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WORKSHOP GOAL 

To gain a greater understanding of biological and physical oceanographic 
processes that control cross/along-shelf plankton transport in U.S. 
waters.

PURPOSE
The key issue of concern for this meeting was in regards to  the 
designation of Alternative Ballast Water Exchange Areas (ABWEA’s).  
However, it is hoped that the  syntheses, findings, and recommendations 
will be of  value for fisheries and biodiversity management more broadly.
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Table 1: Invertebrates and algae introduced to the West Coast of North 
America (n=262) by shipping and non-shipping vectors (Source: Fofonoff, 
P., Steves, B., and G.  Ruiz. 2006. ).
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The discharge of ballast water from commercial vessels is the leading vector for the transfer of potentially harmful aquatic organisms and pathogens around the world as evidenced by the numerous ballast water mediated invasions documented on the West Coast of North America (Table 1). 



The Nonindigenous Aquatic Nuisance Prevention and 
Control Act defines Alternative Ballast Water 

Exchange Zones (ABWEA’s) or back-up ballast 
exchange zones as “areas within the waters of the 

United States and the exclusive economic zone, if any, 
where the exchange of ballast water does not pose a 

threat of infestation.”
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ABWEA WORKSHOP AGENDA

The workshop was organized into four sessions:  

1) Regional ABWEA considerations, in which state, federal and 
Canadian natural resource agency representatives discussed 
state ballast water management regulations and experiences 
regarding ABWEA’s; 

2) Biological oceanography;  

3)  Physical oceanography; and 

4)  Habitat and fisheries resources 
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We  academic researchers to present information on physical and biological oceanography and address the following questions: How likely is it  for organisms picked up in the ABWEA’s to be problematic if they are discharged in-shore?How problematic is it to discharge coastal organisms in the waters of the ABWEA’s; what are their potential effects on water column or bottom assemblages and are there cascading effects on fisheries?What is the likelihood of onshore transport and/or colonization with ballast water exchange at different distances from shore assuming the combination of transport and behavior?What are the spatial and temporal patterns of water movement on, off, and along shore, over the distance scales appropriate for this discussion (200 miles, 200-50 miles, 50 miles inward, etc)?



A long-lived strong onshore flow 
feature during Jan 2003 (M. Kosro) Mean geostrophic surface (15 m depth) 

circulation for the California Current 
System from a combined analysis of 
drifter and satellite altimetry data 
collected from 1992 – 2004 (C. Ohlmann)
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Figure 5: Map showing Habitat Areas of Particular Concern for West 
Coast Groundfish (PFMC 2005).
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Biological features were discussed. Essential Fish Habitat is a federal designation from the federal fisheries act and is identified for federally managed species such as groundfish and salmon. This is habitat essential to the long-term survival and health of our nation’s fisheries. This figure shows EFH for groundfish. And our concern is impacts to this habitat and fish stocks. 
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Seamounts are often associated with diverse marine species assemblages.  Because some submarine features or seamounts are located beyond 50 nm and surface to less than 200 m (e.g., Bowie Seamount), seamounts can be exposed to ballast water containing non-native species that vertically migrate. Most seamounts are in deeper waters though so the threat posed by invasive species may be minimal, but again these are resources of significance.



Figure 3:  Sardine 
Egg Distribution Map 
from 2003. Annually, 
in April, the National 
Marine Fisheries 
Service’s Fisheries 
Resources Division 
carries out an 
estimate of sardine 
biomass in U.S. 
waters using the 
Daily Egg Production 
Method.

Pacific sardine (Sardinops sagax)
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Offshore habitats are also an important spawning area for northern anchovy and Pacific sardine. There is no indicatio0n that ballast water born organisms/pathogens are impacting sardines on the US West Coast, if  we ever proceeded with federally designated exchange areas inside of 200  miles, this would be brought up in the development of an environmental  impact statement. 



WORKSHOP RECOMMENDATIONS

• In general, ABWEA’s should be established no closer than 50 nm from 
shore and in waters at least 1000 m in depth.

• A workshop should be convened that is modeled after this ABWEA 
workshop and includes Mexican officials as participants. The 
Proceedings from this workshop could be used to help establish 
recommendations and/or exclusion zones that reduce the number of 
non-native species introduced to both U.S. and Mexican waters.

• Establishment of ABWEA’s should avoid major estuary and oceanic river 
plumes, subsurface physical features (e.g. seamounts), and known 
fishery habitats.



Figure 4:   This map is a compilation of the potential areas possessing the physical and biological 
characteristics that are important to consider in identifying Pacific Coast ABWEA’s from 50-200 
nm offshore.  These include the Southern California Bight (Recommendation I); the Columbia 
River Plume (Recommendation IIIA) and seamounts (see Recommendation IIIC).  The Columbia 
River plume is modeled after Hickey et al. (2005) and combines summer and winter locations.



OTHER FINDINGS  AND RECOMMENDATIONS

• Any further work on ABWEA’s on the West Coast must consider input from a broad 
range of interests, including all sectors of government, the maritime industry, 
environmental groups and the fishing industry.  Integration of shipping lanes and 
transit times will also be critical in any ABWEA designation process. 

• West Coast  State ballast water regulations require that ships on coastal shipping 
routes exchange water, which was taken up in a coastal port, at a point greater than 
50 nm from shore to reduce the risk of port-to-port transfer of invasive species 
Coastal ballast water exchange therefore occurs in areas identified in this 
workshop as areas to avoid ― such as the Columbia River Plume.  However, it is 
important to note that the 50 nm requirement for coastal exchange significantly 
reduces the risk of spread of invasive species between ports.  No ballast exchange 
strategy completely eliminates the risk of transfer and establishment of invasive 
species and reduction in risk should be the goal of any ABWEA designation.

• If the federal government pursued establishing ABWEA’s on the West Coast (and 
there is currently no indication that they will), additional data layers would be 
required to fully inform the process, such as Essential Fish Habitat for species 
such as Pacific sardine and coho and Chinook salmon.  



OTHER FINDINGS  AND RECOMMENDATIONS

• The working group concluded that the most significant non-native species risk is 
from coastal vessels moving ballast water up and down the coast.  More 
specifically, a major problem may be the cruise ship industry. 

• In contrast to estuaries, the working group noted that relatively less is known 
about offshore benthic and pelagic invertebrates.  Without taxonomic baselines, 
scientists and governments cannot detect whether species are invading offshore 
habitats.  Currently there is not enough  physical and biological information to set 
up ABWEA’s on the West Coast.  

• As a result, the working group recommended that further work be conducted 
offshore collecting biological samples which will be analyzed to generate an 
offshore species list.



ABWEA’s– S. 1578

‘‘(C) NOTIFICATION REQUIRED.—When ever the master of a vessel is 
unable to comply with the requirements of paragraph (3) because of a 
determination made under subparagraph (B), the master of the vessel 
shall— notify the Secretary as soon as practicable thereafter but no later 
than 24 hours after making that determination and shall ensure that the 
determination, the reasons for the determination, and the  notice are 
recorded in the vessel’s ballast water record book; and

(ii) undertake ballast water exchange —

‘‘(I) in an alternative area that may be designated by the Secretary, 
after consultation with the Undersecretary, and other appropriate 
Federal agencies as determined by the Secretary, and representatives 
of States the waters of which may be affected by the discharge of 
ballast water; or

‘‘(II) undertake discharge of ballast water in accordance with 
paragraph (6) if safety or stability concerns prevent undertaking 
ballast water exchange in the alternative  area.
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The good news -- occurrences of BW exchange within 50- 200 mile 
zone appears to be rare 



Thanks to David Kimbro for recording the minutes, and Bess Wong,  Greg 
Ruiz and Ted Grosholz for editing and formatting assistance, and NOAA for 
providing funding for the event. 

For a Copy of the Report:

http://www.aquaticnuisance.org/articles.php

Look under “Ballast Water”
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