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Introduction 

 
Copper-based antifouling paints have been under regulatory scrutiny in 
California due to elevated levels of dissolved copper in crowded boat basins. A 
2003 study by the Southern California Coastal Water Research Project 
concluded that 95% of dissolved copper released by antifouling paints occurs by 
passive leaching and 5% occurs during in-water hull cleaning.1  Dissolved 
copper levels above the standard of 3.1 µg/l harm marine life, in particular 
mollusks, crustaceans and echinoderms.   
 
Copper-based antifouling paints have been banned for use by pleasure craft in 
the Netherlands.2 3 They are banned for pleasure craft on the east coast of 
Sweden and are restricted on the west coast of Sweden4 and in Denmark.5  
 
Total Maximum Daily Load (TMDL) programs to regulate copper discharged 
from antifouling paints encourage using nontoxic or less toxic coatings for new 
boats and replacing copper paints with these coatings at the next routine hull-
stripping. A TMDL program was recently approved by the California State 
Water Resources Control Board (SWRCB) for the Shelter Island Yacht Basin in 
San Diego Bay to regulate copper antifouling paint discharges. A TMDL 
assessment has been completed for Newport Bay in Orange County and an 
assessment is underway at Marina Del Rey in Los Angeles County. 6   
 
Section 303(d) of the federal Clean Water Act requires each state to maintain a 
list of impaired water bodies.7  In late 2005, the California Regional Water 
Quality Control Board, San Diego Region recommended that other areas of San 
Diego Bay be added to the section 303(d) list of water bodies impaired by 
dissolved copper.8  Thus, similar restrictions on leaching of copper from 
antifoulants may be extended to other parts of southern California in coming 
years.  
 
The U.S. Environmental Protection Agency (US EPA) has proposed lowering 
the allowable level of dissolved copper in coastal waters from 3.1 µg/l to 1.9 
µg/l.9 10 In the United States, copper is the most common metal found at toxic 
concentrations in marina waters.11 12 If the agencies move forward with these 
actions, increased restrictions on copper-based, antifouling paints are likely to 
spread well beyond southern California. 
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At the same time, the National Aquatic Invasive Species Act of 2005 suggests 
practices that are in conflict with the use of nontoxic coatings and water quality 
protection.  
 

Agency Coordination 
 

California agencies are considering a statewide approach to reduce copper 
pollution from antifouling paints. The San Diego Unified Port District has 
requested the California Department of Pesticide Regulation (CDPR) to 
reevaluate copper-based, antifouling paints and to consider taking a statewide 
approach to reduce elevated copper levels in marinas.13  To assist in 
coordinating efforts, CDPR convenes a Copper Antifouling Paint Sub-
Workgroup as a forum for communication between state agencies and other 
interested parties involved in this issue including the University of California 
Sea Grant Extension Program (UC SGEP) of San Diego County. The UC SGEP 
conducted a demonstration project on nontoxic bottom coatings; nontoxic 
coatings are proposed as an option to reduce copper levels from recreational 
boats.   
 
CDPR has begun communicating with US EPA and initiating regulatory 
measures to address copper-based antifouling paints.  If impacts of copper-based 
antifouling paints on water quality are not adequately addressed by CDPR after 
two years, the San Diego Regional Water Quality Control Board, in conjunction 
with the California SWRCB, will work with all coastal Regional Water Quality 
Control Boards to develop a state policy to address water quality impairments in 
marinas from copper-based antifouling paints.14 
 
CDPR is partnering with the SWRCB to conduct a statewide copper monitoring 
survey of marinas. They have recently met with the California Department of 
Boating and Waterways to coordinate their efforts and receive guidance on the 
sampling design.    
 
The Copper Antifouling Paint Sub-Workgroup and CDPR are communicating 
with US EPA on the reevaluation and reregistration of copper-based antifouling 
paints.15 The expected date for the reregistration eligibility decision for cuprous 
oxide is August 2006. This is the key decision that will reveal US EPA risk 
assessment conclusions and outline any risk reduction measures required for 
continued registration and use. CDPR’s reevaluation process of antifouling 
paints and the US EPA’s cuprous oxide reregistration process could affect the 
ability of boaters to use antifouling paints in the United States.  
 
Agency coordination is also needed to address the introduction of aquatic 
invasive species (AIS). The entire California coast has experienced some level 
of invasion by species not native to the state or not native to the area of the coast 
where they have been discovered. In many cases, the introduction of AIS due to 
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hull fouling causes ecological damage and has economic effects involving 
millions of dollars worth of structural damage.  
 
Section 101 (3) (B) (iv) (v) of the United States Senate16 and House17 versions 
of the National Aquatic Invasive Species Act of 2005 suggests proper use of 
antifouling coatings and collection and disposal of fouling growth. Antifouling 
paints contribute to elevated copper levels in coastal harbors and the underwater 
collection and disposal of fouling growth is not technologically suitable for 
recreational boats.  In direct conflict with the maintenance of nontoxic coatings, 
which need to be cleaned every 2 to 3 weeks, Section 305 of the Act encourages 
the avoidance of in-water hull cleaning. Hauling boats for cleaning and 
collection of fouling growth is cost prohibitive for boaters. The Act has not been 
passed but has numerous co-sponsors in both houses. 
 
The potential statewide ban of copper-based antifouling paints may exacerbate 
invasions as the toxicity of vessel hulls declines and water quality improves in 
coastal ports and harbors. On the other hand, native ecosystems may flourish 
and become more resistant to invasions as water quality improves.  
 
Due to their heavy exposure to international shipping, large ports become 
sources from which recreational boats and commercial and commercial-
passenger fishing boats help to spread AIS along the coast. AIS introductions 
may increase between the U.S. and Mexico, because the Mexican government 
proposes to expand boat tourism in Baja California during 2004-2029. 
 
The UC SGEP conducted a Workshop on Managing Hull Transport of AIS in 
2005 to address these issues by bringing together stakeholders including boat 
owners, port/harbor/marina/yacht club managers, boat repair/maintenance 
business operators, academics, and representatives of government agencies and 
environmental organizations. Workshop Proceedings with findings and 
recommendations will serve as a tool for stakeholders to facilitate addressing 
these issues. Continued communication through workgroups and workshops 
should provide effective solutions to resolve the water quality and AIS policy 
conflicts.      
 
In communicating with stakeholders at the Workshop, U.S. EPA, CDPR, 
SWRCB, and Regional Water Quality Control Boards, we have determined 
potential solutions to resolving the conflicting policy mandates of water quality 
vs. invasive species issues include the following: 
 

• Implement a regional approach to reduce problems created by policy 
differences and resolve AIS problems that are exacerbated when boats 
cross state and national boundaries. Economies of scale resulting in cost 
savings may be realized through regional coordination.  

• Balance immediate action and research with collaborative education 
programs to raise boater awareness of these issues and provide 
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economical best practices they can readily apply to increase adoption of 
the recommended practices. 

• Conduct research, monitoring and education to provide a reliable 
foundation for programs and practices to protect water quality and 
coastal ecosystems in a feasible and cost-effective manner. 

 
Coordination efforts of the California Department of Pesticide Regulation, 
California State Water Resource Control Board, Regional Water Quality Control 
Boards, University of California Sea Grant Extension Program and others have 
provided guidance and solutions to resolve water quality and invasive species 
policy conflicts.  
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