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To Clean or Not to Clean: Managing Fouling on Boat Hulls 
 

Boat owners must control hull fouling to maintain vessel 
speed and fuel efficiency. Widely used, copper-based, 
antifouling paints initially slow fouling on boat hulls due 
to their toxic nature, although some invasive species can 
grow on hulls coated with copper antifoulants.6 These 
toxic paints face restrictions in California and possibly 
elsewhere due to water quality concerns. 1,3,7a,7b Thus, 
nontoxic and less-toxic hull coatings will likely become 
more common. As a result, companion strategies, such 
as in-water hull cleaning, are also needed to control hull 
fouling.  
 
However, Australian research suggests that in-water hull 
cleaning practices may stimulate fouling growth.4 This 
research used cleaning practices that are quite different 
than those used in California. Thus, we conducted 
research to assess responses of fouling growth to best 
management practices (BMPs) developed and used by 
the California Professional Divers Association (CPDA). 
 
Evaluating California Hull Cleaning BMPs 
We conducted our study at three locations: Santa 
Barbara Harbor and the inner and outer ends of Shelter 
Island Yacht Basin of San Diego Bay. The study 
occurred in 2008 from June through September when 
fouling is typically heaviest.   
 
Experimental panels were submerged at local boat 
docks. Each panel had a base gel-coating. On top of the 
gel coating one of the following products was applied: 
copper antifouling paint; nontoxic ceramic-epoxy; or 
nontoxic, siliconized epoxy. We had three cleaning 
treatments: continuously cleaned; cleaned once; and not 
cleaned (new). 
 

 
 
“Continuously cleaned” panels were cleaned in water for 
three months using California BMPs. “Cleaned once” 
panels were cleaned only at the end of three months. 
Then, both sets of panels were redeployed for a fourth 
month, and a set of new “not cleaned” panels was added. 

Before each cleaning, we rated the fouling present on 
each panel and the cleaning tool and effort required to 
remove it, using a five-point scale developed with the 
CPDA.2,5 At the end of the fourth month, all panels were 
cleaned and the levels of fouling growth, cleaning tool 
and cleaning effort were recorded along with the weight 
of the removed fouling growth. 
 

 
 
To Clean or Not to Clean: California BMPs 
Results of our study indicate that the in-water hull 
cleaning BMPs of the CPDA are an effective companion 
strategy for managing fouling on boat hull-coatings. We 
found: 
o There was no significant difference in amount of 

fouling among cleaning treatments.  
o Slightly more abrasive tools and cleaning effort were 

required for the nontoxic-coated panels and for 
panels that had been cleaned (either once or 
continually). 

o Panels with copper-based antifoulants were far less 
fouled than panels with nontoxic coatings, as 
expected for new, copper-based antifoulants. 

o The amount of fouling was significantly less at the 
northern location (Santa Barbara) than at the two 
southern locations (San Diego). 

 
Why the difference from Australian results?  
We used California BMPs that employ frequent, gentle 
cleaning to protect the hull coating and to prevent 
fouling from maturing and accumulating to the point that 
aggressive tools and intense effort are needed.2 In 
contrast, longer cleaning intervals were used in the 
Australian research and this allowed fouling organisms 
to mature and some to become tougher or harder. A 
more aggressive tool and greater effort were required to  
remove the older fouling organisms, resulting in 
scratching and/or chipping of the coating and leaving 
fragments of fouling organisms. Scraped surfaces with 
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remains of fouling organisms greatly enhanced 
settlement.4 
 
Conclusions 
Our results support using nontoxic coatings with in-
water hull cleaning BMPs of California to co-manage 
water quality and invasive species. Frequent cleaning 
with the gentlest, effective cleaning tool and level of 
effort on a schedule that is suitable for the amount of 
fouling in a given location and time of year should 
improve fouling control without stimulating the next 
generation of fouling growth. These findings have 
implications for developing fouling control policies that 
are environmentally and cost-effective.  
 

 
 
References Cited 
1. California Department of Pesticide Regulation. 2010. 
Notice of Decision to Initiate Reevaluation of Copper Based 
Antifouling Paint Pesticides. California Notice 2010-03. 
www.cdpr.ca.gov/docs/registration/canot/2010/ca2010-03.pdf 
Accessed July 15, 2010. 
2. California Professional Divers Association. 2008. Best 
Management Practices Certification Manual. April 5, 2008. 
118 pp. 
3. California Regional Water Quality Control Board, San 
Diego Region. 2006. Shelter Island Yacht Basin   TMDL for 
Dissolved Copper. 
http://www.waterboards.ca.gov/sandiego/tmdls/shelter%20isla
nd.html.   Accessed August 29, 2006. 
4. Floerl, O. 2002. Intracoastal Spread of Fouling Organisms 
by Recreational Vessels. Thesis submitted for the degree of 
Doctor of Philosophy. School of Tropical Environment 
Studies and Geography. James Cook University, Townsville, 
Australia.  
5. Johnson, L.T. and J.A. Gonzalez. 2004. Staying Afloat with 
Nontoxic Antifouling Strategies for Boats. California Sea 
Grant College Program Report No. T-054.  
 

6. Piola, R.F., K.A. Dafforn and E.L. Johnston. 2009. The 
influence of antifouling practices on marine invasions. 
Biofouling 25(7):633-644. 
7a. State of Washington 62nd Legislature. 2011. House Bill 
1785. An Act relating to limiting the use of certain antifouling 
paints; adding a new chapter to Title 70 RCW; and prescribing 
penalties. 
http://apps.leg.wa.gov/billinfo/summary.aspx?year=2011&bill
=1785#documents Accessed February 15, 2011.  
7b. State of Washington 62nd Legislature. 2011. 7b. Substitute 
Senate Bill 5436. An Act relating to the use of antifouling 
paints on recreational water vessels; adding a new chapter to 
Title 70 RCW; and prescribing penalties. 
http://apps.leg.wa.gov/billinfo/summary.aspx?bill=5436&year
=2011 Accessed February 15, 2011. 
 
Acknowledgments This publication is based upon scientific work conducted 
by L.T. Johnson, C.S. Culver, H.M. Page and J.E. Dugan. We gratefully 
acknowledge the marina and harbor authorities, who allowed us to work in 
their facilities. The research and this publication were supported in part by the 
California Department of Boating and Waterways Project No. 09-106-106 and 
No. 07-106-111, NOAA Grants Nos. NA10OAR4170060, 
NA08OAR4170669 and NA04OAR4170038, California Sea Grant Project 
No. A/EA-1 through NOAA’s National Sea Grant College Program, U.S. 
Dept. of Commerce; University of California Agriculture and Natural 
Resources; University of California Cooperative Extension; California 
Resources Agency; and Counties of San Diego, Santa Barbara and Ventura, 
and the Marine Science Institute, University of California Santa Barbara. The 
statements, findings and conclusions in this report are those of the authors and 
not necessarily those of the sponsors. The mention of commercial products, 
their source, or their use in connection with material reported herein is not to 
be construed as actual or implied endorsement of such products.  
 
The University of California Division of Agriculture & Natural Resources 
(ANR) prohibits discrimination or harassment of any person in any of its 
programs or activities (Complete nondiscrimination policy statement can be 
found at http://ucanr.org/sites/anrstaff/files/107734.doc) 
 
Inquiries regarding ANR’s equal employment opportunity policies may be 
directed to Linda Marie Manton, Affirmative Action Contact, University of 
California, Davis, Agriculture and Natural Resources, One Shields Avenue, 
Davis, CA 95616, (530) 752-0495. 
 
Leigh Johnson, Coastal Resources Advisor, University of 

California Cooperative Extension; 
 

Carolynn Culver, California Sea Grant Advisor, 
University of California; and 

 
Scott Parker, Program Representative,  

University of California Cooperative Extension 
 

 UCCE-SD/UC-SGEP Fact Sheet 2011-3 
February 2011 (rev. September 2011) 

 
http://ucanr.org/coast           http://cesandiego.ucdavis.edu  

                 


