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Shipping — Invasive Pathway

m Transport and release of untreated ballast water

® Primary cause of introductions into navigable waters

(NRC 1996)
m Hull fouling

B Superstructure
m Product

® Shipping containers



New plant & invertebrate taxa per
annum
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Trends in Global Shipping
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TOP 20 U.S. PORTS IN 2010-2011: TOTAL FOREIGN CARGO OF ALL TYPES,
INCLUDING BULK CARGO
(Metric Tons - Millions)

Impaorts Exports Total

2010 2011 2010 2011 2010 2011
Total All Ports 783.3 770.0 522.2
Houston, TX 801 814 66.5
New Orleans, LA 26.1 302 614
New York/New Jersey 5352 355 195
Los Angeles, CA 446 46.5 19.5
Gramercy, LA 225 221 354
Corpus Christi. TX 368 327 12.0
Morgan City, LA 451 449 0.0
Long Beach. CA 193 188 238
Port Arthur, TX 302 324 8.0
Norfolk, VA 83 86 238
Philadelphia. PA 36.5 341 18
Baltimore, MD 13.8 12.7 15.7
Texas City, TX 277 250 73
Savannah. GA 154 148 16.0
Lake Charles, LA 245 243 59
Mobile, AL 135 13.0 134
Pascagoula, MS 189 186 59
Beaumont, TX 19.7 139 13
Baton Rouge, LA 134 149 39
Seattle, WA 18 76 13.1

Source: U.S. Census Bureau, Foreign Trade Data, May 2012
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Business History

Maximum capacity : 37
— 42 ships / day

Canal Water Time
(CWT): 24 hours

~5% of global cargo

volume

5,000 TEU (twenty-foot !,_.

equivalent units) vessels




Canal Traffic

m 2009 — 299.1 million tons of shipping

® Annual number of ocean-going transits:
m 2003 11,725 vessels
m 2007 13,233 vessels
m 2009 12,855 vessels



CANAL UTILIZATION 1998 TO 2011
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Program Components
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Profile of the Panama Canal System
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Increased Capacity

m Add 12 — 14 larger vessels / day
m Container ships up to 15,000 TEUs

m Hxpect to double capacity from 300 million tons
PC/UMCs (Panama Canal/Universal

Measurement System)to 600 million tons
m 1 PC/UMS net ton is equivalent to 100 cubic feet of
capacity



IMPLICATIONS



Invasion Risk

® Shipping intensity
m |.ocal ecological conditions

m Distance between donor and recipient sites
= 8,000 — 10,000 km (Seebens ez a/, 2013)



SIZE AND USE OF CONTAINER SHIPS

B Fleet as of December 31, 2011 "Fleet as of December 31, 2015
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U.S. REGIONS AFFECTED BY PANAMA CANAL
EXPANSION - CONTAINER TRADES
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Business Consequences of Larger

Vessels

Expanded Container
Storage (2x)

= 100 acre storage
Increased trucking

Increased rail

Use of foreign
transshipment ports

m [.imited Ports of Call

= [nevitable transshipment

m Potential shift from West
Coast to East Coast
Ports of Call



Biological Consequences of

Larger Vessels

Cons

= Hxpanded potential for
hitchhikers within cargo
containers

m Concentration of traffic in
fewer Ports

m Increased frequency of traffic
in fewer Ports

m Shipping of cargo further

inland

Pros

Reduced shipping costs

Proportional potential
reduction in Wet Hull
Surface Area (WSE)

New vessels have mandated
better control technology

Improved coatings



Pathway Alterations

m Increased area for hull fouling?

m Increased fuel efficiency (27 knots) and improved
coatings

B Increased transit traffic —

®m Increased direct trade

® Increased cargo contamination

® [ncreased container contamination

m Perturbated habitat



Implications:
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