvsd, YIRS D 23ISR LRiet 2

Baltimore would not be altered by the with project changes in branch channel depth. This

elatively small branch channel depth

were utiiized as inputs to both the with and without project simuiations.
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Introduction:

The DRI World Sea Trade Service depends upon a complex set of models. International
trade is modeled for individual products over time. Individual models of worldwide trade for
more than 59 commodities are included in the general service. Specific forecasts showing
inbound and outbound trade of OECD member countries, newly industrialized countries in
Asia, ASEAN countries, and selected Latin American countries. At the present time there are
32 reporter countries in the system. For each of these countries a complete trade data base
exists showing trade with all 56 partner regions or countries worldwide.

Forecasts are derived from a set of econometric and parameter models. Econometric models
generally include both demand and price variables. Over the past seven years, DRI has refined
these models so that they are generally robust and stable representations of global trade
patterns. In general, price elasticities calculated are of the correct sign and size.

World trade models are commodity specific. They define the interaction of importers and
exporters on a global basis. Unlike other attempts at world trade model development these
models do not begin with a top down estimate of total trade demand but rather are built up, in
logical steps, from demand and supply to partner regions. For the most part econometric
models define import demand and export supply. Parameter models are used, in relationship
with econometric models (for total demand from world for country i/, commodity %, and
partner J, as of time period 7) if separate econometric models are inappropriate due to the
scarceness of the data available or a failure to find a statistically significant model using
econometric techniques.

. The result is a forecast that takes into account both the past

ern of international trade from the perspective of the importer and the potential of

St

‘ormance in these same markets as a result of

changes in investments, relative wages, exchange rates and growth in total factor productivity.
Forecasts are based on estimates of macroeconomic variables drawn from DRI's extensive set
of macroeconomic models (over 50 countries are modeled regularly as part of the DRI World
Trade models, while depending upon macroeconomic factors, are not directly linked to
country-specific trade forecasts. Despite the difference in approach we have found that the
trade forecast — developed from the collection of individual commodity forecasts covering
reporter country trade to and from more than 56 partner regions - tends to agree with the
broadbased macroeconomic projection of trade
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poor and unaeroevelopea it can ouy little from the international market. As it develops,
nowever aemana Wlll mcr ease. 1ne aevelopmg mdusmal pase a.na tne expanmng consumer
sector require inputs from outside to sustain development. Ofien in this phase the country is
exporting low vaiue manufactures or attracting foreign investments. Once development is in
place, then the domestic market may begin to substitute for the foreign market. This
substitution is often a resuit of foreign investors’ having set up manufacturing facilities to
export similar products and also to supply the local market demand that is now growing fast
as a result of the economic activity. In this growth stage foreign demand declines for the
product. When the country becomes advanced, it may reverse this pattern and begin to buy
more from abroad. This shift is normally the result of the elimination of low value producers
of these type products in the home market because of rising levels of wages which force
manufacturers to shift to high value production. During this final phase, import demand will
increase.

As we know to be true for many of the most advanced and wealthiest nations this final phase
has started. Import demand rises faster than economic growth as foreign producers substitute
for domestic producers who have shifted from less-valued to more-valued production. At that
time, the imposition of trade barriers would be counter productive since the cost to the
economy of rebuilding this lost industrial base (lost not necessarily to foreign competition but
rather to costly capital and labor) may be higher than the gains associated with job creation.
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The Underlying Quantitative Model

The underlying quantitative model for exports and imports is a pooled cross sectional time
series estimation procedure. The basic structure of this model is drawn from a somewhat
traditional model for trade demand. In its simplest and most straight forward form,
economists believe that changes in international demand can be related to changes in real
income growth in the economy. We can hypothesize this model as follows:

fN\ or M=APM=*Y

\2) va Ava ia

where APM = Average M/Average Y.

The APM in the above equation can be simply interpreted to be the average propensity to
import as income changes But APM is not a static relationship It changes over time -- for a

_____ STE
country and for the world in general. As a country becomes more intensively involved in the

world economy, the expected additional imports will diminish. Moreover the beta itself must
depend upon the structure within the economy. In DRI's trade models we have abstracted a
somewhat more complex form for this equation We know that as nations develop, there has
been a tendency to substitute demand for services for demand of products. This shift must
necessarily impact the average propensity to import or if we transform this equation from a
level to a flow, it becomes the marginal propensity to import, i.e., the change in imports

relative to the change in income.




In the 1960s, 1970s, and 1980s, the trade intensity of most nations increased with the demand
for traded goods declining as the demand for services increased. The APM may be divided
into two parts:

where CG is the consumption of traded goods defined by CG=PG - E + M.

The trade intensity measure, M/CG, moves towards 1.0 while the CG/Y has tended to decline
over time. Thus the marginal change in the APM while increasing will gradually slow down
over time. We know for most smaller countries in Western Europe the integration has already
led to trade intensity measures that are approaching unity (1.0). Over the past thirty years
nearly all growth has come in this ratio as the general trend for most countries for CG/Y is
negative.

Income can also be divided into two parts: market size and wealth per capita. The shift in
demand can be related to market size since larger markets tend to demand more of some
products but also to yield economies of scale that allow home market production to substitute
for foreign production. The wealth effect on trade is sometimes positive since wealthier
markets attract more foreign suppliers, and sometimes negative as wealthier markets may
demand products that cannot be produced inexpensively abroad (high technology imports
relative to market size may be higher the less wealthy the market).

Using these relationships we can reform our model for imports to be as follow:

nes

M = A (CG/Y)PI/CG)B2nB3(vm)P4,

where A is the constant intercept, CG/Y is the average consumption of traded goods
to income, M/CG is the trade intensity measure, N is market size (population), and
Y/N is per capita income or wealth.

A similar structural model can be hypothesized for exports:

E= A ®6PLE/CG)P2)B3ym)P4,
where A is the constant intercept, PG/Y is the average production of traded goods to
income, E/CG is the trade intensity measure, N is market size (population), and Y/N is
per capita income or wealth.

Since we have formulated our model in terms of a multiplicative relationship adjusted by the
estimated values for the betas (B). This form can be transformed using a logarithmic
transformation so that the betas (B) are, in fact, point elasticities. If all betas () were
approximately equal to 1.0 then the equation would be close to the original specification
whereby imports are a function of the average propensity to import and income.
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The current version of the DRI World Trade Model embodies structural relationships for
consumption and production. The import model, however, has been formulated to mirror
more correctly the short term patterns in market demand as reflected by the demand for
consumer products (personal consumption expenditures) and investment goods (business
fixed investment spending). A relative price term has also been introduced, as well as a
commodity specific forecast of total consumption. Commodity specific consumption and
production is introduced using broader based categories developed by DRI from OECD and
United Nations data on production at the four digit ISIC group level of detail.1 Per capita
wealth is used in the export equation along with other factors such as productivity growth,
relative wages, and prices. In both export and import models relative import and export
prices are included. Population growth tends to be slow across time and is better captured by
an individual country intercept than by a cross-country variable related to population size.

Translating Nominal U.S. Dollar Trade into Real Volume
Trade Using Price and Exchange Rate Deflators

One of the most difficult to solve problems involves the question of intertemporal and
intercountry comparisons of trade volumes. Econometric models are best described in terms
of real volume rather than nominal value. Prices are both descriptive of the current value and
also structurally important describing behavior of consumers as they change. Moreover, for
internationally traded goods finding a common measure of purchasing power and the best
procedure to judge volume changes is key to describing real activity in international trade.
Since most trade data are stated in terms of a single denominator currency (U.S. dollars),
changes in the local currency/dollar exchange rate can suggest that trade is growing faster or
slower than is the case. A revalued currency against the dollar will suggest that dollar based
trade is lower than it is in terms of trade volume since for the same amount of local currency
more products can be purchased. Similarly, if the value is higher due to the devaluation of the
currency against the dollar the actual volume of goods shipped may, in fact, be less.

A standardized approach to adjustment of trade value to volume has been developed that
takes into account both commodity prices (in terms of U.S. dollars as measured using SITC
based export and import price indices) and cross-exchange rates. Individual country
differences in price inflation relative to U.S. prices are taken into account using export price
indices. Two principles have guided our approach:

1 International Standard Industrial Classifications exist at the 2, 3 and 4 digit levels of detail. Generally,
data are available from the OECD at the 4-digit ISIC category for most OECD member countries. Less
detailed data are available from the United Nations. This source is generally several years out of date and
there are often gaps in the coverage (many countries do not provide full detail). DRI has developed specialized
interpretative models to fill in data where necessary. Apparent consumption is constructed from ISIC
production data and ISIC level aggregates for international trade to and from the world. Specialized models
for relating production and consumption to trade using a unified, input-output model to relate intermediate
demand across product categories, have also been developed so that forecasts for both production and apparent
consumption can be introduced into the World Trade Model.
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1. Real changes in commodity prices should be captured;

2. Exchange rate changes should not be introduced mechanically, in order to
avoid assuming that the full effect of the change in intemnational prices is
passed onto buyers by sellers.

The lack of fully consistent, trade-specific prices for commodities included in our studies has
led to the development of a hybrid methodology using United States price statistics, exchange
rates, and general export price indices. These synthetic measures are specific to OECD
countries, specific to the commodities analyzed, and also specific to the direction of the trade.

We depend upon United States Department of Labor price indices for U.S. imports and
exports. These indices are developed using survey data from U.S. importers and exporters,
are commodity specific, and are available quarterly. They are not, however, specific to the
direction of trade. Thus to understand the effect of U.S. dollar changes on Japanese export
volumes we need to abstract from these commodity-specific U.S. dollar price indices by
including the impact of changes in exchange rates and general export price trends in Japan.

In general for OECD country exporters U.S. export commodity price indices for historical
data and DRI developed price forecasts for forecast periods are used. For exports of LDC
regions, U.S. import commodity price indices are applied. For imports from OECD regions,
we develop synthetic import price indices, specific to commodities, importing countries, and
exporters -- i.e., for the French imports of product ¥ from Japan, we use Japanese export
prices to the world of product k. When applied to the dollar denominated (at current
dollar/franc exchange rates) value for French imports the result is a volume measure of French
imports from Japan in constant 1980 U.S. dollars and exchange rates.

While the system is somewhat synthetic -- using U.S. dollar commodity indices rather than
country specific indices -- it is also dynamic in that it takes into account intercountry
differences in price inflation. The generalized export price term for any reporter country 7 and
any commodity £ is

Index of Exchange Rates j (1980 = 1.0 based on LC/$)

BLS Commodity Price Export k (1980 = 1.0) *
(Export Price j (1980 = 1.0) / GDP Price Deflator U.S. (1980 =

Export Prices jk =

1.0).

A currency that is revaluing relative to the dollar has an index that is declining. The
adjustment of the commodity price for product % is designed to relate the export price of the
exporter to the U.S. general price level. For example in the mid-1980s, the yen appreciated
against the dollar the Japanese export price declined (in yen terms). A decline in the export
price counters the appreciation in the yen/$ exchange rate (fewer yen per dollar).

To translate French imports from Japan into real import volumes we apply this export price
relationship against the nominal dollar imports of France from Japan, i.e.
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RM j; k = Mijjke x Export Pricejk
where RM is real imports, 7 is France, j is Japan, and k& i1s any commodity category.

The index of exchange rates translates the nominal dollar trade into real dollars at a fixed
exchange rate. The real imports are then divided by the commodity price adjusted by the
differential rate of inflation between Japan and the United States (the basis for the commodity
price data). '

These synthetic measures capture some of the dynamic movement in prices paid by importers.
Given the importance of the U.S. dollar, the American market, the commodity price shifts
apparent and as reflected in U.S. SITC-based price statistics, appear to be reasonable proxies
for true, commodity-specific and country-specific price series. Even if selected trade -based
commodity prices were available for other reporters, differences in definitions would lead to
difficulties. Thus this standardized method provides a good universal translation for all trade
data no matter what the source.

In the case of trade between OECD reporters and developing countries, imports are deflated
using a combination of U.S. import prices and exchange rate adjusted import prices. It is
assumed that to remain competitive, export prices and exchange rates are adjusted within the
larger U.S. market. To a limited extent, however, a revaluation of a currency against the
dollar may be reflected in higher export prices and, as a result, imports from that country --
when nominal dollar import values are restated in real volume measures -- will show a smaller
growth in terms of volume. The degree of adjustment included is, however, generally small
since less developed country exporters are very sensitive to how changes in their export prices
affect their export market shares.

The Structure of the Model

Each trade model includes a fully described set of historical and trade data for the 32 reporters
trading both exports and imports with the 54 partner regions. For some reporters, such as the
United States, Canada, Germany, France, United Kingdom, Italy, Japan, Hong Kong, Korea,
Taiwan, India, Malaysia, Philippines, Thailand, Singapore, Indonesia, Brazil and Mexico there
is a fully described matrix of bilateral trade flows among these countries. Thus, within the
system, there exists German exports to the United States, United States imports from
Germany (exports from the German trade data and imports from the U.S. trade data) as well
as United States exports to Germany and German imports from the United States. 2 In the
case of other regions data exists for imports of each reporter from nonreporter partner groups
or regions. Thus, Swedish trade with Other Northemn Europe exists but not Swedish trade
with Norway (a member of Other Northern Europe).

2 For the three NIEs, Southeast Asia, India, Mexico and Brazil exports and imports are the same. Therefore,
Brazilian exports to the United States are the same as United States imports from Brazil, since for these
countries we have chosen to utilize U.S., rather than Brazilian data.
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Reporter countries are those for which reliable detailed trade data and DRI macroeconomic
forecasts are available regularly (see List A). Countries highlighted in italics on this list are
those for which there bilateral trade is feasible. The 32 countries included in the current
system cover roughly 90% or more of world trade. Partner countries are destinations and
sources for trade for each reporter country (see List B).

The Process: The Multistage Approach to Global Trade Forecasting

Econometric models for imports and exports are based on a pooled-cross-sectional time series
model with individual country intercepts (this is essentially the covariance model).  Pooled
cross-sectional models combine information on many countries over a relatively shortened
time span, rather than rely upon country-specific time series models over longer time periods.
Because international trade data are consistently available only from 1978 (at revision 2 of the
UN's Standard International Trade Classification), and from 1988/89 using SITC Revision 3
(or harmonized codes), pooled cross-sectional time series models offer the best approach to
trade analysis. Moreover, cross sectional models when combined with time series models, are
capable of predicting both short-term patterns and long-term trends.

Cross country models are based on a theory that suggests patterns of future trade can be
determined by observing the relationship between market size and economic wealth of more
than a single country. Thus the pattern of trade of an advanced, service dominated economy
like the United States may serve as a template for future patterns of trade for other countries,
not as large or as wealthy.

Currently models are based on data starting in 1982 and running through 1993. As additional
monthly data are available for selected reporters, they are included as annualized data and
models are fully restated each quarter. To minimize possible differences in data between
outbound and inbound trade on similar routes for non-OECD reporters, trade with OECD
countries and regions data based on OECD reporter country statistics are used. 3 For
example, Italian imports of steel from Taiwan are based on Italian imports from Taiwan and
not Taiwanese exports to Italy.

The econometric relationships vary depending on whether import or export data are used.
Most of the variance, however, is explained by the more general economic variables for the
entire set of 22 OECD countries included in the estimating equation. To assure that
noneconomic factors that affect the propensity of a country to import or its ability to export a
specific product, individual country intercepts are also calculated. The form that these
intercept terms take -- i.e., the independent variable that they modify -- differs depending if it

3 Data for non-OECD countries are drawn from a variety of sources. United Nations data are generally only
available at the 4 digit level of product detail for most countries. More detailed data is available for Taiwan
and Hong Kong, while data for Korea has varied in quality over time. To minimize possible discontinuities, it
has been generally decided to use OECD Trade Series C data as a proxy for LDC data to and from OECD
members. LDC data are, however, used for non-OECD trade routes.
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is an export or an import model. Thus for each country, the econometric equation is made up

of three parts:

1.
2.
3.

Coefficients specific to that country;
Coefficients common to the set of countries, and
Country-specific intercepts.

In general the equation has the following form:

M = ¢k + BX + wXi

where i is the reporter country for which there is a single intercept term for each (¢), k
is the product type and j is the partner region. The beta (B) represents the generalized
coefficients jointly estimated, while @ is the coefficient for reporter and region specific
variables. Generally, region-specific variables are used for differential price effects.
We have found, for example, quite different reactions to changes in import prices
among countries and regions.

Econometric Variables Included in the World Trade Models

Imports of OECD Reporters from Partner Regions

Import equations may depend upon:

o

0

Traded goods consumption as a share of Gross National Product;

Import share of traded goods consumption;

Personal consumption expenditures;

Investment expenditures;

Import prices (the adjusted local currency price after taking into account
changes in local/$ rates, cross rates of exchange, and U.S. commodity price

trends);

Import prices for specific importing regions (U.S., Japan, and Northern
Europe);

Consumption of commodity;
Production of commodity ;

Country specific intercepts;
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and

) Country-specific adjustment variables (for refining estimates using a two-stage
estimation procedure).

Exports of All Reporters to Partner Regions
Exports are a function of the following variables:
o Goods production share of Gross Domestic Product;

0 Exports of merchandise, adjusted for service component, as a share of
production of goods;

0 Local currency wages;

0 Real factor productivity;

o Investment share of output;

o) Exporter's price (includes adjustments for commodity prices, general export
price trends relative to U.S. price trends, and exchange rates) in importer's
currency (index);

0 Production of commodity ;

o Country specific variables measuring demand growth and relative prices in

importing regions,
and

0 Country specific adjustment variables (developed using the iterative method of
model adjustment).

Imports of Non-OECD Partners from All Reporters

Import demand for non-OECD partners are based on a pooled-cross-regional time series
model. Total exports of all OECD and non-OECD reporter countries to each partner region
are used as dependent variables in this model. It thus captures the dynamic nature of trade
with newly industrializing nations. This model reflects the changing demand structure of
developing nations. The coefficients reflect the shift that naturally occurs as a nation moves
from complete dependence on foreign sources of supply to partial dependence and finally to
exports (with a net trade balance that shifts from negative to positive as exports outstrip
imports).
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The following regional variables are used in this sub-model:
0 Population size (the market to be reached),
0 Per capita GDP (the region's wealth);
0 Long term debt outstanding;

0 Relative prices -- a combination term combining export prices and exchange
rate movements;

o Consumption estimates for commodity;

o Region-specific coefficients for Total Imports;
and

o Region specific intercepts (noneconomic factors affecting imports from
OECD).

Integration of Econometric Forecasts with
Noneconometric Trade Results

As discussed above, the World Trade Model has to combine elements of both methods to
insure that results are reasonable estimates of future patterns of growth. To do this the
system uses a weighted distribution of estimates for trade from the stochastic propensity and
econometric models.

Because of the large number of trade flows forecast and their interdependence, it is critical
that the world trade models incorporate internal tests and limits to insure that valid, reasonable
forecasts are developed. Since logarithmic forms used in the econometric models are
sometimes explosive, limits are imposed in the models assuring the quality of forecasts not
singly, but rather for all countries and regions included in the modeling system.

The testing is done through an expert system. The expert system works with a number of
simple rules that continuously check results against past trends in trade. Whenever a
preliminary flow is assumed to be moving erratically, an alternate, more stable method is
substituted.

Generally, we have developed a hierarchy of choice. If there are sufficient observations, then
econometric models are estimated. If, however, there are insufficient degrees of freedom for
accurate statistical models to be developed, then alternative, noneconometric approaches must
be used. If the volume of trade is particularly small or erratic, then noneconometric
approaches are again favored.
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If an econometric model is sufficiently accurate -- judged by the Standard Error as an initial
test, then its forecasting accuracy is tested over the historical period (1982 through 1992) in
order to determine on which countries in the cross-country sample, trade forecasts should be
based on econometric models and for which propensity models should be used.

To accomplish this an average error over the period (the cumulative average percentage
deviation of the forecast from the actual) for each reporter is estimated. The pooled
cross-sectional model technique allows the easy separation of each of the 32 reporters once
the multi-country model is estimated. If the standard error for country i from region j for
product & calculated over the forecast interval (1982-92) over a pre-determined limit --
MaxError — then the propensity model forecast is used in place of the econometric forecast.
When the standard error for the country is less than MaxError, but greater than MinError,
then the noneconometrically determined estimate of trade is used. A formula is used to fix the
weights:

ADJUST = (Standard Error - MinError)/(MaxError-MinError)

From this formula we can see that if the Standard Error is close to MinError, then the majority
of the influence will be derived from the econometric specification. If, on the other hand, the
Standard Error is closer to the MaxError then the opposite is the case.

If the standard error of the equation is less than the MinError, then only the forecast, adjusted
by the estimated standard error for the flow (from the econometric model), is utilized. In this
case, the forecast depends solely on the econometric results.

To insure that the best estimation and forecasting approach is used to project trade, a built-in
expert system is used by the model software. The accuracy of the econometric model
projection over the historical period is used as a measure of success. It determines when an
alternative, noneconometric, approach should be used to project trade flows.

Parametric Models for Trade:
A Noneconometric Approach to Forecasting Trade Flows

In cases where the econometric approaches may not be sufficiently accurate (generally
occurring when there is an insufficient number of observations), stable, noneconometric
estimates of trade flows are developed using average patterns associated with historical
periods. Such methods must, necessarily, choose criteria on which to base estimates, and such
estimates are typically less volatile than the actual data they represent.

Noneconometric estimates are based on special propensity model that relates trade of a
partner to total trade:

APM ijkt =Mijkt / M i,World,kt,
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GRAPM(ikj) = %Growth(APM(ikdt,1985-1992)),
where %Growth is the compound annual rate of growth for the period 1985-92, so

that
M(ikd,t+1) = (APM(ijkt))*(1+.01*GRAPM(ijKk))*M(i,World,kt+1),

where M is imports of country i, of product k, from region d, for time 7; APM is the
propensity to import ¥ from j relative to ¥ from World for all reporters /; GRAPM is
the growth rate of the APM; and M(ik,World) is the imports of the commodity from
the world.

If the APM were held constant in the forecast interval then the growth would be limited to the
growth from the world for commodity £. To include the true change that has occurred, a
growth parameter is introduced for the APM that reflects the change in the APM over the
historical period and the projected growth in the APM into the forecast period. This growth
is, however, constrained by a limit on the amount of growth allowed.

Thus the parameter model assumes that the market share, as measured (in the case of imports)
by the ratio of imports from one subregion j relative to imports from the world, will change
slightly based on the general direction of change recorded in the past. If the market share is
growing then the share is growing relative to the imports from the world. Imports from the
world is based on an econometric model.

Integration of Import and Export Estimates

This marks the end of the first stage of forecast development where preliminary forecasts of
exports and imports are developed. Now in the second stage these preliminary, independent
estimates are merged to yield a jointly consistent forecast. The sum of the parts in the model —
i.e., the demand by regions -- is compared to the demand estimated by the model's equations
from all sources (from the OECD, from the LDC, and from the World). For each commodity
these other estimates serve as additional information and are averaged with the forecasts
developed by summing the regional values.

The model also integrates information on import demand with information on export supply.
For intra-OECD trade, the import demand forecast serves as the template and the export
supply models are used to measure market shares of individual reporter countries. Througha
series of steps the export and import estimates -- for countries and regions -- are merged
together.

The DRI World Trade Modeling System fits together structurally, not through a set of
interlocking bilateral relationships, but through a set of interrelated regional/country
relationships. For example imports of the United States are defined by the import demand
models, i.e., imports from Japan, from Canada, from Germany, from Other N. Europe, from
East Africa. United States imports from the OECD is the collection of the pieces of OECD
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compared to U.S. imports from the OECD (an aggregate model estimate). Exports to the
United States by OECD reporters is separately developed.

While it is possible that the German export market share in the U.S. market (from the export
model) when multiplied by the aggregate U.S. import from All OECD yields in the forecast
interval a reasonable estimate comparable to the U.S. import from Germany (one partner
region within the OECD partner region set), there is no guarantee that they will be the same.
To insure that they are, a separate adjustment procedure is applied in which the forecast
pattern for import demand from Germany is given a 75% weight and the forecast Germany
exports to the U.S. is given a 25% weight. The revised U.S. import from Germany and
German exports to the U.S. for commodity & will then have the same growth pattern into the
forecast interval.

Summary

World Trade Models are based on an integrated framework that analyzes data for 32
countries, exports and imports, with more than 54 major import or export regions/countries.
At the present time there are 59 individual commodities for which trade models exist. At the
present time the system includes information on over 200,000 separate trade flows worldwide.

Commodity specific forecasts are developed based on a combined econometric and average
propensity framework where exports and import flows are fully integrated to insure global
consistency. All forecasts are based also on the latest macroeconomic model variables related
to patterns of trade appropriate to the commodity being traded.

Trade forecasts are updated quarterly using monthly data available for 12 countries (soon to
be upgraded to 20 countries). Annual data are updated as available from the OECD Trade
Series C data base. At the present time annua! information through 1993 is included, with
monthly supplements providing 1994 data for selected countries. For estimates of current
year data, a weighted average of actual and forecast data are used.
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List A: Reporter Countries included in World Trade System

MAJOR INDUSTRIALIZED REPORTER COUNTRIES

Australia Austria
Belgium Canada
Denmark Finland
France Germany
Greece Ireland
New Zealand Italy

Japan Netherlands
Norway Portugal
Spain Sweden
Switzerland Turkey

United Kingdom United States
NEWLY INDUSTRIALIZING ASIAN DEVELOPING

Hong Kong Taiwan
South Korea

SOUTHEAST ASIAN DEVELOPING NATIONS

Philippines Indonesia
Thailand Singapore
Malaysia India

LATIN AMERICAN COUNTRIES

Brazil Mexiéo
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List B — Partner Regions in the World Trade Model System

WORLD — All countries including Socialists.
OECD  — All 24 members of the OECD.
NE -- Northern European Countries

FRANCE
GERMANY
UNITED KINGDOM
OTHER N. EUROPE

SEU  — Southern European Countries
ITALY
OTHER S. EUROPE

JAPAN — Japan

CANADA — Canada

U.S. - United States

AZ/NZ — Australia/New Zealand

AUSTRALIA

NEW ZEALAND
LDC  — Less Developed Countries
LATIN AMERICA

WLA - Western Latin America
ELA - Eastern Latin America
ARGENTINA
BRAZIL
OTHER E. LATIN AMERICA
CLA - Central America, Mexico, and
Caribbean Islands
MEXICO
OTHER C. LATIN AMERICA
MEDITERRANEAN/PERSIAN GULF
MED - All countries bordering on the Mediterranean
Sea including countries in North Africa, Egypt, Middle East
PG - All countries bordering on the Persian Gulf
SAUDI ARABIA
OTHER PERSIAN GULF
IS - India, Pakistan, Bangladesh, Afghanistan, Sri Lanka
INDIA
OTHER INDIAN SUBCONTINENT

FAR EAST

NICs - Newly Industrializing Countries in Asia
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KOREA
TAIWAN
HONG KONG

SEA -~ Countries in Southeast Asia (members of ASEAN)
SINGAPORE
MALAYSIA
INDONESIA
PHILIPPINES
THAILAND

CHINA -- Including North Korea and Mongolia

AFRICA

SAF - Southern Africa including Angola, Zambia, Zimbabwe, Malawi,
and South Africa

EAF - East Africa including Kenya, Ethiopia, Uganda

WAF -- West Africa including Ghana, Togo, Nigeria

EASTERN EUROPE - All countries in Eastern Europe including
the Former Soviet Union and former Yugoslavia
FORMER SOVIET UNION
OTHER E. EUROPE
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Commodity Descriptions and Codes

Commodity ~ Description

WSTI1 Live animals
WST2 Meat, fish and dairy products
WST3 Fruits and vegetables
WST4 Grain, animal feedstuffs
WSTS Sugar
WST6 Flour, food preparations, beverages & tobacco
WST7 Animal skins, textile fibers and waste
WSTS8 Oil seeds
WST9 Animal and vegetable oil and fats
WST10 Rubber
WST11 Lumber, plywood and processed wood
WST12 Pulp and waste paper
WSTI13 Phosphates
WST14 Cement, lime, stone, and crude materials
WSTI15 Manufactured fertilizers
WSTI16 Iron ore
WST17 Bauxite and non-ferrous ores
WST18 Other ores and scrap
WST19 Coal and coke
WST20 Crude petroleum
WST21 Other petroleum products
WST22 Natural gas
WST23 Liquid bulk chemicals
WST24 Other chemicals
WST25 Pharmaceuticals, toiletries
WST26 Explosives, plastics, and other chemical prod.
WST27 Leather, rubber, and leather products
WST28 Paper and paperboard
WST29 Other non-metallic mineral
and metal manufactures
WST30 Iron and steel
WST31 Non-ferrous metals
WST32 Heavy industrial machinery
WST33 Light industrial machinery
WST34 Heavy transportation & construction equipment
WST35 Automobiles
WST36 Motorcycles, automotive parts
WST37 Aircraft and ships
WST38 Electrical equipment and parts

SITC Rev.2 Categories
00

01,02,03

05

041 thru 045, 08

06

046 thru 048, 07, 09, 11, 12
2], 26, 29

22

4

23

24,63

25

271.3

27 (except 271.3), 661

56

281

287

282, 286, 288, 289
32,335.42

333

334, 335 (except 335.42)

341

511

512 thru 516, 52, 53

54,55

57, 58, 59

61, 62, 65 (except 658, 659)
64

66 (except 661, 665, 666), 69
(except 696, 697, 699.1, 699.2, 699.3)
67

68

711, 712, 714, 718, 721,
725, 728, 736, 737

713, 716, 724, 726, 727, 741,
742, 743, 745, 749

722, 723, 744, 782, 783, 786, 791
781

784, 785

79 (except 791)

75,76, 77
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Commodity
WST39

WST40
WST41
WST42
WST43

WST44
WST45
WST46
WST47
WST48
WST49
WST50
WSTS51
WST52
WSTS3

WST54
WSTSS5
WST56

WSTS57
WST58
WST59
WST60
WST61
WST62
WST63
WST64
WST65

WET66

WST67

WST68

WST69
WST70

Description

Consumer goods, misc. manufacturing

Commodities and transaction, nes.
Semiconductors and electrical parts
Computers

Internal combustion engines

and transmission shafts
Automotive parts

Consumer audio and video

Office equipment

Electric power machinery and equipment
Household appliances

Textile furnishings

Apparel and clothing accessories
Footwear

Scientific equipment

Misc. light industrial machinery

Motorcycles and cycles
Misc. telecom and electronic equipment
Misc. consumer goods

Engines and motors

Misc. heavy industrial machinery
Pulp

Waste paper

Textile yarn and fabrics

Leather and rubber products
Non-metallic mineral manufactures
Other metal manufactures

Meat, fish and dairy, requiring
refrigeration

Meat, fish and dairy, not
requiring refrigeration

Fruits and vegetables, requiring
refrigeration

Fruits and vegetables, not requiring
refrigeration

Refined petroleum products
Residual petroleum products

SITC Rev.2 Categories

658, 659, 665, 666, 696, 697,
699.1, 699.2,699.3, 8

9

776, 778

752

713, 749.3

784

761, 762, 763

751

771,772,773

715

658, 659

84

851

871, 872, 873, 874

716, 724, 726, 727, 741, 742, 743,
745, 749 (except 749.3)

785

759, 764, 774

663, 666, 696, 697, 699.1, 699.2, 699.3,
81. 82, 83, 88, 89

714

711, 712, 718, 721, 725, 728, 736, 737
251 (except 251.1)

251.1

651, 652, 653, 654, 655, 656, 657
61,62

66 (except 661, 663, 666)

69 (except 696, 697, 699.1, 699.2, 699.3)
01 (except 014), 022.3, 022.41, 023,
024, 025, 034, 036

014, 022.4 (except 022.41), 035, 037

054.4, 054.59, 054.61, 054.84, 054.88,
057 (except 057.52, 057.6, 057.71,
057.72, 057.75, 057.79, 057.96, 057.99),
058.5, 058.61, 058.62

054.1, 054.2, 054.51, 054.62, 054.81,
054.82, 056, 057.52, 057.6, 057.71,
037.72,057.75, 057.79, 057.96, 057.99,
058.2, 058.3, 058.63, 058.64, 058.9

334

335
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ANNEX B
WORLD FLEET FORECAST SERVICE METHDOLOGY

Introduction:

The demand side used for forecasting ships in the World Fleet Forecast Service (WFFS) is supplied
by the World Sea Trade Service (WSTS). WSTS produces trade forecasts by commodity and by
trade route and these forecasts are then combined with ship characteristics and ship movement data
to produce a fleet forecast by vessel type and by route. To produce the fleet forecast, the model
goes through the following steps:

1. The WSTS forecast is allocated to the 38 vessel types and sizes in the WFFS system by
trade route.

2. For each trade route, the model sums the trade moving on each vessel type to produce thé
total amount of trade moving on each trade route by vessel type.

3. The capacity (in DWT) needed to carry the cargo by trade route and by vessel type is then
computed.

4 The number of voyages needed to carry the computed capacity is then calculated.

5. The number of voyages is converted to shipyears to give an approximation of the number
of ships needed to carry the cargo per year.

6. Finally, the shipyears are adjusted to account for ballast voyages or voyages needed to
reposition ships.

Each one of these steps, as well as the inputs to the model, is discussed in more detail below.

Model Inputs:

The two areas of model inputs are the WSTS cargo forecasts and the ship characteristics and
movement files. WSTS forecasts trade by 40 commodity categories for approximately 700 trade
routes. WSTS embodies a global approach in that, for example, one must look at world trade to
see how the U.S. competes with other countries to forecast U.S. trade.

The ship characteristics are based on 1995 observed characteristics. They are collected by trade
route and cover the following concepts:

Ship Capacity: Total observed DWT capacity by shiptype travelling on each route
for the year 1995.

Maximum Load Factors: The percent of the DWT capacity which can be used for allocation of
cargo.
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Number of Voyages:

Time Spent in Port:

Average Design Speed:

Average Actual Speed:

Distance:

Canal Days:

Off-Hire Days:

Reallocation Factor;

The observed number of voyages by shiptype on a particular route
in 1995. In the case where a ship travels to more than one region
on a trip (i.e. leaves Rotterdam and travels to Halifax and Boston
before returning to Europe), the number of voyages depends on the
number of regions in which the ship stops. In the Rotterdam to
Halifax to Boston example, one voyage would be recorded for
North Europe to East Canada and one voyage would be recorded
for North Europe to North Atlantic U.S. So as not to forecast a
surplus of ships in such cases of multiple voyages being recorded
on one trip, a reallocation factor is calculated as described below.

Average number of days spent in port in each region by vessel type.
Design speed based on Lloyd's Registry data.
Average speed observed by vessels travelling on that route.

Number of miles from coast A to coast B for the route. This
number may differ by vessel type for a route depending on the
routing of the particular vessel type (i.e., some of the large vessels
may not be able to go through a canal and must take a longer
routing).

Number of days waiting to pass through a canal.

Average number of days per year which a ship is off-hire. WFFS
assumes 15 days per year.

This is a factor which compensates for a ship which may unload
and load cargo at more than one WFFS region on a trip. For
example, the around-the-world container ships load and unload
cargo at a number of different regions on their trips around the
world. If a ship moves from the Arabian Gulf to the U.S. Gulf
coast and unloads all of its cargo, the reallocation factor of 1.0. Ifit
unloads 50 percent of the cargo on the Gulf coast and 50 percent of
the cargo on the South Atlantic coast, the reallocation factor would
be 0.5 on the Arabian Gulf to U.S. Gulf route, as well as the
Arabian Gulfto U.S. South Atlantic coast.

The above factors constitute the inputs to the WFFS model.
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Model Structure
Step 1

The first step in producing the fleet forecast is to allocate the 40 WSTS commodities across the 38
WEFFS shiptypes. This is done for each route in the WFFS system and for each year being forecast.

The shiptype allocation is based on historical data when available. Lloyd's Maritime Information
Services provides the expertise on the shiptype allocations. A matrix is produced for each route for
each year which looks similar to the example below.

Example

Shiptype
Commodity AA AB AC AD AE AF BA DA ..
WSTS 1 3000 20 0 S0OO0 O O
WSTS 2 20 0 2000 0 0 0 O

The letters in the example represent the different shiptypes and the commodities are the 40 WSTS
commodity categories.

Step 2

Each of the allocation matrices is summed to produce a total amount of cargo being carried by
shiptype. The total cargo by shiptype in 1995 (the base year for the ship characteristics data) is
compared with the shiptype capacity on each route to be sure that more cargo has not been
allocated than capacity is available. If there is not enough capacity on a shiptype to carry the
allocated cargo, the cargo allocation in Step 1 is reviewed for that route and adjusted accordingly.

Step 3

Once the cargo has been allocated by shiptype by trade route by year, the total capacity needed to
carry that cargo can be calculated. The capacity required depends on a key assumption - capacity
utilization. Different scenarios can be run using different capacity utilisation assumptions. If a 90
percent capacity utilization assumption is assumed:

Required Capacity = (Cargo/.90)/Load Factor

The maximum load factor is the percent of DWT capacity (by Ehiptype) which can be used for
cargo. The required capacity computed above is the true DWT capacity needed to carry the
allocated cargo at a 90 percent capacity utilization rate.

Step 4
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The next step is to calculate the number of voyages needed to carry the allocated cargo. The
projected voyage capacity is divided into the forecast to compute voyages. This average capacity
per voyage is increased over the forecast period to accommodate the larger ships coming on line.
Therefore, for a single route, single year and single shiptype:

Forecasted Voyages = Forecasted Capacity * (1995 Voyages/1995 Capacity)*
Percent Increase

Step 5

Once the voyages are forecasted, the number of shipyears required to make those voyages can be
calculated. A shipyear can be defined in terms of the cargo a ship can carry in one year. The cargo
carriage will vary as a function of speed, time in port, off-hire days and days spent waiting to go
through a canal.

Conversely, one can look at the number of shipyears required to carry the specified cargo volumes.
Since the WFFS system is a route based model, it looks at the number of shipyears by shiptype on
each route as follows:

1. Calculate the number of days of one voyage for each route.
# days per voyage = .5* time on coast A + 5* Time on coast B + Canal days (if
applicable) + (Distance in miles/Average Actual Speed in
Miles per Day)

2. Calculate number of shipyears per voyage.

# shipyears per voyage =# days per voyage/(365 days per year - Off-hire days)
3. Calculate the number of shipyears on each route.

shipyears - shipyears per voyage *# of voyages

Thus the total shipyears on each route for each shiptype is calculated, which is to say the total
number of active ships needed to carry the cargo during the specific years on each route.

At this point, the shipyears, voyages and forecasted capacity are adjusted by multiplying the
reallocation factor to compensate for ships loading and unloading in more than one WFFS region
on a trip.

Step 6
When looking at ship movements, it is apparent that not all ships are fully loaded. A ship carrying

oil from the Arabian gulf to the U.S. may return to the Arabian gulf without any cargo or in ballast
to reposition itself for the next load of oil. Similarly, some ships sail on triangular routes or use
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random tramping patterns. WFFS does a final "ballast adjustment” to address the different shipping
patterns.

It is assumed that the patterns observed in the historical data are representative of what will occur
in the future. WFFS compares historical voyages with forecasted voyages by route pairs. Each
route pair consists of the inbound and outbound voyages from a specific WFFS region to a specific
WFFS region. Therefore, the Northeast Coast of the U.S. outbound to Northern Europe is paired
with the Northeast Coast of the U.S. inbound from Northern Europe. This pair match is made for
all routes in the WFFS system. The historical ratio of shiptypes on each route pair is maintained by
adding shipyears, voyages and capacity to the forecast years to maintain that ratio. For example, if
for large tankers the model showed:

Base year Arabian Guif to U.S. Gulf Coast as 300 voyages
U.S. Gulf Coast to Arabian Gulf as 240 voyages

Forecast year Arabian Gulf'to U.S. Gulf Coast as 600 voyages
U.S. Gulf Coast to Arabian Gulf as 0 voyages

The forecast U.S. Gulf Coast to Arabian Gulf large tankers would be adjusted to 480 to maintain
the historical ratio.

The ballast adjustment also checks for shifts in flows and limits the ballast growth in those cases.
For example, if for a large container ship the model showed:

Base year Northern Europe to NICs as 300 voyages
NICs to Northern Europe as 200 voyages

Forecast year Northern Europe to NICs as 400 voyages
NICs to Northern Europe as 600 voyages

If the model merely kept the voyages in the same ratio as 1992, Northern Europe to NICs would
be increased to 900 voyages. It is unlikely that this many voyages (and ships) need to be added to
the route. Therefore, the model increased now back haul route voyages to equal the new fore haul
route voyages.

Non-WEFFS Structure

While WFFES covers an immense amount of trade routes, it is not exhaustive. An estimation by
shiptype of shipyears, voyages, capacity and cargo carried is made annually based on actual
numbers. This yields the total number of ships by shiptype and the estimated cargo carried by
shiptype. The Non-WFFS portion is arrived at by subtracting out the WFFS numbers. The
shipyears numbers are carried forward, making adjustments to them based on Lloyd's Register.
The average cargo per ship is assumed to remain the same. The voyages and capacity for these
ships are calculated by taking the average voyage per ship and capacity per ship for the WFFS ships
in the base years.
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ANNEX C
DRI/MCGRAW HILL GLOBAL ECONOMIC PARAMETER (LONG-TERM)
MODEL (2020 - 2050)

The extension of a global trade model from the standard World Sea Trade Service
(WSTS) forecasts will be referred to as the Parameter Model in this annex. The trade
forecast model (from which WSTS is derived) ordinarily covers trade and macroeconomic
information from 1980 through 2010. This time horizon is typically long enough to
understand trends in trade and transportation demand but not sufficiently long to properly
address infrastructure issues. To address infrastructure issues, the time horizon is
extended more than 50 years, resulting in the need for the long term model. There are two
elements that are modeled separately in the DRI parameter approach:

o the changing economic environment including the structural adaptation of economies
from those that begin largely driven by goods production to those which are
dominated by growing service endeavors;

e a commodity or industry-group specific trade model that takes into account structural
parameters and long-term patterns of growth.

Like other DRI trade models, this model reflects the cross-country pattern following a
“Stage of Economic Development” model of economic and trade growth. As the rest of
the world matures, changing productive abilities and requirements will impact demand.
While developed using a large, multi-country sample of trade and economic data, a
simplified structural form of the equations is used to capture the “long term” growth:

National wealth, as measured by per capita personal consumption expenditures

e Market size, as measured by population and share of population that is located in
urban, rather than rural areas.

o Industrial structure, as measured by the relative share of manufacturing or services in
total output '

This model incorporates the full range of the WSTS detail —- the 40 WSTS commodities
and the 38 partner regions. The forecast output from this model will cover the period
2020 to 2050 in ten year increments.

Any extension of economic data fifty years ahead is prone to a number of problems --
especially related to the availability of technology. The difference in technology available
in 1935 and 1995 is telling. In 1935, in the midst of worldwide depression, unemployment
stood at close to 25% throughout the Western world. The production of automobiles in
1935 was roughly 300,000 cars per year equating to about 10 days’ worth of production
in 1995. The economy in 1935 was concentrated in manufacturing and agriculture with
services playing a less important role. The technology was vacuum tubes, computers had
not been invented, and communications were slow -- no satellite dishes, no aircraft that
could cover the distance across the Atlantic much less the Pacific without refueling several
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times. Travel involved slow moving seaplanes and ocean liners. In short, the world was a
quite different place than it is today. It was insular where we are international today. The
dominant unit of political and economic power was the nation state and the predominant
business unit was organized around supporting the nation’s objectives, not those of the
global economy. Thus, it is not a simple matter to extrapolate the future from even the
past trends.

While the WSTS system draws on DRI’s macroeconomic forecasts, the parameter model
extends the macroeconomic outlook far into the future using a more structural model. As
indicated above, very long term economic theory suggests that growth depends on the
pace of technological change that impacts labor productivity and the overall growth in the
labor force as measured through population growth. This world view ignores short term
fluctuations that are caused by budgetary adjustments or external shocks (oil shocks,
earthquakes, mistakes of political and economic judgment, wars, famines, droughts, etc. )
Growth in technology and embodied learning depend upon the emerging economic
structure that is the mix between hard and soft type products (goods and services).

Economic Structure

Economic structure involves individual choices. The American economy, as a case in
point, moved from a largely agrarian society in the 18th and early 19th century to an
industrial society in the mid-19th to early 20th century. It finally evolved to today’s
service economy. Even within this service economy, there are changes that are pushing
services from the distribution of goods and towards the social welfare of individuals.
Where the service economy may have started with the concentration in wholesale and
retail trades, it has shifted towards the provision of business and individual services and of
late to services that can be considered to be community or health related, i.e., education,
medical, and community related (including police, prisons, and the expanding need for
courts of law). Each of these “sectors” is associated with a general coefficient of
efficiency.

The shifts that occurred in an economy as it moved through this structural change occur
because efficiency gains are always being appropriated by the less efficient sectors. This is
the iron rule of social and economic change that predates modern economic thinking.
Even in the very earliest and most primitive of societies these gains have been taken
through commerce. The shift from hunters and gatherers to agricultural communities is
the only exception to this general rule. This change was dictated by the inefficiency of the
latter and the greater efficiency from the point of both production of food and stability of
community provided by the later. After this transition, successive waves of economic
structures tended to take value-added from improving efficiencies in the preceding
economies. So, less efficient slash and burn gave way to crop rotation and composting,
farmers’ surplus production could be sold to the emerging class of craftsmen through the
auspices of traveling merchants. Efficiency of shopkeepers and crafts were taken by
bankers and governments (royalty in the early period and parliamentary governments in
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the latter). Each provided something that the other lacked. Bankers created mediums of
exchange and stores of value, while governments provided rules and protection from
threats. This transition from one type of economic leader to another has continued to this
day. Efficiency in agricultural production that forced 90% of the population from earning
a livelihood from the land to producing manufactured goods and services in the cities was
first taken by manufacturing. Manufacturing efficiency has been appropriated by services.
And now, the efficiency of agricultural, manufacturing, and services are being
appropriated by social welfare and health expenditures.

To effectively develop a model that extends the economic timeline, models need to be
developed that measure how the type of economic structures described in the paragraph
above change over time. The resulting macroeconomic model is solved simultaneously
yielding economic concepts that can be applied to the individual products traded
internationally. Because there is a need to make this system fully endogenous, (i.e., not
dependent on any assumptions other than those embodied within the relationships among
the variables estimated econometrically but reflective of the broader sweep of historical
change in economic growth that occurs), these parameters are based on the cross-country
model that reflects the stages of economic growth. No single country’s factors are
reflected in the model’s coefficients, but rather the coefficients reflect the “common”
framework through which all countries will pass on their way from poor to rich. Even the
rate of population growth can be made endogenous. There is a strong negative
relationship between the rate of economic growth and the level of income per capita and
the rate of population expansion.

The Long-Term Parameter Model

The long-term forecast depends critically on population growth. Once population growth
rates are determined through simultaneous models of output growth, they are used in a
parameter version of the trade (WSTS) model which depends upon calculated point
elasticities. Growth parameters for each product, both imports and exports, are applied to
the trade figures from 2010, the last year of the WSTS forecast and the last year available
for the macroeconomic forecasts. Export shares depend on both the reporter countries’
growth path and on the growth projected for competitors. Exports, however, are derived
from export shares by partner market among the 33 reporters and on the rate of import
demand in the buying market.

Mijkt = (1 + (Git x Ejk))**10 x Mijk (t-1), where

I = reporter

j = partner region

k = product

t= time at ten year intervals, starting in 2010
M = imports

G = Vector of Compound Growth Rates
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for Macroeconomic Variables (10 year intervals)
E = Vector of elasticities for macroeconomic variables.

The above equation is based on growth elasticities that are raised to the 10th power,
which expands the last year’s imports to a point that is ten years later. Elasticities are
derived from econometric models for individual products and regions. As in the primary
trade models, the pooled cross sectional time series structure is applied across all
reporters. Unlike the trade models, the data set used is not only the historical period but
also the forecast interval. The coefficients reflect the long-term view of the general trade
model. The parameters estimated are then used to develop growth estimates.

To insure stability, it is assumed that the import demand of a reporter country from a
partner region is the critical determinant of export growth. Export market share,
however, varies as countries specialize. Relative export growth rates determine export
market shares. Actual levels of exports depend upon a combination of import demand
growth for the importing region and the projected export share. As a final step in the
process, the rate of growth across all the reporter-partner combinations coming from the
import direction and from the export direction are averaged. The net result is a consistent,
global forecast for trade for each commodity group.

Worldwide Output in the Very Long Term

The model projects worldwide output to grow at a generally sustained rate of over 3
percent for the next six decades. It is important to note that this comes in the midst of
steady decline in the real rate of growth of individual economies over time. What we are
observing in this upward growth trend in real output is a shift in the weight attributed to
the faster growing, but population rich nations of the “third world” toward “first world”
status. So far, this long theorized “narrowing” of the gap between rich and poor has not
taken place. However, within the confines of this structural modeling system, it is possible
for this to take place. Thus Asia’s share of the worldwide output increases dramatically.
The general trends embodied in this model are likely to be sustained with the share of Asia
and Latin America growing in importance as the more advanced market economies slow
their economies’ growth toward rates consistent with their population growth.

Driving this growth is a steady shift in the share of output across different industrial and
service industries. Looking at the world economy, we can see this in the steady movement
from manufacturing into services. In 1990 about 33% of total worldwide output was
produced by manufacturing sectors, by 2050 this share is expected to be only about 22%.
Simultaneously, the share accounted for by finance, insurance, business services will
increase from about 16% to 31% and for community and personal services from 12% to
20%. Transport and communications -- serving different industries -- increases from 6%
to 8%, while wholesale and retail trade declines slightly from 15% to 8%

Commodity Trade Patterns
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The long term framework model is used to drive more detailed commodity models,
developed from the World Sea Trade Model (see Annex A) baseline simulations. These
models are generally consistent in form to the models developed for the on going forecasts
but are estimated across the entire time period and thus are based on both historical and
future patterns of trade as defined by the World Trade mode! scenario. The rate of
growth for imports and exports is thus defined by the elasticities for the factors included in
these models. Only price terms are excluded and it is assumed that relative factor prices
do not change in the long term. This is a reasonable assumption given uncertainty about
future prices charged and future exchange rates.

United States Imports from the World — Growth Rates

Product Group 1990 2000 2010 2020 2030 2040 2050

Agriculture 28 42 3 62 29 31 33
Raw Materials 3 5 3 32 08 13 15
Energy 19 45 22 34 36 36 34
Chemicals 100 75 38 39 22 32 33
Intermed. Mfg. 44 66 32 52 3.2 3 3
Non-electric Eq. 81 61 32 32 31 35 335
Electrical 121 65 21 35 15 14 06
Electronics 168 10 4 36 17 21 24
Autos & Parts 76 58 32 05 08 22 31
Other Transport 87 71 55 67 35 38 37
Consumer 97 74 31 359 37 46 42
Total 71 67 34 42 28 34 34

United States Imports from the World — Market Distribution

Product Group 1990 2000 2010 2020 2030 2040 2050

Agriculture 58 46 45 54 55 53 53
Raw Materials 39 34 33 3 24 2 16
Energy 133 108 97 89 97 99 98
Chemicals 36 39 41 4 37 37 37
Intermed. Mfg. 101 10.1 99 108 113 109 105
Non-electric Eq. 61 58 57 52 54 54 55
Electrical 26 26 23 21 19 16 12
Electronics 124 168 178 168 152 134 121
Autos & Parts 143 13.1 13 9 74 67 65
Other Transport 45 47 57 173 78 82 85
Consumer 20.1 215 21 247 27 304 33
Total 100 100 100 100 100 100 100
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United States Exports to the World — Growth Rates

Product Group 1990 2000 2010 2020 2030 2040 20S0

Agriculture 09 43 46 39 18 2 24
Raw Materials 06 18 44 33 02 19 27
Energy 34 05 0 82 48 51 46
Chemicals 27 56 46 49 37 39 139
Intermed. Mfg. 0 54 45 46 39 37 36
Non-electric Eq. 08 49 53 53 43 43 4
Electrical 76 62 57 39 42 37 34
Electronics 82 78 59 46 3 32 36
Autos & Parts 24 87 69 13 31 39 36
Other Transport 03 37 58 56 38 45 38
Consumer 32 83 64 67 45 44 42
Total 27 57 54 47 35 38 37

United States Exports to the World — Market Distribution
Product Group 1990 2000 2010 2020 2030 2040 2050

Agriculture 11.2 97 9 84 171 6 53
Raw Materials 73 5 45 4 29 24 21
Energy 32 19 12 16 18 21 22
Chemicals 82 81 75 77 18 179 8
Intermed. Mfg. 75 73 67 66 68 68 6.7
Non-electric Eq. 93 86 85 9 98 102 105
Electrical 25 26 27 25 27 27 126
Electronics 168 204 212 21.1 20 189 186
Autos & Parts 85 113 13 93 9 9l 9
Other Transport 12 99 103 11.2 116 125 126
Consumer 96 123 135 163 18 191 20
Total 100 100 100 100 100 100 100
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AnnexD
BALTIMORE MARITIME EXCHANGE PCEXPRESS DATABASE

The Baltimore Maritime Exchange (BME) data has been structured into a pcExpress database. This
database includes a record and field structure capturing the movement records and includes a number of
variables showing record counts, distributions and so on.

Records

There are a total of 18,145 records in the database covering the three-year period from 1991 to 1993. A
summary of these records is as follows:

| Move Tvpe Records Vessels Vessel/Davs Dup |
Inbound 6,869 2,145 6,795 74
Anchorage 4,425 1,053 4,269 156
Outbound 6.851 2,167 6,760 91
Subtotal 17.824 321
Total 18,145 2.843 16,253

A few notes concerning these summary statistics:

1. The movement records are all unique records read from BME files. Vessel counts include unique
spellings and the actual number of vessels is therefore smaller than the 2,843 count.

2. The vessel/day numbers noted above are unique instances of a vessel on a day and these represent the
large majority of movement records. There do appear to be a few duplicate records for at least
inbound moves. In addition, the anchorage records include some apparent duplicates. Other records
noted as duplicates are legitimate. For example, a vessel at anchorage on a specific day but moving to
a new anchorage results in two records for that vessel/day combination.

3. Of the 6,795 inbound vessel/day combinations, there are 746 which are also in the 6,760 outbound
count. Thus, 11% of inbound vessels leave on the same day.

Vessel Match with LMIS Data

Of the 2,843 vessels, 1,935 are currently identified as having Lloyd’s Registry Numbers. This matching is
derived primarily from the BME “Cards” file. Some portion of the 908 difference will be identified by
further matching of misspelled names. These unidentified vessels account for 9% of inbound moves in
1991, 6% in 1992 and 8% in 1993.

The 1,935 subset includes 1,678 different Lloyd’s vessels — 257 duplicate vessels. Of the 1,678 Lloyd’s
vessels, there are 427 for which data is not available from current Lloyd’s files. These matched vessels for
which LMIS data is not available represent 21% of inbound moves in 1991, 7% in 1992 and 10% in 1993.
Vessels matched with Lloyd’s registry numbers, and which have vessel characteristics identified, represent
70% of inbound movements in 1991, 77% in 1992 and 82% in 1993.

Database Structure

The database includes a single dimension representing all 18,145 records. There are separate variables
for each field. This structure naturally allows for the analysis of vessel itineraries by sorting on vessel
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name and date. This structure also allows for the analysis of point-to-point summaries by selecting on
certain fields and using counts of the results. Individual fields (variables) are as follows:

Record type - inbound, anchorage, outbound

Vessel name

Date

Route (inbound and outbound) This is either Cape Henry or the Chesapeake-Delaware Canal.

Draft feet and draft inches are combined in a decimal draft variable. This is filled in for most inbound

and outbound records but only rarely in the anchorage records. Anchorage drafts could probably be

derived from copying the appropriate inbound data.

6. Inbound anchorage indicates. There are three fields showing if the inbound move is going to anchor.
(DOA - Dock on Arrival) is Y if this is the case. The great majority of inbound records (5,884 of
6,869 or 86%) are DOA. The other two fields are TPO (Take Pilot Off) or ANCHOR, which indicate
that the ship is anchoring.

7. Berth. This indicates the ultimate berth for a DOA inbound movement, where the ship will be
berthed when cleared for an anchorage record, and where the ship came from for an outbound record.
This may be different from the inbound record. Keep in mind that many vessels move around within
the port, may come into one berth, unload or load, and then move to another berth, unload and load
and then leave. There is no data in the BME data base on such movements other than the inbound or
outbound berth.

8. There is a variety of other data in the BME files that is not included in the pcExpress database. This

includes tug information, flag of ship, agents, various time fields, comments, etc. This information

can be read in with little additional effort.

bl il o

Description of Data Edits for Baltimore Maritime Exchange

DRI/McGraw-Hill analysts thoroughly studied the data from BME. DRI recognized that, for purposes of
cargo analysis, the BME data could be refined to more accurately reflect the movement of goods to and
from the Port of Baltimore.

From the perspective of analyzing cargo, DRI is primarily interested in the movements of goods between
distinct ports. The BME data, however, accounts for vessel movements within the Port of Baltimore.
Between trips into and out of the port, vessels often travel within the port. Although this intra-port travel
constitutes vessel movements within the Port of Baltimore, it does not account for the movements of goods
between two different ports. Furthermore, the BME data may count vessels that rest at the port overnight
twice. This inclusion of intra-port movements and the double counting of overnight vessels would distort
the actual goods transportation between ports.

In most cases, duplicate entries were recorded by BME in between a vessel’s anchorage and berth, and
then during its movement out to sea. To avoid the double-counting of voyages, the DRI project team
completed a comprehensive search for duplicate records within the BME data. Records that appeared
twice in the BME data were only desired once in DRI's study. DRI located duplicate records by
identifying those vessel calls when a vessel name appeared twice on the same date. These records were
defined by DRI as repetitious and were subsequently deleted from the database.

DRI edited the Baltimore Maritime Exchange data for its analysis of trade at the Port of Baltimore.
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ANNEX E
FORECASTS OF VESSEL CALLS BY VESSEL TYPE AND SAILING DRAFT

This annex documents all vessel calls, inbound and outbound, by shiptype and by sailing
draft. The following tables are arranged by shiptype and show actual calls in 1993 and
those forecasted for the years 2000, 2010, 2020, 2030, 2040 and 2050.
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DRIU/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

AA

Number of Movements by Sailing Draft in Feet for Vessel Type

Definition of Shiptype: General Cargo > 10K DWT

OUTBOUND

40 62 83 104 124

37

28

33

2
7

2

7
2
0

1
1
§
2
1

2

1

10

21

83

8

32

30
12
10
12

22

41

35

&

1

7
1

13
11

33

22

41

148

335

124

13

99

75

33
13
15
26
20

58

39

29
33

19

21

17
20

66
115

55
97

7

7
6
3

@

37

91

76
190

169

1
7

3

29

27

1

9

9
2

59

28

41

35

13 1

32

12
30

929
41

66

22

3

21

13

12

16

14

1

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

18
71

15
59
30
45

12
47

-]

v

21

16

35
53
35
71
106

18
27

11

1
16
11
21

36

17
11
23

12

24

18
36

59

47

16
24
20

34 53 71 89

29

32

89
142
159
181

74
119

45 S9
134
162

26
42

)

32
35
26
20

107
131

80

51

§7 95

45
26

59 74
89
45

45

29

106

1

53

53

16 17 27 36

12

18
18

15

15

12
12

ined sailing draft. Consistent

Note: numbers in zero sailing draft were reported in historical BME data at an undet

growth rates were maintained over the forecast period.
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DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: AA

OUTBOUND

370 408 643 861 1075 1270

268

INBOUND

1993 2000 2010 2020 2030 2040 2050 ] 1993 2000 2010 2020 2030 2040 2050

861 107 1270

370 408 643

268
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

AB

e.

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: General Cargo < 10K DWT

OUTBOUND

12
14
10

14
17
12

4
6
2

1
1
1

2
4
0

1
1
1

11

10
12

13

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

13
15

11 12 14 15
14 17 17

13

1
12

10

10

10

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: AB

OUTBOUND

75

85

71

62

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

75

85

71

66

62

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent
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growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

Al

€.

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Cellular <1000 TEU

OUTBOUND

1

33
11

0 27

2

15

10

33

27

20

15

10

1
33

20 27

15

10

11
808

603

416

129

48

11

11

33
33
1

27

20

5
5

1
1

10
10

27

20

11

INBOUND

1993 2000 2010 2020 2030 2040 2030} 1993 2000 2010 2020 2030 2040 2050

17 21

13

),

12 19 26 42
13

10

21

17

17 21

13

21}
786

17

585

13
402

246

123

17 21

13
26

42

12 19

10

19 26 34 42
13
13

12

10

21

17
17

21

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

Al

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

806 1060

106 202 367 S69

41

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

806 1060

106 202 367 569

41

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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DRIVMcGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: A2

Definition of Shiptype: Cellular 1000-2499 TEU

INBOUND

OUTBOUND

1993 2000 2010 2020 2030 2040 2050

1993 2000 2010 2020 2030 2040 2050.
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S 0 0

e N R =3
RN

ANOOOCOOO0OO0OOO0OO0OO0OO0OODOCODOCOOOO

oe

109
120
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WO OO OO0 OOCO O OOO0OOODOCOO0OOOO
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S O

-t
OO OO OO0 O0OO0OO0OOLOOOCCOOCOOQOCOO

(7]
w

42
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95
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53

42

21

11

COOOO0OO0CO0OO0OOO0OO0O0Q0COCOOCOOOOOOO

BReag

161
215
283
242
161
474
121

81

67

27

13

(=
g\IOOOOOOOOOOOOOOOOOOOOO

67| -

320
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354
303
202
657
152
101

s
ot

O NNINOOOOQOCOCOOOOOOOOOo

O NN

(2]
A QCULUWWUWOOOOOCODOOOODODOOOCOOW

CHRYRIALACRERES

O W W

WO&&&OOOOOOOOOOOOOOO§

RE2JRBLEES

126
35
46
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23

O & &
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=~ b
U\O“NQHOQO\O\OOOOOOOOOOOOOOO

ek
OQ\IQQQOOOOOOOQOOOOOg

ki
&\O\Ou\bui—i
NS N &

134
148
29
177
354
64
85
71
106
42

7
7
0

172 215
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
9 11
9 1
9 11
0 0

18 23
45 57
117 147
45 57

126 158

117 147

190 237

172 215

190 237

126 158

226 283

516 709

81 102
108 136
90 113
135 170
54 68
9 11
9 1
0 0

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: A2

OUTBOUND

1993 2000 2010 2020 2030 2040 2050

779 1001 1511 1964 2574 3286

519

INBOUND

1993 2000 2010 2020 2030 2040 2050

1001 1511 1964 2574 3286

779

519
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: A3

OUTBOUND

935 1329 1819

638

344

194

92

INBOUND

1993 20600 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

93§ 1329 1819

194 344 638

92

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent
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growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baitimore Anchorages and Channels Study

: A4

€.

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Cellsular 4000-5999 TEU

OUTBOUND

22

14

22

14

22
22
22

14
14
14

22
22
87
131

283

14

18
38

12
26
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23

16
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12

22

14

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050
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12
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24 39

16
K3 |
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

A4

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

933 1759 3173

40 182 467

0

22

14

9

0

671 1249 2261 3956

111 287

43

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

933 1759 3173

182 467

40

1249 2261 3956

111 287 671

43

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent
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growth rates were maintained over the forecast period.
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Number of Movements by Sailing Draft in Feet for Vessel Typ
Definition of Shiptype: Roll On/Roll Off > 10K
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Note: numbers in zero sdiling draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

AE

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

1522 2081 2840

782 1155

557

335

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

782 1155 1522 2081 2840

§57

335

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent
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growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

: AF

e.

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Roll On/Roll Off < 10K

OUTBOUND

10

10

10
25

10

0

2
2
1

1
2

10
14

10
14

33

2

10

15

14

2

INBOUND

1993 2000 2010 2020 2030 2040 2050 [ 1993 2000 2010 2020 2030 2040 2050

12 18 28 29|
35

15

12
15

30

10

22

21

18

14

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 15



DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

AF

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

10S 108

920

69

45

30

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

90 105 108

69

45

30

Annex E, page 16

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

: BA

e

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Reefer

OUTBOUND

18

15

12

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

18

15

12

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent
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growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: BA

OUTBOUND

18

15

12

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

18

15

12
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

: DA

Draft in Feet for Vessel Type

ing

ail

Number of Movements by S

Definition of Shiptype: Bulk < 20K DWT

OUTBOUND

10

0
0

1
1

15
22

13
28

2
9

47

3

5
0
0
0

4

36

22

13

1
4

35

20 32

12

1

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

10
10
10

1
1

12
12
12
31

14
14
14
35

12
12
12
29

11

27

18
11
14

11

15
20

16
22

18

21

17
23

10
10
30

1

12
12
37
18
68

14
14

12
12
35

11
32

21

13

16 15
60 55
18 16 15

21
78
21

17
63
17

11

-
-

6”6
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

DA

.
.

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

290 254 233

167 271 333

99

INBOUND

1993 2000 2010 2020 2030 2040 2050 1993 2000 2010 2020 2030 2040 2050

167 271 333 290 254 233

99

Annex E, page 20

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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DB

Number of Movements by Sailing Draft in Feet for Vessel Type
Definition of Shiptype: Bulk 20-40K DWT

OUTBOUND

S0 57

41

22

18

10

37

33

7
2
2

2

2
0
]
6
6

2
1
1

3
1

14 16

12

17
30

15

27

1
2

13

12
23
10
15
10

60

S3

19

27

20
2

11
17
11

40
27

36

9

13

20

6
2

1
1

20

18

15

10
13

12

10

119 128 134 143

75

22

30

2 27

2

18

13

12

13
67

12

59

10
49

40

26

21

10

INBOUND

1993 2000 2010 2020 2030 2040 2050 1993 2000 2010 2020 2030 2040 2050

IS
Py
i \\

15
10
35
40
35
95
40

13

11

31

26
29
26
69

21

15
17
15
40
17
15
11

13
15
13
37
15
13
10

11

35
31

13
11
30

21

57

35
31

29
26

13
1

35

21

18 22

15

10
20

148

18
138

15

131

12
122

77
19
13

45
30
10
10
30

17 27 33 40
22

12

14

27

18

13 18 22 27

12

Note: numbers in zero sailing draft were reported in historical BUE data at an undetermined sailing draft. Consistent

growth rates were maint

Annex E, page 21

ed over the forecast period.
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DB

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

49 581 650

421

217

162

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

217 288 421 496 581 650

162

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

Annex E, page 22

growth rates were maintained over the forecast period.
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DC

e.

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Bulk 40-80K DWT

OUTBOUND

16

13

10

11

17 21

13

1 15

12

10

19
16

15
13

2
0

1
1

10 13
11

10

4

11

10

27 51 72 103 138

11

14

11

10

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

13

10

19

15

12

13

10

10

13
131

10
97

68

46

Annex E, page 23

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Number of Movements by Sailing Draft in Feet for Vessel Type: DC

OUTBOUND

12

114 122 180 189 252 326

94

INBOUND

1993 2000 2010 2020 2030 2040 2050 { 1993 2000 2010 2020 2030 2040 2050

10 13 16
21 35
13

11

24

18

19

17

10

114 122 180 189 252 326

94

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

Annex E, page 24

growth rates were maintained over the forecast period.
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Baltimore Anchorages and Channels Study

DD

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Bulk 80-100K DWT

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 ) 1993 2000 2010 2020 2030 2040 2050

Annex E, page 25

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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DD

.
.

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

114

72

32

17

21 31 51 59 92 141

13

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

20 36 46 76 120

10

21 31 51 59 92 141

13

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

Annex E, page 26

growth rates were maintained over the forecast period.
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Baltimore Anchorages and Channels Study

: DE

e

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Bulk 100-175K DWT

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 [ 1993 2000 2010 2020 2030 2040 2050

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 27



Number of Movements by Sailing Draft in Feet for Vessel Type: DE

DRI/McGraw-Hill 1995 Q1 Forecast for
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Annex E, page 28

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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: DF

e

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Bulk > 175K DWT

OUTBOUND

1993 2000 2010 2020 2030 2040 20S0

49

33

21

11

INBOUND

1993 2000 2010 2020 2030 2040 2050

49

33

21

11

.3

Annex E, page 29

ined sailing draft. Co.

Note: numbers in zero sailing draft were reported in historical BME data at an undet.

growth rates were maintained over the forecast period.
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DF

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

———

49

33

21

11

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

49

33

21

11

Annex E, page 30

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Baltimore Anchorages and Channels Study

: EA

e

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Combination < 20K DWT

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

.
5

Annex E, page 31

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Number of Movements by Sailing Draft in Feet for Vessel Type: EA

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

Annex E, page 32

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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: EB

e

Number of Movements by Sailing Draft in Feet for Vessel Typ

Combination 20-40K DWT

Definition of Shiptype.

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 20S0| 1993 2000 2010 2020 2030 2040 2050

Annex E, page 33

historical BME data at an undetermined sailing draft. Consistent

in

iling draft were reported

n Zero sa

numbers

growth rates were maintained over the forecast period.

Note
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Number of Movements by Sailing Draft in Feet for Vessel Type: EB

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

v

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 34
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Baltimore Anchorages and Channels Study

EC

Number of Movements by Sailing Draft in Feet for Vessel Type

Definition of Shiptype: Combination 40-80K DWT

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2030

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 35
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Number of Movements by Sailing Draft in Feet for Vessel Type: EC

OUTBOUND

22

19

20

19

13

14

11

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

22

19

20

19

13

14

11

Annex E, page 36

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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: ED

e.

Number of Movements by Sailing Draft in Feet for Vessel Typ

Combination 80-100K DWT

Definition of Shiptype

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 20S0 | 1993 2000 2010 2020 2030 2040 2050

e

Annex E, page 37

ed sailing draft. Consistent

ermin

Note: numbers in zero sailing draft were reported in historical BME data at an undet

growth rates were maintained over the forecast period.
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Number of Movements by Sailing Draft in Feet for Vessel Type: ED

OUTBOUND

12

25

20 22

18

11

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

12

25

22

20

18

11

Annex E, page 38

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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DRIVMcGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

EE

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

16

17

10

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

15

17

10

Annex E, page 40

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type

EF

.
.

Definition of Shiptype: Combination > 175K DWT

OUTBOUND

INBOUND

' 1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 41
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EF

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

Annex E, page 42

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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s FA

e.

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Tanker < 10K DWT

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

J

13

12

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 43
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Baltimore Anchorages and Channels Study

FA

Number of Movements by Sailing Draft in Feet for Vessel Type.

OUTBOUND

15

12

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

15

12

Annex E, page 44

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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FB

Number of Movements by Sailing Draft in Feet for Vessel Type

Definition of Shiptype: Tanker 10-40K DWT

OUTBOUND

70

9 49

2!

14

INBOUND

S 1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

70

49

29

14

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 45
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Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: FB

OUTBOUND

70

49

29

14

INBOUND

- 1993 2000 2010 2020 2030 2040 2050 [ 1993 2000 2010 2020 2030 2040 2050

70

49

29

14

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 46
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Baltimore Anchorages and Channpels Study

: FC

e.

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Tanker 40-80K DWT

OUTBOUND

12
31

10

18

11

650

20

1

19
12

15

10

11

12

10

10

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

16

13

16
26

13
18
13

12

16

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Co.

growth rates were maintained over the forecast period.

4

-

Annex E, page 47
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Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: FC

OUTBOUND

22 23 49 81 115 146

17

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

81 115 146

49

22

17

Annex E, page 48

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Baltimore Anchorages and Channels Study

: FD

e

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Tanker 80-100K DWT

OUTBOUND

110

103

56

26

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

110

103

56

26

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 49



DRUMcGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

ng Draft in Feet for Vessel Type: FD

L

Sai

Number of Movements by

OUTBOUND

74 102 121 130

43

13

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

102 121 130

74

43

Note: numbers in zero sailing draft were reported in historical BUE data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 50



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

: FE

e

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Tanker 100-17SK DWT

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

Annex E, page 51

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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FE

Draft in Feet for Vessel Type:

ing

[}

ai

Number of Movements by S

OUTBOUND

52 9% 176 309

26

0

52 9% 176 309

26

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

52 9% 176 309

26

52 9% 176 309

26

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 52
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: FF

e

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Tanker 175-250K DWT

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 53
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Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: FF

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 54
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Baltimore Anchorages and Channels Study

: FG

e

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Tanker > 250K DWT

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

) 4
i

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 55
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Number of Movements by Sailing Draft in Feet for Vessel Type: FG

OUTBOUND

1993 2000 2010 2020 2030 2040 2050

INBOUND

1993 2000 2010 2020 2030 2040 2050

Annex E, page 56

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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: GA

e

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Gas Tanker

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

m‘. \\

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 57
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Number of Movements by Sailing Draft in Feet for Vessel Type: GA

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

Annex E, page 58

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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13
27
66

HB
0
9

1
1

e.

5
3

1
6

OUTBOUND
10
25

18

11

64
276
312
312
193

46
199
226
226
139

5
4

S

4
6

1
1
164

25
09
123
2
7
2
1

1

13 17
54 74

61

33

15
45

1
33

Definition of Shiptype: Vehicle Carrier

INBOUND
18

12

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2030

Number of Movements by Sailing Draft in Feet for Vessel Typ

DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

76
136
182
424

348

S5
98
131

223 306
183 251

40
72

ad

20
37

15
27

18

20
13
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Annex E, page 59

1
9
14
10

0
3

j

3
6
9
1

1

84
S2
20

61
38
14

37
37
23

166
30
15
15

120
22
11
11

87
16

72
167
137

66

12

49
114
94

35
83
68
32

22
S1
42
20

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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HB

-
.

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

763 1048 1452

283 392 573

174

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

1452

763 1048

283 392 573

174

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

Annex E, page 60

growth rates were maintained over the forecast period.
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: PA

e.

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Product Tanker < 16K DWT

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

10

10

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 61
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Baltimore Anchorages and Channels Study

PA

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

42

41

40

35

26

38

42

INBOUND

1993 2000 2010 2020 2030 2040 2050 ] 1993 2000 2010 2020 2030 2040 2050

38 26 35 40 41 42

42

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

Annex E, page 62

growth rates were maintained over the forecast period.
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Baltimore Anchorages and Channels Study

: PB

(4

Number of Movements by Sailing Draft in Feet for Vessel Typ

Definition of Shiptype: Product Tanker 10-40K DWT

OUTBOUND

12

0 11

1

10

1

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

51

31

Annex E, page 63

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/ McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: PB

OUTBOUND

74

61

43

20

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

74

61

S0

43

Annex E, page 64

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

: PC

Type

Number of Movements by Sailing Draft in Feet for Vessel

Definition of Shiptype: Product Tanker 40-80K DWT

OUTBOUND

27

6 22

1

10

20

16

12

13

11

13

11

22

17

12

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

"
'

11

11

1

1

1
11

18 22

13

21 29 38
22

14

18

13

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

PC

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

119 150

86

29

17

INBOUND

1993 2000 2010 2020 2030 2040 2050 1993 2000 2010 2020 2030 2040 2050

86 119 150

29

17

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

Annex E, page 66

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

PD

Number of Movements by Sailing Draft in Feet for Vessel Type

Definition of Shiptype: Product Tanker 80-100K DWT

OUTBOUND

56

38

12

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

56

38

23

12

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: PD

OUTBOUND

21 37 57 79

11

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

79

57

37

21

11

Annex E, page 68

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRU/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

PD

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

79

57

37

21

11

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

79

57

37

21

1

Annex E, page 68

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

PE

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

Definition of Shiptype: Product Tanker > 100K DWT

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

Annex E, page 69

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

PE

Number of Movements by Sailing Draft in Feet for Vessel Type.

OUTBOUND

1

89

23 48

10

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

89

438

89

23

10

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

XX

Number of Movements by Sailing Draft in Feet for Vessel Type

Definition of Shiptype: OTHER

OUTBOUND

40

31

19

13

11

40

31

19

13

11

0

0

0
80
4

4
4

31

24
24

19
19

13
13
39
26
13
39
13

11

31

11
32

12

92

72

62
31

e

38
19
S6

21

16

0
0

S

1

2
4

92 1

72

32

0

31

19

11

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

43

33

26
26
26

20
20
20

14
14
14

11

43
43

33

11

33

11

34 42 61 77 100 129
51

25

66

26 33 43
51

20
40

86

66

86| 24

ined sailing draft. Consistent

Note: numbers in zero sailing draft were reported in historical BME data at an un

growth rates were maintained over the forecast period.
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DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

XX

Number of Movements by Sailing Draft in Feet for Vessel Type

OUTBOUND

2000 2010 2020 2030 2040 2050

561

149 181 263 334 432

110

INBOUND

1993 2000 2010 2020 2030 2040 2050 { 1993

561

149 181 263 334 432

110

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: TOTAL

INBOUND OUTBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

13 20 26 41 51 63 777 150 208 250 366 465 591 732
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 S 6 9 13 17 21 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 2 2 3 4 6 7 8
2 2 1 2 2 2 2 0 0 0 0 0 0 0
0 0 0 0 0 0 0 11 13 12 16 17 16 15
6 6 6 8 11 12 13 8 7 5 7 9 9 8
5 6 7 11 16 24 34 17 20 18 27 35 42 47

21 25 24 37 43 58 66 17 20 17 25 31 36 38

19 22 20 29 37 43 47 17 21 22 31 37 42 47
7 9 10 13 13 13 1 27 37 43 63 80 929 120

25 3 37 52 59 68 75 19 26 31 4 S1 62 73

32 4 47 68 82 95 107 55 75 90 128 152 179 208

4 60 76 104 123 151 180 69 929 124 175 207 248 294

68 95 117 164 191 227 268} 104 149 192 263 294 341 398

76 107 127 185 230 286 347 8 121 150 212 252 306 369

164 274 400 647 900 1207 1546 131 227 339 569 817 1117 1448
195 280 343 S09 654 851 1090( 163 244 314 455 5§72 737 947
163 234 286 421 543 707 908) 184 277 356 S23 676 892 1168
228 341 435 639 822 1079 1407| 198 291 365 S38 694 919 1208
230 345 438 654 852 1124 1465| 165 246 312 466 609 811 1066
193 308 424 642 839 109 1408] 119 198 281 439 599 802 1045
169 243 299 442 559 715 908 142 209 260 387 496 646 831
144 259 424 668 866 1127 1448] 120 215 352 579 781 1041 1356
132 191 236 353 443 566 719 74 107 132 201 255 329 419
68 97 120 191 255 342 47 8 127 162 255 331 433 5§59
54 75 89 143 191 264 359 40 59 76 122 164 225 305
38 112 244 465 727 1112 1622 77 166 310 562 850 1267 1814
37 4 57 90 113 148 191 31 45 56 92 123 167 223
T 26 63 125 184 244 301 13 32 69 131 187 244 294

11 16 21 38 54 75 100 17 23 28 48 65 92 126
7 10 13 24 39 S8 85 7 9 1 20 30 4 62

i 2 43 185 47 937 1763 3178 12 53 194 484 950 1777 3196

b T 15 17 16 22 20 25 30 5 7 9 14 16 21 30

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent
growth rates were maintained over the forecast period Annex E, page 73
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DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet for Vessel Type: TOTAL

INBOUND

OUTBOUND

1993 2000 2010 2020 2030 2040 2050

1993 2000 2010 2020 2030 2040 2050

39 63 72 110 162
14 26 41 70 117
26 52 96 176 309

~
[y

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
1 3 5 8 15
113 253 346 670 1259

QOO OO OO0 O0O OO0 OOCO0OOCOOOOO0OODOOO OO W
g -

QOO0 O OO OO O0ODO0OOCCOOO0COOQCOOO O OO OO WMo

OO O0OO0OO0COOO0OOOCOLCOOCO0OOOODODO

QO OO0 O0OO0O OO0 OO0OLOOOOOCO0OOOCOOQ

QOO OOO0OOO0OO0OO0OO0O0OO0OD OO0 OO

OO QO OO0 QOO O0OO0OO0ODLCDOOOO0COO
C OO0 OCOO0OO0O OO O0OO0OO0OO0OOOOOOODOoOOOO

4 11 20 37 48 78 121
0 2 6 15 30 57 101
5 14 32 60 105 184 319
5 6 5 8 8 9 9
5 5 5 7 7 7 7
16 17 15 22 24 25 28
1 12 11 17 19 21 29
28 113 253 346 670 1239

Q0O OO0 O0OO0OOOOODO0OO0CO0OO0OO0OOOOOOOm
OO0 0O O0OO0DO0OCOOO0OODO0OO0OO0OODOOCOOOOC0O
[ 2= = B i = N < IR = BN = 2K = 2K~ 2K - I — i -~ i — I — Y — i = B = I = AN = X -4
C O QOO O0OO0CO0OO0OO0OOO0OOOCOO0OO0OQOCOOO0OCO0O
OO Q0000000 ODOOOOOCOOCOOOCO
[ 2N = B =N B < B~ B - i = S e B B = 2R ~ 2N = - B« IR = 2K =2 = I - B -~ I =]
SO OCOO0OOOLOOO0OLOOLOOCOCODOO0OOCOCOCO O

W 2208 3429 4793 7667 10435 14595 20323

2210 3430 4793 7667 10435 14595 20323

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.

Annex E, page 74






ANNEX F VESSEL ACTIVITY — TERMINAL USAGE






ANNEXF

VESSEL ACTIVITY ~ TERMINAL USAGE

The following tables detail vessel movements in and out of the five major terminals. :

The numbers are based on shares of aggregate Baltimore Harbor Channel use by vessel
class and direction based on historical BME berth use data (i.e., these factors were
applied to the total vessel calls shown in Annex E). Inbound and outbound shares are
presented on pages 2 and 3 of this annex. The six sets of tables following the share tables
apply these factors to the vessel call/vessel type information in Annex E. This produces
activity distribution by terminal of total port activity and results in actual calls in 1993
and forecasted calls for the years 2000, 2010, 2020, 2030, 2040 and 2050. This Annex is

divided into seven sections, as follows:

Part I: Calls in and out of North Locust Point Marine Terminal
Part II: Calls in and out of Dundalk Marine Terminal

Part I1I: Calls in and out of South Locust Point Marine Terminal
Part IV: Calls in and out of Sparrows Point Ore Terminal

Part V: Calls in and out of Seagirt Marine Terminal

Part VI Calls in and out of all other terminals

Part VII: Grand total, by shiptype and forecast year, of all movements

It should be noted that the totals in Parts I through VII may not match the totals in Annex

E due to rounding of numbers.

! All statistics are based on historical Baltimore Maritime Exchange (BME) data, (see Annex D).
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SHARES OF AGGREGATE BALTIMORE HARBOR CHANNEL USE
BY VESSEL CLASS AND DIRECTION UNDER WITHOUT PROJECT

CONDITIONS *
DIRECTION: Inbound
Shiptype North Dundalk South Sparrows Seagirt All Other Total Shares
Locust Point Marine Locust Point Point Ore Marine Terminals
Marine Terminal Marine Terminal Terminal
Terminal Terminal
AA 0.101 0.272 0.216 0.004 0.004 0.403 1.00
AB 0.182 0.273 0.000 0.018 0.000 0.527 1.00
Al 0.000 0.262 0.286 0.000 0.167 0.286 1.00
A2 0.000 0.327 0.216 0.000 0.182 0.275 1.00
A3 0.000 0.141 0.000 0.000 0.577 0.282 1.00
A4 0.000 0.507 0.000 0.000 0.000 0.493 1.00
AE 0.003 0.474 0.102 0.000 0.003 0.418 1.00
AF 0.000 0.478 0.000 0.000 0.000 0.522 1.00
BA 0.000 0.000 0.500 0.000 0.000 0.500 1.00
DA 0.079 0.044 0.158 0.018 0.140 0.561 1.00
DB 0.113 0.232 0.071 0.083 0.000 0.500 1.00
DC 0.038 0.000 0.000 0.637 0.000 0.325 1.00
DD 0.000 0.000 0.000 0.929 0.000 0.071 1.00
DE 0.000 0.000 0.000 0.059 0.000 0.941 1.00
DF 0.000 0.000 0.000 0.000 0.000 1.000 1.00
EA 0.000 0.000 0.000 0.000 0.000 1.000 1.00
EB 0.000 0.000 0.000 0.000 0.000 1.060 1.00
EC 0.000 0.000 0.000 0.000 0.000 1.000 1.00
ED 0.000 0.000 0.000 0.000 0.000 1.000 1.00
EE 0.000 0.000 0.000 0.000 0.000 1.000 1.00
EF 0.000 0.000 0.000 0.000 0.000 1.000 1.00
FA 1.000 0.000 0.000 0.000 0.000 0.000 1.00
FB 0.000 0.000 0.600 0.000 0.000 0.400 1.00
FC 0.000 0.000 0.000 0.000 0.000 1.000 1.00
FD 0.063 0.000 0.000 0.063 0.000 0.875 1.00
FE 0.000 0.000 0.000 0.000 0.000 1.000 1.00
FF 0.000 0.000 0.000 0.000 0.000 1.000 1.00
FG 0.000 0.000 0.000 0.000 0.000 1.000 1.00
GA 0.000 0.000 0.000 0.000 0.000 1.000 1.00
HB 0.006 0.410 0.006 0.000 0.058 0.520 1.00
PA 0.205 0.045 0.114 0.023 0.000 0.614 1.00
PB 0.000 0.000 0.000 0.000 0.000 1.000 1.00
PC 0.481 0.037 0.000 0.000 0.000 0.481 1.00
PD 0.000 0.000 0.000 0.000 0.000 1.000 1.00
PE 0.000 0.000 0.000 0.000 0.000 1.000 1.00
XX 0.014 0.338 0.183 0.028 0.014 0.423 1.00

? Baltimore Maritime Exchange data. Shares are held constant throughout the planning horizon.
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SHARES OF AGGREGATE BALTIMORE HARBOR CHANNEL USE
BY VESSEL CLASS AND DIRECTION UNDER WITHOUT PROJECT

CONDITIONS *
DIRECTION: OQutbound
Shiptype North Dundalk South Sparrows Seagirt All Other Total Shares
Locust Point Marine Locust Point Point Ore Marine Terminals
Marine Terminal Marine Terminal Terminal
Terminal Terminal
AA 0.019 0.228 0.201 0.000 0.004 0.549 1.00
AB 0.000 0.200 0.018 0.000 0.000 0.782 1.00
Al 0.000 0.310 0.238 0.000 0.071 0.381 1.00
A2 0.002 0.287 0.194 0.002 0.140 0.373 1.00
A3 0.000 0.077 0.000 0.000 0.526 0.397 1.00
A4 0.000 0.549 0.000 0.000 0.000 0.451 1.00
AE 0.000 0.371 0.102 0.000 0.003 0.524 1.00
AF 0.000 0.478 0.022 0.000 0.000 0.500 1.00
BA 0.500 0.000 0.000 0.000 0.000 0.500 1.00
DA 0.018 0.000 0.132 0.000 0.009 0.842 1.00
DB 0.054 0.083 0.077 0.012 0.000 0.774 1.00
DC 0.050 0.000 0.000 0.025 0.000 0.925 1.00
DD 0.000 0.000 0.000 0.071 0.000 0.929 1.00
DE 0.000 0.000 0.000 0.000 0.000 1.000 1.00
DF 0.000 0.000 0.000 0.000 0.000 1.000 1.00
EA 0.000 0.000 0.000 0.000 0.000 1.000 1.00
EB 0.000 0.000 0.000 0.000 0.000 1.000 1.00
EC 0.000 0.000 0.000 0.000 0.000 1.000 1.00
ED 0.000 0.000 0.000 0.000 0.000 1.000 1.00
EE 0.000 0.000 0.000 0.000 0.000 1.000 1.00
EF 0.000 0.000 0.000 0.000 0.000 1.000 1.00
FA 0.000 0.000 0.000 0.000 0.000 1.000 1.00
FB 0.000 0.000 0.400 0.000 0.000 0.600 1.00
FC 0.000 0.000 0.000 0.000 0.000 1.000 1.00
FD 0.000 0.000 0.000 0.000 0.000 1.000 1.00
FE 0.000 0.000 0.000 0.000 0.000 1.000 1.00
FF 0.000 0.000 0.000 0.000 0.000 1.000 1.00
FG 0.000 0.000 0.000 0.000 0.000 1.000 1.00
GA 0.000 0.000 0.000 0.000 0.000 1.000 1.00
HB 0.000 0.133 0.000 0.000 0.058 0.809 1.00
PA 0.000 0.000 0.045 0.000 0.000 0.955 1.00
PB 0.000 0.000 0.000 0.000 0.000 1.000 1.00
PC 0.037 0.000 0.000 0.000 0.000 0.963 1.00
PD 0.000 0.000 0.000 0.000 0.000 1.000 1.00
PE 0.000 0.000 0.000 0.000- 0.000 1.000 1.00
XX 0.000 0.254 0.113 0.000 0.000 0.634 1.00

f1d.
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PART I: CALLS IN AND OUT OF NORTH LocusTt
POINT MARINE TERMINAL






DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study-

Point Marine Terminal
Definition of Shiptype: General Cargo > 10K DWT

Number of Movements by Sailing Draft in Feet by Vessel Type: AA at North Locust

OUTBOUND

INBOUND

1993 2000 2010 2020~ 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

11

14
16
18

12
14
16

10
11
13

10-

11

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

Annex F, Part L P. 1

growth rates were maintained over the forecast period.



DRUMcGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

Number of Movements by Sailing Draft in Feet by Vessel Type: AA at North Locust

I

ina

.

arine Term

Point M,

OUTBOUND

INBOUND

17 22 25

10

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

39 41 66 88 111 129

26

Annex F, PartI P. 2

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Baltimore Anchorages and Channels Study

OUTBOUND

General Cargo < 10K DWT

Point Marine Terminal

Definition of Shiptype
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Note: numbers

Annex F, Part I P. 3

growth rates were maintained over the forecast period.



DRIVMcGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

: AB at North Locust

I

arine Termina

Number of Movements by Sailing Draft in Feet by Vessel Type
Point M

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 20S0 ] 1993 2000 2010 2020 2030 2040 2050

12

13

13

11

Annex F, Part I P. 4

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

Locust

Point Marine Terminal
Definition of Shiptype: Cellular < 1000 TEU

Number of Movements by Sailing Draft in Feet by Vessel Type: Al at North

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050

: 1993 2000 2010 2020 2030 2040 2050

Annex F,Pant] . P. §

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRIVMcGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

: A1 at North Locust

1

mina

Point Marine Ter.

Number of Movements by Sailing Draft in Feet by Vessel Type

OUTBOUND

INBOUND

- 1993 2000 2010 2020 2030 2040 2050 [ 1993 2000 2010 2020 2030 2040 2050

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

AnmnexF PartLP. 6

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

: A2 at North Locust
Point Marine Terminal
Definition of Shiptype: Cellular 1000-2499 TEU

Number of Movements by Sailing Draft in Feet by Vessel Type

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050} 1993 2000 2010 2020 2030 2040 2050

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

Annex F, Part 1, P. 7

growth rates were maintained over the forecast period.
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Baltimore Anchorages and Channels Study

- A2 at North Locust
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OUTBOUND

INBOUND

2 1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

Annex F, Part L P. 8

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for
Baltimore Anchorages and Channels Study

A3 at North Locust

.
-

Number of Movements by Sailing Draft in Feet by Vessel Type

Point Marine Terminal
Definition of Shiptype: Cellular 2500-3999 TEU

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

Note: numbers in zero sailfng draft were reported in historical BME date at an undetermined sailing draft. Consistent

AnnexF PartI,P. 9

growth rates were maintained over the forecast period.



Baltimore Anchorages and Channels Study

DRI/McGraw-Hill 1995 Q1 Forecast for

Number of Movements by Sailing Draft in Feet by Vessel Type: A3 at North Locust

Point Marine Terminal

OUTBOUND

INBOUND

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 2050

Annex F, Part1 P. 10

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Baltimore Anchorages and Channels Study

Terminal

Definition of Shiptype: Cellular 4000-5999 TEU

Number of Movements by Sailing Draft in Feet by Vessel Type: A4 at North Locust
Point Marine
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INBOUND

1993 2000 2010 2020 2030 2040 2050

1993 2000 2010 2020 2030 2040 2050

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

Annex F, PartI, P. 11

growth rates were maintained over the forecast period.
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A4 at North Locust
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Annex F, Part I, P. 12

Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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growth rates were maintained over the forecast period.



DRI/McGraw-Hill 1995 Q1 Forecast for

Baltimore Anchorages and Channels Study

BA at North Locust

Number of Movements by Sailing Draft in Feet by Vessel Type

Point Marine Terminal

Reefer

.
.

Definition of Shiptype

OUTBOUND

INBOUND

C OO OO0 OO0 OO0 OCOOOO0OO0OOCOOCO0OO0OO0COCOOOCOOCOOOOODTOOOO OO

1993 2000 2010 2020 2030 2040 2050 | 1993 2000 2010 2020 2030 2040 20S0

i
-
i \ﬁ%

5%

SRR

SRRACIRARY:

e

iling draft were reported in historical BME data at an undetermined sailing draft. Consistent

mnzero sa

numbers

-

Note

Annex F, PartI, P. 17

growth rates were maintained over the forecast period.
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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Note: numbers in zero sailing draft were reported in historical BME data at an undetermined sailing draft. Consistent

growth rates were maintained over the forecast period.
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