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The Panama CanalThe Panama Canal
Approx. 50 miles (80 km) long between the Atlantic and Pacific 
Oceans
Gatun Lake is 85 feet (26 m) above sea level
The water used to raise and lower vessels in each set of locks 
comes from Gatun Lake by gravity (approx. 52 million of 
gallons per transit)
Transferred to the Republic of Panama at noon, Dec. 31, 1999.
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The Panama Canal in 1914The Panama Canal in 1914 The Panama Canal todayThe Panama Canal today



EVOLUTION OF SUPPLY CHAIN MANAGEMENT AND LOGISTICSEVOLUTION OF SUPPLY CHAIN MANAGEMENT AND LOGISTICS



In the relevant 
routes (Asia-
east coast of 
the United 
States) the 
Panama Canal 
transported 
43.0% of the 
Panama Canal 
trade cargo in 
2008.  

The Panama Canal Trade and Main UsersThe Panama Canal Trade and Main Users

* Measured in Million of Long TonsTotal Cargo Movement FY 2008

64% of Canal 
cargo traffic 
originates in 
or is destined 
to the United 
States
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Tonnage growth 2006 2007 2008 2009 2010
Airborne 7.9% 9.5% -4.6% -18.6% 6.6%
Seaborne 5.1% 4.6% 3.4% -3.8% 3.9%
Overland/other -1.3% 8.2% 3.0% -6.3% 4.0%
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Containerized trade
(million TEUs)

growth rate
Exporter 2007 2008 2009 2010 2010-2024
China 31.2           31.5           28.5           31.6             7.1%
Japan 7.1             7.1             6.4             6.7               4.3%
South Korea 5.5             5.7             5.5             5.7               5.5%
Taiwan 4.3             4.4             4.1             4.3               4.2%
USA 9.7             11.2           9.3             9.7               3.8%
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Container Trade & 
Capacity Supply/Demand Balance
Container Trade & 
Capacity Supply/Demand Balance

Source:  Clarkson's Research Studies (June 2009)
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Source:  Clarkson’s Reaserch Studies – August 2009



Post-Panamax Fleet
Full Container Vessels
Post-Panamax Fleet

Full Container Vessels

Maersk Line 1/ 727,724 3,700-13,500 94 218,200 4,500-7,450 38 132 945,924
Mediterranean Shipping (MSC) 404,308 4,469 - 13,800 47 133,400 12,400-13,800 10 57 537,708
CMA-CMG 213,702 5,700 - 11,356 27 331,553 3,600-13,300 37 64 545,255
Evergreen 200,478 5,364 - 7,024 33 N/A N/A N/A 33| 200,478
Hapag Lloyd Cont. 97,613 7,719 - 8,750 12 122,500 8,750 14 26 220,113
China Shipping 143,522 5,618 - 9,580 21 106,368 13,296 8 29 249,890
Hanjin Shipping Co. 90,366 5,302 - 6,655 15 92,900 8,580-10,000 10 25 183,266
Coscon 165,238 5250 - 10,050 24 108,000 13,500 8 32 273,238
Nippon Yusen Kaisha (NYK) 171,348 6,148 - 9,012 24 46,500 9,300 5 29 217,848
Mitsui O.S.K. 172,698 4,708 -9,100 26 53,600 6,700 8 34 226,298
OOCL 152,467 4,583 -8,063 23 83,852 8,063-8,600 10 33 236,319
K"Line" 157,632 5,500 -8,120 25 61,870 4,400-8,120 11 36 219,502
Yang Ming 140,144 5,500 -8,236 21 90,700 4,500-8,200 15 36 230,844
Hamburg Sud 84,712 5,550 - 5,905 15 37,405 5,905-6,300 6 21 122,117
CSAV 32,705 6541 5 58,948 6,316 - 8,000 8 13 91,653
Zim Integrated Shpg. 18270 8,200 - 10,070 2 198,420 8,200-12,600 18 20 210,440
Otros 1,919,204 3700 -13,800 285 2,016,823 3,600 -14,000 203 488 3,936,027
Total 4,892,131 699 3,761,039 409                   1,108                 8,653,170 
Source:  Shipping Intelligence Network,  September 2009, Clarkson Research Services

Total           
Post-Panamax 

Total TEU 
Capacity

Total Fleet - 2012

In order       Post-
Panamax Vessels

Shipping Line
Existing        

Post-Panamax TEU Range TEU Capacity

Post-Panamax Existing Fleet                          Full 
Container Vessels (Sept. 2009)

Orderbook - Post-Panamax Full Container 
Vessels

TEU Capacity 
in  order  TEU Range

4,892,131 3,761,039 8,653,170
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Source: Panama Canal Authority.Source: Panama Canal Authority.

Panama Canal Traffic and World EventsPanama Canal Traffic and World Events
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Growth of container traffic through
the Panama Canal  (1998 – 2009 Est.)
Growth of container traffic through

the Panama Canal  (1998 – 2009 Est.)

Based on the capacity of transiting vessels – Source: ComPair Data - April 2009.

00

500500

10001000

15001500

20002000

25002500

30003000

35003500

40004000

FY98 FY99 FY00 FY01 FY02 FY03 FY04 FY05 FY06 FY07 FY08 FY09
(Est)

Tr
an

si
ts

Tr
an

si
ts

00

22

44

66

88

1010

1212

1414

1616

M
ill

io
n 

of
 T

EU
s

M
ill

io
n 

of
 T

EU
s

Transits (1,644 - 3,485)

TEU Capacity (4.1M-12.6M)



International Ports Connecting through the Panama 
Canal every Week

International Ports Connecting through the Panama 
Canal every Week

Source: ACP and ComPairData,  2008Source: ACP and ComPairData,  2008
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World Ports Connected through Liner Services that transit 
the Panama Canal and/or call Panamanian Ports

World Ports Connected through Liner Services that transit 
the Panama Canal and/or call Panamanian Ports
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1996:  235 Thousands TEUs
2008:  4.6 Millions TEUs
1996:  235 Thousands TEUs
2008:  4.6 Millions TEUs

Source:  Panama Maritime Authority (AMP).



Inventory of Full-Container Services through 
the Panama Canal

Inventory of Full-Container Services through 
the Panama Canal

1/  TEU Capacity in one direction.
Source:  ComPair Data - July 2009.

Evolution of Full Container Services through the Panama CanalEvolution of Full Container Services through the Panama Canal

3,6902826,085,88635Total

2,351678,0111West Coast USA-Europe

2,61215207,0862Australia-East Coast USA-Europe

2,5446132,6521West Coast South America-East Coast USA

2,0293105,7981West Coast South America-Caribbean

3,02521422,5023Asia-Caribbean

2,803721,256,12510West Coast South America-Europe

4,77327497,4432Pendulum

4,3311323,386,26915Asia-East Coast USA

Average 
Size

Number 
of 

Vessels

Service 
Capacity  

/1
Number of 
Services

Route

July 2003 July 2004 July 2005 July 2006 July 2007 July 2008 July 2009
Number of Services through the Canal 30 36 40 43 38 35
Capacity (M. TEU) 1/ 4.5 5.5 6.3 6.9 6.6 6.1
Vessels deployed 238 278 313 330 307 282
Average Vessel Size (TEU) 3,401 3,424 3,517 3,600 3,657 3,690



Source:   PIERS, Global Container Report 1Q 2009 Source:   PIERS, Global Container Report 1Q 2009 

United States Ports
Imports from Northeast Asia (TEU)

United States Ports
Imports from Northeast Asia (TEU)

Source: ACP with information of IHS Global Insight, June 2009.Source: ACP with information of IHS Global Insight, June 2009.

2007 Q1 2008 Q1 2009 Q1 % 07-08 % 08-09
East Coast 610,427 627,015 525,780 2.7% -16.1%
Gulf 40,831 44,744 37,756 9.6% -15.6%
West Coast 1,952,482 1,766,833 1,351,785 -9.5% -23.5%
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Expansion Program ComponentsExpansion Program Components

Increase the Maximum 
Operating Level of Gatún Lake

Increase the Maximum 
Operating Level of Gatún Lake

26.7 m 26.7 m 27.1 m 27.1 m 

Deepening & widening of 
the Gatun lake  

navigational channels

Deepening & widening of 
the Gatun lake  

navigational channels

Pacific Post Panamax
Locks

Pacific Post Panamax
LocksPost Panamax Locks Pacific Access Channel

46 M m3

Deepening & 
widening of the 
Pacific entrance

Deepening & 
widening of the 
Pacific entrance

9.1 M m39.1 M m3

3.7 M m3

4.1 M m3

Deepening  of the Culebra Cut  
navigational channels

Deepening  of the Culebra Cut  
navigational channels

14 M m314 M m3

Deepening  & 
widening of the 

Atlantic entrance 

Deepening  & 
widening of the 

Atlantic entrance 

Atlantic Post Panamax
Locks

Atlantic Post Panamax
Locks



The $2.3 billion financing package will cover a portion of the $5.25 billion 
total cost of the project and will be allocated as follows: 
The $2.3 billion financing package will cover a portion of the $5.25 billion 
total cost of the project and will be allocated as follows: 

Secured Financing for Program – December 9, 2008Secured Financing for Program – December 9, 2008

FINANCING:FINANCING: European Investment Bank (EIB) European Investment Bank (EIB)  $ 500 M$ 500 M
Japan Bank for International Cooperation 
(JBIC)
Japan Bank for International Cooperation 
(JBIC) $ 800 M$ 800 M

Inter‐American Development Bank (IDB)Inter‐American Development Bank (IDB) $ 400 M$ 400 M
International Finance Corporation (IFC) International Finance Corporation (IFC)  $ 300 M$ 300 M
Corporación Andina de Fomento (CAF)Corporación Andina de Fomento (CAF) $ 300 M$ 300 M

Subtotal:Subtotal: $2,300 M$2,300 M
ACP:ACP: $ 2,950 M$ 2,950 M

Total:Total: $ 5,250 M$ 5,250 M

The negotiated financing structure includes favorable provisions for the ACP 
including a 20-year amortizing period with a 10-year grace period. 
The negotiated financing structure includes favorable provisions for the ACP 
including a 20-year amortizing period with a 10-year grace period. 



Dimension of Locks and
New-Panamax vessels

Dimension of Locks and
New-Panamax vessels

294.1 m (965’)
294.1 m (965’)

33.5 m (110’)33.5 m (110’)

32.3 m (106’)32.3 m (106’)

304.8 m (1,000’)

304.8 m (1,000’)

12.8 m (42’)
LENGTH 366 m (1,200’)

LENGTH 366 m (1,200’)

55 m (180’)55 m (180’)

Beam
49 m (160’)

Beam
49 m (160’)

427 m (1,400’)

427 m (1,400’)

18.3 m (60’)

12.4 m
(39.5’)
12.4 m
(39.5’)

Existing Locks Max Vessel:Existing Locks Max Vessel: 4,400 TEU’s4,400 TEU’s

New Locks Max Vessel:New Locks Max Vessel: 12,600 TEU’s12,600 TEU’s

New Locks
New Locks

Current Locks

Current Locks



Post-Panamax Locks 
Operation

Post-Panamax Locks 
Operation

With the water saving basins
the new locks will use 7% less water 
than the existing locks

With the water saving basins
the new locks will use 7% less water 
than the existing locks
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Pacific Access Channel – Phase 1Pacific Access Channel – Phase 1
Progress

Scheduled
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97%97%

Relocation of 230 KV 
Transmission Towers and Lines
Relocation of 230 KV 
Transmission Towers and Lines
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ProgressPacific Access Channel – Phase 2Pacific Access Channel – Phase 2

Progress

Scheduled

48%48%

44%44%

Pacific Access Channel – Phase 3Pacific Access Channel – Phase 3

Pacific Entrance
Dredging and Widening
Pacific Entrance
Dredging and Widening

Progress

Scheduled

35%

26%26%

Gatun Lake and Culebra Cut
Dredging
Gatun Lake and Culebra Cut
Dredging Progress

Scheduled

23%
24%24%

Panama Canal Expansion ProgramPanama Canal Expansion Program



Recently Awarded Projects

Locks Design - BuildLocks Design - Build
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190%

102%

186%

108%

118%

219%

242%

273%
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186%

219%
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Lowest Price Average Price Highest Price Budget

Prices for Canal Expansion Program
Major Projects

Lowest, Average and Highest Prices and Alloted Sums

Prices for Canal Expansion Program
Major Projects

Lowest, Average and Highest Prices and Alloted Sums

$177,500,677
$258,851,577

$485,453,336Jan De Nul N.V/Van Oord Dredging and Marine Contractors BV
Boskalis International BV 
Dredging Int.

$36,659,852

$46,049,339
$74,654,322

Constructora Santa Fe, Ltd. 
Constructora MECO

$25,489,200
$40,986,400

$61,745,339International Undergroup Corp
Consorcio M&S MECO SANTA FÉ
Cilsa Minera María

$41,094,000
$61,930,269

$89,968,160Jay Cashman, Inc.
ASTALDI – GHELLA SPA
Constructura Urbana

$3,221,631,384
$4,279,819,670

$5,981,020,333
BTM
GUPC

CANAL
Budget

Budget

Budget

Budget

Budget

$3,481,000,000

$61,208,966

$48,459,296

$181,096,000

$68,067,623

$89,617,317
$162,182,828

$195,943,129
Van Ord Dredging
Jan de Nul

Great Lakes Dredging and Dock Co.
Budget $105,821,000

Cilsa Minera María

Atlantic Dredging

Locks

PAC-3

Pacific Dredging

PAC-1

PAC-2
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• World Trade and Canal Traffic

• Update on the Panama Canal Expansion 
Program

• Potential Changes in Trade Patterns



+++ Container Trade Potential Game Changer

+ Dry Bulk Carriers

+ Liquid Bulks

+/- Vehicle Carriers

+/- Refrigerated Vessels

+ Cruise

+/- Others

+++ Container Trade Potential Game Changer

+ Dry Bulk Carriers

+ Liquid Bulks

+/- Vehicle Carriers

+/- Refrigerated Vessels

+ Cruise

+/- Others



Dimension of Locks and
New-Panamax vessels

Dimension of Locks and
New-Panamax vessels

294.1 m (965’)
294.1 m (965’)

33.5 m (110’)33.5 m (110’)

32.3 m (106’)32.3 m (106’)

304.8 m (1,000’)

304.8 m (1,000’)

12.8 m (42’)
LENGTH 366 m (1,200’)

LENGTH 366 m (1,200’)

55 m (180’)55 m (180’)

Beam
49 m (160’)

Beam
49 m (160’)

427 m (1,400’)

427 m (1,400’)

18.3 m (60’)

12.4 m
(39.5’)
12.4 m
(39.5’)

Existing Locks Max Vessel:Existing Locks Max Vessel: 4,400 TEU’s4,400 TEU’s

New Locks Max Vessel:New Locks Max Vessel: 12,600 TEU’s12,600 TEU’s

New Locks
New Locks

Current Locks

Current Locks



U.S. Port DepthsU.S. Port Depths

39’39’MiamiMiami
38’38’JacksonvilleJacksonville
42’42’SavannahSavannah
47’47’CharlestonCharleston
42’42’WilmingtonWilmington
48’48’NorfolkNorfolk
40’40’BaltimoreBaltimore
38’38’PhiladelphiaPhiladelphia
43’43’New York / New JerseyNew York / New Jersey
38’38’BostonBoston

MLWMLWU.S. East CoastU.S. East Coast

45’45’New OrleansNew Orleans

40’40’HoustonHouston
MLWMLWU.S. GulfU.S. Gulf

50’50’Seattle / TacomaSeattle / Tacoma

35’35’PortlandPortland

50’50’OaklandOakland

50’50’Los Angeles / Long BeachLos Angeles / Long Beach

MLWMLWU.S. West CoastU.S. West Coast

Depths at Mean Low Water (MLW)Depths at Mean Low Water (MLW)



Canal market share for Chinese imports of finished goods to the US ranges from 
1% in the West region to 81% in the Northeast

Canal market share for Chinese imports of finished goods to the US ranges from 
1% in the West region to 81% in the Northeast

Canal and West Coast routings are most competitive in the 
US heartland

Canal and West Coast routings are most competitive in the 
US heartland

TRANSPACIFIC – VIA INTERMODAL
ALL WATER VIA 

PANAMA CANAL

ALL WATER VIA 
SUEZ CANAL



NS’ Intermodal  
Network

Norfolk Southern System

Intermodal Terminal

Market Expansions thru 2011

New Facilities/Markets

IM Port Terminal

TCS Terminals



NS Is Currently Engaged in Over $3 billion in 
Network improvements Targeting Intermodal
NS Is Currently Engaged in Over $3 billion in 
Network improvements Targeting Intermodal

• Meridian Speedway: $300mm
– Complete 2010

• Heartland Corridor:  $250mm
– Complete 2010

• Patriot Corridor: $140mm
– Complete 2010*

• Crescent Corridor:   $2.4bb
– Completion tbd

• Meridian Speedway: $300mm
– Complete 2010

• Heartland Corridor:  $250mm
– Complete 2010

• Patriot Corridor: $140mm
– Complete 2010*

• Crescent Corridor:   $2.4bb
– Completion tbd

*Still under review by STB



Norfolk Southern System

NS Intermodal Routes

Clearance Restrictions

NS’ Core Intermodal 
Network
4 Corridor Strategy



POPULATIONPOPULATION
CaribbeanCaribbean
Central AmericaCentral America
South AmericaSouth America
North AmericaNorth America

TotalTotal

34.334.3
43.143.1

387.8387.8
445.1445.1
910.3910.3



EAST-WEST POST-PANAMAX MOVEMENT
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MANZANILLO
LAZARO CARDENAS

ACAPULCO
SALINACRUZ

SAN JOSE
PUERTO QUETZAL

ACAJUTLA
LA LIBERTAD

CORINTO
PUERTO SANDINO

PUNTARENAS
CALDERA
GOLFITO

PUERTO ARMUELLES
BALBOA

BUENAVENTURA
TUMACO

ESMERALDAS
GUAYAQUIL

PAITA
CALLAO

ANTOFAGASTA
VENTANAS

VALPARAISO
SAN ANTONIO
TALCAHUANO

TAMPICO
VERACRUZ
COATZACUALCOS
BELICE CITY
PUERTO CORTES
PUERTO CASTILLA
PUERTO CABEZAS
EL BLUFF
PUERTO LIMON
CHIRIQUI BRANDE
CRISTOBAL-MIT-EVERGREEN
CARTAGENA
BARRANQUILLA
PUERTO BOLIVAR
PUERTO CABELLO
LA GUAIRA
SUAP / PCEM
RECIFE
VITORIA TUBARAU
RIO DE JANEIRO
SEPETIBA
SANTOS
PARANAGUA
MONTEVIDEO
BUENOS AIRES
BAHIA BLANCA

Short Sea Shipping NetworkShort Sea Shipping Network



Forecast
2010:  6.6 millions TEUs
2015:  8.4 millions TEUs

Forecast
2010:  6.6 millions TEUs
2015:  8.4 millions TEUs

Source:  Panama Maritime Authority (AMP).



PSA Panama International TerminalPSA Panama International Terminal
• ½ million TEUs capacity

• USD$ 70 million investment

• 20 yr concession agreement



Dry Bulk Carriers Additional Cargo 
Capacity in the Expanded Panama Canal

Dry Bulk Carriers Additional Cargo 
Capacity in the Expanded Panama Canal

Existing Canal

Vessel data:

Cargo carrying Capacity ( tons) 80,238 100,000 -
119,000

120,000 –
150,000

151,000 –
169,000

170,000 –
200,000

Utilization rate via the Panama Canal 78% 98% 78% 76% 74%

Cargo (Metric Tons) 62,430 107,310 105,300 121,600 136,900
Length (meters) 272.5 260.5 273 289 292
Beam (meters) 32.3 43.9 43 43.1 48
Salt Water Draft (meters) 14.1 13.8 17.5 17.4 18

Length (meters) 294.1 365.8 365.8 365.8 365.8
Beam (meters) 32.3 48.8 48.8 48.8 48.8
Tropical Fresh Water Draft (meters) 12 15.3 15.3 15.3 15.3

Utilization rate via the Panama Canal 
without restrictions 100% 100% 100% 100% 100%

Cargo without restrictions (Metric Tons) 80,238 107,310 132,300 156,800 181,300

Expanded Canal

Typical Panamax
vessel

Maximum size

Concept
Size Range for Dry Bulkers carrying Coal in the expanded canal

Panama Canal Restrictions:



Tankers Additional Cargo Capacity in the 
Expanded Panama Canal

Tankers Additional Cargo Capacity in the 
Expanded Panama Canal

Existing Canal
Tanker Vessel 
with Maximum 

Dimensions
Vessel Data Aframax Suezmax VLCC
Total Cargo Capacity of vessel 88,170 100 - 119,999 120 - 199,999 > 200,000
Utilization percentage of vessel 
through the Canal 70.0% 94.7% 89.6% 73.9%

Cargo in metric tons 64,257 107,520 146,316 226,205 
LOA  (m) 272.5 269 267 326
Beam (m) 32.2 39.3 46.3 49
Fresh water draft (m) 15.5 16.0 17.02 20.64
Dimensions allowed by the 
Panama Canal
LOA  (m) 294.2 366 366 366
Beam (m) 32.2 49 49 49
Fresh water draft (m) 12 15.2 15.2 15.2
Unrestricted vessel utilization 
percentage 100% 100% 100% 100%

Cargo carrying capacity with 
maximum draft of 15.2 m 88,170 101,818 131,107 167,064

Additional cargo allowed with 
expanded Canal (in MT) 23,913

Expanded Canal
Size Range for Tanker Vessels in 

Expanded Canal



CO2 Footprints per TEU:  Container Route 
Shanghai - New York

CO2 Footprints per TEU:  Container Route 
Shanghai - New York
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Post-Panamax 8000 TEU

Post-Panamax 8700 TEU



SINGAPORESINGAPORE

SHANGHAISHANGHAI BUSANBUSAN

ROTTERDAMROTTERDAM

HAMBURGHAMBURG

DUBAIDUBAI

LA/LBLA/LB
NY/NJNY/NJ

SHENZHENSHENZHEN ALGECIRASALGECIRAS

PANAMAPANAMA

Main Logistics Hubs Main Logistics Hubs 

SAVANNAHSAVANNAH

KINGSTONKINGSTON
FREEPORTFREEPORT

HAMPTON 
RDS.

HAMPTON 
RDS.

HOUSTONHOUSTON

CHARLESTONCHARLESTON GENOAGENOA

HONG KONGHONG KONG

SANTOSSANTOS

SAN 
ANTONIO

SAN 
ANTONIO



Expansion of the Panama Canal
Potential Impact on Asia – East Coast/Golf Trade
Expansion of the Panama Canal
Potential Impact on Asia – East Coast/Golf Trade

Rodolfo Sabonge
Vice-President, Market Research and Analysis Office

Panama Canal Authority

Rodolfo Sabonge
Vice-President, Market Research and Analysis Office

Panama Canal Authority


