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EPA Grant Agreement   NP-00946501-0  
Safer Alternatives to Copper Antifouling Paints for Marine Vessels 

First Semi-Annual Progress Report 
 
 
Date:  April 28, 2008 
 
Period:  October 1, 2007 through April 30, 2008 
 
Project Objectives 

The purpose of this project is to find, test and analyze alternatives to copper antifouling 
paints in the Shelter Island Yacht Basin.  The project team will test alternative coatings 
on panels and on boats.  The team will analyze the performance and cost of the 
alternative coatings and develop outreach materials that will be distributed widely.   

1. Summary of Accomplishments 

Over the first project period, The Port has: 

 Contracted with the Institute for Research and Technical Assistance 

 Assembled a workgroup and held two workgroup meetings 

 Developed a mission statement and convened a stakeholder group 

 Visited six boatyards in San Diego area 

 Contacted and received input from alternative coating suppliers 

 Began developing test protocol for panel testing 

The Port held the first workgroup meeting on February 7.  More than 60 interested parties 
attended the meeting or joined by phone.  Attendees included representatives from 
coating manufacturers, marinas, air and water regulatory agencies, EPA, boatyards, 
boaters, environmental groups, the Department of Pesticide Regulation and the City and 
County of San Francisco.   

At the first workgroup meeting, The Port and IRTA provided an overview of the project 
and asked for input from the group on several issues.  The Port asked attendees if they 
would like to join a smaller stakeholder group that would provide more detailed input to 
the project team.  The stakeholder group was assembled for the second workgroup 
meeting.   
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The Port and IRTA requested that coating suppliers who would like to have their 
products tested submit information to IRTA.  To date, information on 50 alternative 
coatings has been received.   

The project team contacted other experts to get background information on panel testing 
so a protocol for panel testing on this project could be designed.  The team visited the six 
San Diego area boatyards and discussed current copper coating application methods, 
gathered information on the commonly used copper coatings which could serve as 
baseline coatings in the panel testing, discussed boatyard experience in applying 
alternative coatings and established boatyard interest in assisting the project team with 
panel testing.  Four boatyards indicated an interest in helping the team apply the coatings 
to the panels.   

The project team held the second workgroup meeting on April 2, 2008.  Approximately 
50 interested parties attended the meeting or joined the meeting by phone. At this 
meeting, the stakeholders were acknowledged and asked to commit to the project mission 
statement.  The project team summarized the activities to date, discussed the draft list of 
test coatings and asked for input from the newly formed stakeholder group and the public 
on a proposed approach for the panel testing.   

2. Progress on Tasks 

 
Task 1:  Assemble Project Workgroup and Hold Regular Meetings 

As described above in the summary, the project team has held two workgroup meetings 
and has scheduled a third workgroup meeting for May 5.  The team assembled a 
stakeholder group and will continue to hold additional workgroup meetings throughout 
the project.  The stakeholder group is comprised of:   

 Marinas/Yacht Clubs (3 representatives and 3 alternates) 

 San Diego Bay Boatyards (2 representatives) 

 Environmental Interests (1 representative and 1 alternate) 

 Regulatory Agencies (2 representatives and 1 alternate) 

 Hull Cleaners (1 representative and 1 alternate) 

 Coating Suppliers/Manufacturers (4 representatives) 

 
Task 2: Investigate Current Coating Regime 

The project team visited the six boatyards in the San Diego area and talked with several 
coating suppliers to obtain information on copper coating application and cleaning 
procedures.  This task has been completed.   
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Task 3:  Investigate Alternative Non-Copper Coatings 

The project team has begun working on this task.  Suppliers have submitted information 
on 50 coatings for panel testing.  The team is working with the suppliers to develop 
application procedures for all of the coatings and to develop cleaning regimes.  This task 
is still underway.   

Task 4:  Develop Test Protocol for Preliminary Tests 

The project team has initiated this task.  The team described a proposed panel testing 
approach at the workgroup meeting held on April 2 and received input from the 
stakeholder group and the public.  The proposed panel testing approach is being revised 
and will be finalized before the next workgroup meeting on May 5.   

Task 5:  Conduct Preliminary Tests 

The project team intends to begin applying the baseline and alternative coatings to panels 
during the week of May 19.  The plan is to apply the coatings at four area boatyards with 
the suppliers present in each case.  The panels will be put into the water in June.  
Planning for the tests is currently underway.   

No work has been performed on Tasks 6 through 10 to date.   

3. Planned and Actual Schedules 

Task 2 was scheduled to be completed by April 1, 2008 and the task has been completed.  
Task 3 is scheduled to be completed by May 1, 2008 and it will be completed by that 
date.  Task 4 is scheduled to be completed by June 1, 2008 and it will be completed by 
that date.  Task 5 is scheduled to start on June 1, 2008 and the project team should have 
the panels in the water within the first week of June. 

4. Projected Accomplishments for Next Period 

During the next period, the project team will hold a workgroup meeting on May 5 to 
discuss and finalize the protocol for the panel testing.  The team will also initiate the 
panel testing.  The panels will be placed in the water beginning in June and will be 
monitored and cleaned on a regular basis until the end of the testing which is scheduled 
for October 1, 2008.  The team is considering leaving some of the panels in the water for 
an extended period to collect more information.   
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5. Problems Encountered 

No problems have been encountered during this first reporting period.   

6. Financial Expenditures 

To date, the Port has not requested federal funds for any of the expenditures identified in 
the Grant Agreement.   

7. Measurement Data 

No outcomes have been generated in the project to date.  The panel testing will yield 
information that can be used in the cost analysis and comparison.  The coatings that 
perform well will be applied to boats to further determine their performance and cost. 

For outputs, the project team has held two workgroup meetings with a total of 110 
attendees.  A smaller stakeholder group with 19 members and alternates was convened.  
Coatings suppliers have provided information on 50 coatings that will be tested.    
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Safer Alternatives to Copper Antifouling Paints for Marine Vessels 

Second Semi-Annual Progress Report 
 
 
Date:  October 30, 2008 
 
Period:  May 1, 2008 through September 30, 2008 
 
Project Objectives
 
The purpose of this project is to find, test and analyze alternatives to copper antifouling 
paints in the Shelter Island Yacht Basin.  The project team will test alternative coatings 
on panels and on boats.  The team will analyze the performance and cost of the 
alternative coatings and develop outreach materials that will be widely distributed. 
 
1.  Summary of Accomplishments 
 
Since the interim report submitted in April 2008, the Port of San Diego (Port) has 
completed the following tasks. 
 

 Held two stakeholder workgroup meetings; 
 

 Completed the development of the test protocol for the panel testing phase; 
 

 Recruited four boatyards to assist in applying coatings to panels and two marinas 
to allow slip space to install the panels for the testing phase; 

 
 Applied coatings to panels; 

 
 Installed panels at two marinas in the Shelter Island Yacht Basin (SIYB); 

 
 Conducted inspections and cleaning of panels at intervals specified in the panel 

testing protocol 
 

 Initialized analysis of the data and preparing report on the panel testing results 
 
During the previous reporting period, the Port and IRTA developed ideas for a draft 
protocol for the panel testing phase and presented these ideas to the stakeholder 
workgroup for the panel testing phase at the second stakeholder workgroup meeting in 
April 2008.  Through collaboration with the workgroup and incorporation of various 
comments or suggestions, a draft protocol was developed and distributed at the third 
stakeholder working group meeting on May 5, 2008.   
 
At the meeting on May 5, 2008, approximately thirty-three interested parties were either 
in attendance at the meeting or joined by phone.  Attendees included representatives from 

DOCS# 324002 - 1 - 



coating manufacturers, marinas, boatyards, boaters, environmental groups, hull cleaners, 
air and water regulatory agencies such as the Department of Pesticide Regulation (DPR), 
EPA, and the Regional Water Quality Control Board, and the City and County of San 
Francisco.  Additional comments on the panel testing protocol were received at that time.  
The final version of the panel testing protocol was released in June 2008 to the 
workgroup and posted to the Port’s website.  On October 13, 2008, the Port and IRTA 
hosted a stakeholder workgroup meeting that focused on obtaining more detailed input 
from the stakeholder workgroup on the boat test phase of the study.  Twenty people were 
in attendance in person or by phone.   
 
Initially, the coating suppliers expressed interest in submitting as many as fifty alternative 
coatings.  By the submittal deadline of May 19, 2008, only forty-six alternative coatings 
were received and applied to the fiberglass panels.  Four San Diego Bay boatyards agreed 
to assist the project team in applying the coatings to the fiberglass panels.  The project 
team oversaw and participated in the entire coating application process and completed 
this task on May 30, 2008. 
 
On June 2 and 3, 2008, the project team installed the panels on floating docks at two 
marinas in the SIYB who had agreed to participate in the testing.  Since that time, the 
project team inspected and cleaned the panels 13 times according to the schedule 
specified in the protocol.  On October 8, 2008, panel inspection and cleaning assessments 
were completed. 
 
The project team has begun analyzing the data collected during the inspections/cleanings 
and has also begun preparing a report on the results.  The report will be presented at the 
fourth stakeholder workgroup meeting on December 10, 2008. 
 
2.  Progress on Tasks 
 
Task 1:  Assemble Project Workgroup and Hold Regular Meetings 
 
As described above in the summary, the project team held two workgroup meetings 
during this period.  The team presented and discussed the draft protocol for the panel 
testing to the thirty-three participants at the April meeting.  Comments received from the 
workgroup were incorporated into the panel testing protocol as deemed appropriate by 
the project team.  The October meeting, attended by twenty people, focused on obtaining 
stakeholder on the boat test phase of the study.   
 
Task 3:  Investigate Alternative Non-Copper Coatings 
 
The project team researched to identify the alternative coatings that were available or 
being developed and solicited information on alternative coatings from various suppliers.  
Initially, information on fifty coatings was submitted to the project team.  The project 
team worked with all of the suppliers to develop agreed upon application procedures and 
cleaning regimes for each of the alternative coatings.  This task has been completed. 
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Task 4:  Develop Test Protocol for Preliminary Tests 
 
The panel testing protocol specified the type of material and dimensions of the panels for 
testing, the description of the frames that were used to hold the panels and the methods of 
attaching the panels to the floating docks at the marinas/yacht clubs.  Assessment of the 
test coatings involved conducting regular inspections of the test coatings and performing 
specified cleaning regimes for all of the alternative and baseline copper coatings, as well 
as the gel coat only and blank panels.  The protocol for the panel testing was completed 
during this period.   
 
Task 5:  Conduct Preliminary Tests 
 
The project team worked with the boatyards the last two weeks of May to apply all the 
coatings to the panels.  Most of the suppliers were present during the application and 
many applied their own coatings.  Suppliers provided 46 alternative coatings for the 
testing.  Two copper coatings, one a low copper content coating and the other a high 
copper content coating, were also provided by the suppliers to act as baseline coatings.  
The alternative test coatings were classified into three categories: zinc coatings; non-zinc 
organic biocide coatings; and non-biocide coatings.  Eighteen zinc coatings, four non-
zinc biocide coatings and 24 non-biocide coatings were each applied to a series of three 
panels.  Each panel series painted with the same coating was then attached to a single 
frame.  
 
The panels/frames were placed in the water and attached to floating docks June 2 and 3, 
2008 at two marinas in SIYB.  The inspections and cleanings were conducted by the 
project team from June through early October 2008.  Within each panel series, one panel 
served as the control for each coating and was not cleaned at all during the testing phase.  
A second panel was cleaned with soft carpet every three weeks to mimic a schedule many 
hull cleaners use for cleaning boat hulls during the summer time period, while the third 
panel was cleaned according to the suppliers’ instructions. 
 
This task was completed during this reporting period. 
 
Task 6:  Analyze Results of Preliminary Tests and Select Best Coatings 
 
This task has been initiated by the project team.  The team has begun to analyze the 
results of the panel testing and will prepare a report that will be distributed to the 
stakeholder group prior to the meeting on December 10, 2008. 
 
Task 7:  Develop Test Protocol for Scaled-Up Testing 
 
The project team has just initiated this task.  The team is identifying various sources of 
boats to be assessed during the scaled-up testing.  A number of boat owners willing to 
participate in the coating tests for boats have expressed their interest to the project team.  
The team has also begun the development of the protocol for the boat testing phase. 
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3.  Planned and Actual Schedules
 
Task 3 was scheduled to be completed by May 1, 2008 and it was completed by that date.   
 
Task 4 was scheduled to be completed by June 1, 2008 and it was completed by that date.   
 
Task 5 was scheduled to be completed by October 1, 2008 and was completed on October 
8, 2008.   
 
Task 6 is scheduled to be completed by January 1, 2009 and Task 7 is scheduled to be 
completed by March 1, 2009. 
 
4.  Projected Accomplishments for Next Period 
 
During the next period, the project team will continue holding stakeholder workgroup 
meetings.  The project team will present and discuss the results of the panel testing and 
will discuss which coatings are being selected to move forward to the boat testing phase 
of the project.  The project team will also finalize the protocol for the boat testing phase 
and will begin the boat testing evaluations.   
 
5.  Problems Encountered
 
No problems have been encountered during the second reporting period. 
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6.  Financial Expenditures
 

Table 1 identifies the expenses that have occurred for this project to date.  This table is 
consistent with the budget categories identified in the Grant Agreement.   

Table 1 – Project Expenditures from January 1, 2008 – September 30, 2008 

Budget Category Project Expenses  
(Jan 1 – Sept 30, 2008) 

Approved Project 
Budget 

Personnel $36,366.55 $80,961 
Fringe Benefits 23,820.09 $40,072 
Travel $2,303.00 $11,895 
Supplies $3,799.89 $3,799.89 
Contractual $71,505.00 $231,825 
Construction $0 $0 
Other  $0 $0 
Total  $137,794.53 $380,033 

 
 
It should also be noted that the Port has expended an additional $25,014.50 on services 
not allotted within the grant agreement budget categories, yet essential for successful 
implementation of this agreement. 
 
7.  Measurement Data 
 
No outcomes have been generated in the project to date.  When the project team 
completes analysis of the panel testing assessment, coatings moving through to the next 
testing phase will be identified. 
 
For outputs during this period, the project team held two workgroup meetings; attendance 
at theses meetings totaled fifty-three attendees.  Coating suppliers provided information 
on and samples of 46 alternative coatings and two copper baseline coatings.  Fifty-seven 
frames holding 171 total panels were tested, inspected and cleaned according to the 
protocol during this reporting period. 
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EPA Grant Agreement NP-00946501-0 
Safer Alternatives to Copper Antifouling Paints for Marine Vessels 

Third Semi-Annual Progress Report 
 
 
Date:  April 10, 2009 
 
Period:  October 1, 2008, through March 31, 2009 
 
Project Objectives
 
The purpose of this project is to identify, test and analyze alternatives to copper 
antifouling paints in the Shelter Island Yacht Basin.  The project team will test 
alternative coatings on panels and on boats.  The team will analyze the 
performance and cost of the alternative coatings and develop outreach materials 
that will be widely distributed. 
 
1.  Summary of Accomplishments 
 
Since the interim report submitted in October 2008, the Port of San Diego (Port) 
has completed the following tasks: 
 

• Held two stakeholder workgroup meetings; 
 
•  Completed analysis of the panel testing results;  
 
• Identified 21 top performing paints in the panel testing and developed 

protocol to apply paints to boats.  Selected 10 coatings to test on boat 
hulls;  

 
• Recruited four boatyards to assist in applying coatings to boats; 
 
• Recruited boat owners willing to have selected top performing paints 

applied to their boats and developed written agreements to ensure 
participation guidelines are met; 

 
• Recruited local divers to assist in inspection and cleaning of the test 

boats; 
 
• Developed protocol for underwater assessment and hull cleaning for 

the test coatings; 
 
• Boat hull painting has commenced.   
 

During the previous reporting period, the Port and Institute for Research and 
Technical Assistance (IRTA) completed the panel testing of 46 alternative paints 
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which were provided by various coating suppliers.  During this period, the project 
team analyzed the results of the panel testing.  The results of the panel testing 
were presented to the stakeholder workgroup at a meeting on December 10, 
2008 and the team asked for input on the procedures for moving on to the boat 
testing phase.   
 
At the December 10 meeting, approximately 44 interested parties were either in 
attendance at the meeting or joined by phone.  The project team received 
substantial input from the workgroup members on a design for the boat testing 
phase.  On January 21, another workgroup meeting was held to discuss the 
team’s proposed approach to the boat testing phase and to solicit input from the 
workgroup members.  At this meeting, approximately 36 interested parties either 
attended or joined by phone.  Attendees for both meetings included 
representatives from coating manufacturers, marinas, boatyards, boaters, 
environmental groups, hull cleaners and regulatory agencies such as the 
Department of Pesticide Regulation (DPR) and the Regional Water Quality 
Control Board.   
 
With input from the workgroup members, the project team decided to prioritize 
the paints to be tested on boat hulls.  The highest priority was given to the top 
performing non-biocide paints.  The project team developed a tiered approach to 
ensure the top performing non-biocide paints were included in the next phase 
regardless of the number of available boats. Through this tiered approach, 10 of 
the 21 top performing coatings were chosen to be applied to boats.  Six of the 
coatings are non-biocide coatings.  Three of the coatings are biocide coatings 
containing either zinc and/or organic biocide active ingredients.  The remaining 
coating contains zinc oxide only, but no active ingredients.  Only one coating will 
be applied to each boat. 
 
The project team visited boatyards to inquire about their assistance in applying 
the coatings to boats. Four of the boatyards agreed to participate in the study.  
The project team also met with boat owners to discuss their participation in the 
study and answer any questions regarding the application of the alternative 
paints, which would occur during a routine haul out.  In addition, the team met 
with the divers several times to solicit input on a hull cleaning protocol and one 
diver was recruited to inspect and test all the boats in the boat testing phase. 
 
Currently, paints are being applied to volunteer boats.  It is anticipated that the 
painting should be completed in early May, enabling assessment to commence 
on schedule.    
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2.  Progress on Tasks 
 
Task 1:  Assemble Project Workgroup and Hold Regular Meetings 
 
As described above in the summary, the project team held two workgroup 
meetings during this period.  The team presented and discussed the results of 
the panel testing at the first meeting and solicited input for developing the boat 
testing phase.  At the second meeting, the team presented an approach for 
testing the top performing paints on boat hulls and received additional comments 
from the workgroup.  The project team met with boat owners interested in 
participating in the project on February 9, 2009.  The project team discussed the 
study and the role the boat owner would play in the study to twelve interested 
parties in attendance and answered questions.  In addition, the project team met 
with five local hull cleaners on February 2, 2009 to discuss the test protocol for 
scaled-up testing and the role of hull cleaners in the boat hull testing phase.     
 
Task 6:  Analyze Results of Preliminary Tests and Select Best Coatings 
 
This task has been completed by the project team.  In the panel testing, almost 
all of the alternative biocide paints performed well and required very little 
cleaning.  Two types of non-biocide paints were tested on panels.  The “hard” 
paints containing epoxy and/or ceramic were very difficult to clean whereas the 
“soft” paints, generally containing silicon compounds, were easier to clean.  Five 
of the soft paints and the best performing hard non-biocide paints were selected 
to be put on boats for the one paint/one boat test.   
 
Task 7:  Develop Test Protocol for Scaled-Up Testing 
 
The project team has completed many of the components of this task.  Based on 
input from the stakeholder workgroup, the team decided to apply 10 coatings to 
boat hulls.  If more than 10 boats are available, the non-biocide paints that 
performed well in the panel testing phase will be applied as duplicates to the 
additional boat hulls.  The project team worked with the suppliers to determine 
the best methods of applying their paints, recruited four boatyards willing to 
assist in applying the paints, recruited boaters willing to paint their boats with test 
paints and recruited a diver to assist the team in inspecting and cleaning the boat 
hulls regularly.  The project team is currently accepting comments on the field 
testing protocol for the inspection and assessment of the test coatings on boat 
hulls.  This field testing protocol is anticipated to be finalized by the end of April.   
 
Task 8:  Conduct Scaled-Up Tests 
 
The project team has started applying the selected test paints to boat hulls.  It is 
anticipated that all but one of the boats should be painted by early May.  The 
remaining boat is anticipated to be painted by early June.   
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3.  Planned and Actual Schedules
 
Task 6 was scheduled to be completed by January 1, 2009, and was completed 
in the middle of January.  Task 7 was scheduled to be completed by March 1, 
2009, and many components were completed by the end of March.  The 
remaining element, the field testing protocol is anticipated to be final by April 30.  
Task 8 is scheduled to be completed by October 1, 2009. 
 
4.  Projected Accomplishments for Next Period 
 
During the next period, the project team will hold a workgroup meeting to present 
the status of the boat paint applications.  The team will finish applying the 10 
selected paints to the boats.  Underwater hull assessment and cleaning will occur 
regularly on a three week interval.  The three-week inspections/cleanings of the 
boat hulls will be initiated with the project diver.  The boats will be monitored 
regularly during the next six months.  
 
5.  Problems Encountered 
 
No problems have been encountered during the third reporting period. 
 
6.  Financial Expenditures 
 

Table 1 identifies the expenses that have occurred for this project to date.  This 
table is consistent with the budget categories identified in the Grant Agreement.   

Table 1 – Project Expenditures from October 1, 2008 – March 31, 2009 

Budget 
Category 

Project Expenses  
(Oct 1, 2008 –  
Mar 31, 2009) 

Approved Project 
Budget 

Personnel $25,969 $80,961 
Fringe Benefits $17,009 $49,072 
Travel $726 $14,165 
Supplies $0 $4,010 
Contractual $36,966 $231,825 
Construction $0 $0 
Other  $0 $0 
Total  $80,670 $380,033 

 
 
It should also be noted that during this period, the Port has expended an 
additional $5,354.49 on services not allotted within the grant agreement budget 
categories, yet essential for successful implementation of this agreement. 
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7.  Measurement Data 
 
One outcome generated during this period was the identification of the 21 top 
performing paints from the panel testing phase.  Another outcome was the 
selection of a subset of the top performing paints to use for the boat testing 
phase.  Of these, all six of the top performing non-biocides, three active biocide 
paints and one zinc-based non-biocide were included.   
 
For outputs during this period, the project team held two workgroup meetings 
with 80 attendees.  The results of the panel tests were finalized and tables 
identifying the top performing paints were developed.  Formal agreements were 
also developed between the Port and boaters during this period.  These 
agreements memorialized the boater’s participation responsibilities and identified 
cost-sharing elements.  Agreements were also developed between the Port and 
boatyards and the Port selected hull cleaners to bring these parties formally into 
this project.   
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EPA Grant Agreement NP-00946501-2 
Safer Alternatives to Copper Antifouling Paints for Marine Vessels 

Semi-Annual Progress Report 
 
 
Date:  October 30, 2009 
 
Period:  April 1, 2009 through September 30, 2009 
 
Project Objectives
 
The purpose of this project is to find, test and analyze alternatives to copper antifouling 
paints in the Shelter Island Yacht Basin.  The project team will test alternative coatings 
on panels and on boats.  The team will analyze the performance and cost of the 
alternative coatings and develop outreach materials that will be distributed widely. 
 
1.  Summary of Accomplishments 
 
Since the interim report submitted in April 2009, the project team has completed the 
following tasks: 
 

 Held one workgroup meeting.   

 Worked with four boatyards to apply paints to boats.   

 Applied alternative paints to test boats.   

 Completed field inspection forms for documenting visual observations and 
cleaning efforts. 

 Developed and distributed boater tracking logs and a boater information packet to 
all boater volunteers.   

 Conducted regular three-week inspections of boats and cleaned boat hulls when 
necessary. 

 Conducted enhanced inspections and cleaning for two test boats that were 
determined to need more frequent cleaning.   

 Held a hull cleaner Quality Assurance field coordination effort to compare 
project-related field efforts to industry standards.   

 Provided project updates to the stakeholders and the general public on the Port’s 
website.   

 Provided educational information about this project and alternative hull paints at 
two events during the period.   

 
During this period, the project team held one workgroup meeting to discuss and finalize 
the boat painting protocol.  There were 34 representatives attending the meeting either in 
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person or by phone.  These attendees provided input on both the protocol and the paint 
application and hull cleaning processes. 
 
The hull testing protocol was finalized during this reporting period.  The final hull testing 
protocol included a rating system for fouling growth and cleaning efforts and a 
description of the QA efforts that will be employed for this project.  Field forms were 
also included in the final testing protocol.   
 
During this period, the Port recruited additional boaters and painted nine more test boats.  
There are currently eleven boats in the project.  Three of the boats have biocide coatings, 
two of the boats have zinc oxide only paint and six of the boats have non-biocide 
coatings.  Two of the six non-biocide coatings are duplicates.  As the boats were painted, 
they were included in the regular three-week inspection and cleaning schedule.  Two of 
the boats required more frequent cleaning and they have been placed on a two-week 
inspection and cleaning schedule.  
 
As part of the QA for this project, the project team identified the need for a periodic peer 
review on the hull cleaning process.  This was identified in the final hull testing protocol.  
The primary objective for this QA step was to obtain an objective hull cleaning in-water 
perspective on the rating scales we are using for assessing fouling growth, coating 
condition, and cleaning effort.  This peer review was designed to ensure this project 
conducts cleaning consistent with industry standard practices and that the fouling/coating 
condition ratings are consistent and can be replicated.  On July 14, 2009, the project team 
invited non-project hull cleaners to conduct a QA check on the project’s inspection and 
cleaning process.  Four non-project hull cleaners participated.  Their findings indicated 
that hull cleaning practices are consistent with industry standards.  The QA process also 
evaluated the cleaning ratings and determined that project hull cleaners were accurate in 
rating cleaning efforts.    
 
During this period, the project team provided educational information about alternative 
hull paints and this grant project to interested parties.  On June 27, project team staff 
participated in the California Yacht Marina Member Appreciation Day (Chula Vista, 
CA).  During this event, staff met with boaters and discussed the grant project and 
answered questions about hull paints.  On July 9, the project team gave an update to the 
Interagency Coordinating Committee Antifouling Strategy Workgroup.  The update 
included progress on this grant project and the inspection/cleaning process used to assess 
the paints.  Twenty-seven people participated in this meeting.   - 
 
2.  Progress on Tasks 
 
Task 1:  Assemble Project Workgroup and Hold Regular Meetings 
 
As described above in the summary, the project team held one workgroup meeting during 
this period.  Approximately 34 interested parties were either in attendance at the meeting 
or joined by phone.  Attendees included representatives from coating manufacturers, 
marinas, boatyards, boaters, environmental groups, hull cleaners and regulatory agencies.  
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The team discussed the boat painting phase and presented, and finalized the hull testing 
protocol. 
 
Task 7:  Develop Test Protocol for Scaled-Up Testing 
 
The project team used input from the stakeholder workgroup to finalize the hull testing 
protocol during April.  The protocol identified how each coating’s performance would be 
evaluated, including the process for assessing the amount of fouling present at each 
inspection, the coating condition and the level of effort required to clean the hull.  The 
final protocol included application procedures, an overview of the inspection process, 
rating scales for evaluating the coatings, QA procedures, and field forms for documenting 
information.   
 
Two forms were developed, one designed for underwater use and recording specific hull 
conditions and the other for complete tracking of each field effort.  These forms captured 
general observations during inspection efforts, assessments of fouling, and assessments of 
cleaning and coating condition. The protocol was posted on the Port’s website and was 
distributed to the stakeholder workgroup via email.  This occurred in June 2009.   
 
 
Task 8:  Conduct Scaled-Up Tests 
 
Several test boats were painted during the period.  The project team coordinated with the 
boatyards to paint the test boats in April and most were completed by June.  There are 
currently 11 boats in San Diego Bay that have been painted with alternative coatings.  
The project team worked with the coating suppliers to determine the best methods of 
applying their paints and worked with boatyards to apply the paints according to 
manufacturer’s instructions.   
 
The project team began inspecting and cleaning the boats on a three-week schedule as 
specified in the protocol.  In general, the boats are inspected and the hulls are cleaned 
only if cleaning is required.  The team is working with one hull cleaning company which 
handles all of the boats.  Consistent with the hull testing protocol, the least aggressive 
cleaning method is used if a boat requires cleaning.  More aggressive tools are only used 
if necessary to remove the fouling.   
 
Coatings on two of the test boats appeared to require more frequent cleaning based on 
early inspection findings.  Midway through the summer, the project team elected to 
increase the inspection and cleaning frequency of these boats to a two-week frequency.  
This appears adequate to keep fouling growth under control.   
 
3.  Planned and Actual Schedules
 
Task 1 is ongoing throughout the project and is occurring on regular intervals.  Task 7 
was scheduled to be completed by March 1, 2009, and many components were completed 
by the end of March.  The remaining element, the field testing protocol was finalized in 
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April, 2009.  Task 8 was originally scheduled to be completed by October 1, 2009; but 
with the approved grant extension for additional time, this task is anticipated to be 
completed in December, 2010. 
 
4.  Projected Accomplishments for Next Period 
 
During the next period, the project team plans to continue the boat testing phase.  
Additional peer review efforts may be schedule to evaluate data and program 
consistency.  The team will also initiate Task 9 “Analyze/Compare Performance and Cost 
and Evaluate Cross-Media and Worker Issues.” 
 
5.  Problems Encountered
 
Two of the alternative test coatings have been eliminated from the hull testing due to 
performance issues.  These coatings failed to meet performance standards for fouling and 
coating conditions.  Because this project is designed to test alternative hull coating for 
“real-world” use, performance issues such as these are expected outcomes.  Furthermore, 
removal of ineffective coatings during the study period ensures that only viable options 
are presented in the final report.   
 
6.  Financial Expenditures
 

Table 1 identifies the expenses that have occurred for this project to date.  This table is 
consistent with the budget categories identified in the Grant Agreement.   

Table 1 – Project Expenditures from April 1, 2009 – September 30, 2009 

Budget Category 
Project Expenses  
(April 1, 2009 –  
Sept 30, 2009) 

Approved Project 
Budget 

Personnel $25,283.94 $80,961 
Fringe Benefits $15,835.00 $49,072 
Travel $2,666 $14,165 
Supplies $0 $4,010 
Contractual $39,455 $231,825 
Construction $0 $0 
Other  $0 $0 
Total  $85,099 $380,033 

 
 
It should also be noted that during this period, the Port has expended an additional 
$27,633 on services not allotted within the grant agreement budget categories, yet 
essential for successful implementation of this agreement. 
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7.  Measurement Data 
 
One of the outcomes generated during this period was that nine boats were painted with 
alternative coatings and one boat was repainted with another coating.  Another outcome 
was the finding that the project’s inspection and hull cleaning activities are being 
conducted in a manner consistent with industry standards.  This was determined through 
the use of a coordinated QA peer review that occurred during a routine hull 
inspection/cleaning effort.   
 
For outputs during this period, the project team held one workgroup meeting with 34 
attendees.  The hull testing protocol was finalized and distributed to the workgroup via 
email and also posted on the Port’s website.  Two field forms were completed as a part of 
the hull testing protocol.  Information packets were distributed to each project boater.  
These packets included a summary of the project and its anticipated outcomes, brief 
information about the test coating, and a log to track vessel use.  The project team also 
held on QA field coordination meeting with four hull cleaners in attendance.   
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EPA Grant Agreement NP-00946501-4 
Safer Alternatives to Copper Antifouling Paints for Marine Vessels 

Semi-Annual Progress Report 
 
 
 
Date:  April 30, 2010 
 
Period:  October 1, 2009 through March 31, 2010 
 
Project Objectives 
 
The purpose of this project is to find, test and analyze alternatives to copper antifouling 
paints in the Shelter Island Yacht Basin.  The project team will test alternative coatings 
on panels and on boats.  The team will analyze the performance and cost of the 
alternative coatings and develop outreach materials that will be distributed widely. 
 
1.  Summary of Accomplishments 
 
Since the progress report submitted in October 2009, the project team has completed the 
following tasks: 
 
 Applied an alternative paint to one new test boat. 

 
 Conducted regular three-week inspections of boats and cleaned boat hulls when 

necessary. 
 
 Conducted enhanced inspections and cleaning for two test boats that were determined 

to need a more frequent cleaning frequency. 
 
 Provided project updates to suppliers of coatings on boats about paint performance. 

 
 Provided project updates to the stakeholders and the general public on the Port’s 

website.    
 
 Provided outreach about the EPA project and alternative coatings at two events 

during this time period.   
 
During this period, the project team arranged for a non-biocide alternative paint to be 
applied to one test boat.  The boat was then included in the regular three-week inspection 
and cleaning schedule. 
 
There are twelve boats are now included in the project.  Three of the boats have biocide 
coatings, two of the boats have zinc-oxide paint and seven of the boats have non-biocide 
coatings.  Two of the seven non-biocide coatings are duplicates.  Of the twelve boats, two 
required more frequent cleaning and as such, were placed on a two-week inspection and 
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cleaning schedule during the last period.  During this period, the two-week inspections 
were continued and, more recently, the boats were put back on the three-week schedule. 
 
During the period, the project team updated the coating suppliers on the performance of 
their coatings on the boats.  In addition, when enhanced cleaning of the boat was 
necessary, the project team contacted the supplier and discussed the types of tools that 
could be used to clean the fouling from the boats.  In all cases, the team received 
permission before cleaning with a more aggressive tool. 
 
During the period, the project team provided educational information about alternative 
hull paints and the EPA grant project to interested parties.  The project team continued to 
participate in the state-wide IACC Marinas and Recreational Boating and Antifouling 
Strategy Workgroup, led by the Department of Pesticide Regulation (DPR), to increase 
overall understanding of copper impacts statewide.  The project team provided an update 
to the workgroup on the EPA grant project at the April 8, 2010 meeting.   
 
 2.  Progress on Tasks 
 
Task 8:  Conduct Scaled-Up Tests 
 
A new test boat was added to the program and was painted during the period.  This boat 
was included to be a duplicate of an existing test coating for comparability purposes.  The 
project team coordinated with the boatyard and the supplier to apply the paint according 
to the manufacturer’s instructions.  The painting was completed in December.  There are 
currently 12 boats in San Diego Bay that were painted with alternative coatings. 
 
The bulk of the work during this reporting period was a continuation of the efforts to 
conduct the scaled-up (boat hull) testing.  During the period, the project team continued 
inspecting and cleaning the boats on a three-week schedule as specified in the protocol.  
Two of the boats were started on a two-week schedule during the previous period and this 
schedule was continued for part of the current period.  The two boats were put back on 
the three-week inspection and cleaning schedule in February, after it was determined that 
fouling had decreased and the coating could withstand a longer cleaning duration.   
 
In general, the boats are inspected and the hulls are cleaned only if cleaning is required.  
The team is working with one hull cleaning company which handles all of the boats.  
Consistent with the hull testing protocol, the least aggressive cleaning method is used if a 
boat requires cleaning.  More aggressive tools are only used if necessary to remove the 
fouling.  The project team is careful to contact the supplier to discuss the cleaning when it 
is observed that a more aggressive cleaning tool is required. 
 
3.  Planned and Actual Schedules 
 
Task 1 (Assemble Project Workgroup/Hold Meetings) is ongoing throughout the project 
and is occurring at regular intervals as appropriate.  During this report period, the Port 
requested, and received a time extension extending the project through January 2011.  
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This will enable a more complete assessment of the alternative test coatings that is 
consistent with the life expectancies for copper coatings.  Task 8 (Conduct Scaled-up 
Tests) was originally scheduled to be completed by October 1, 2009. It now will be 
extended through December 2010 to fully assess the test coatings.  The information for 
the cost evaluation (Task 9) and development of outreach materials (Task 10) are 
anticipated to start in the upcoming months and continue through the extended duration 
of the project.   
 
4.  Projected Accomplishments for Next Period
 
During the next period, the project team plans to continue the boat testing phase.  A 
notice for a workgroup meeting has been sent out to the stakeholders and the meeting will 
be held on May 6.  The team will shortly initiate Task 9 (Analyze/Compare Performance 
and Cost and Evaluate Cross-Media and Worker Issues).  During the next period, the 
team will begin drafting an outline for the final report and will initiate Task 10 (Prepare 
Report and Outreach Materials). 
 
5.  Problems Encountered
 
No problems have been encountered during this period.  The approved time extension 
through January, 2011 will enable a full evaluation of the alternative coatings that is 
consistent with the life expectancy of the traditional copper coatings.   
 
6.  Financial Expenditures
 
The project team is continuing to effectively utilize grant funding and is progressing on 
schedule for grant expenditures.  It should be noted that the Port has fulfilled its grant 
match in terms of both the cash match and the in-kind staffing.  Table 1 identifies the 
expenses that have been billed to the project.  The table is consistent with the budget 
categories identified in the Grant Agreement.  The Grant funding is anticipated to be 
sufficient to continue the work through the approved time extension.    

Table 1 – Project Expenditures from October 1, 2009 – March 31, 2010 

Budget Category 
Project Expenses  

(October 1, 2009 –  
March 31, 2010) 

Approved Project 
Budget 

Personnel $11,849 $80,961 
Fringe Benefits $9,124 $49,072 
Travel $1,817 $14,165 
Supplies $0 $4,010 
Contractual $27,695 $231,825 
Construction $0 $0 
Other  $0 $0 
Total  $50,485 $380,033 
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It should also be noted that during the period, the Port has expended an additional 
$24,458 on services not allotted within the grant agreement budget categories.  These 
services, consisting of expenses for hull cleaning of the test boats, painting the boats, and 
underwater evaluations, are essential for successful implementation of the agreement. 
 
7.  Measurement Data 
 
One of the outcomes generated during this period was that one additional boat was 
painted with an alternative coating. 
 
Several outputs related to education and outreach occurred during the reporting period.  
Each educational effort provides the chance to encourage boaters or hull cleaners to 
switch to safer alternatives, the ultimate goal of this grant project.   
 
The project team provided outreach at two events during the period.  Information was 
provided at the Sunroad Boat Show on January 28-31, 2010.  Outreach was also provided 
at the Day at the Docks event on April 18, 2010.  Attendance for each event was 
estimated to be over 10,000 people. 
 
The project team met with the Port’s General Services dive team staff on March 3, 2010, 
to provide information on alternative hull paints, associated maintenance strategies, and 
the Port fleet’s boat hull paint conversion efforts.  This effort is enabling Port staff to 
become more familiar with non-copper hull paints and proper cleaning methodology. 
 
On February 22, 2010, the project team contacted the seven coating suppliers 
participating in the boat hull testing to provide updates of how their coating(s) were 
performing.  These informal conversations help to improve the understanding of the test 
program and provide valuable input to the suppliers on the real-world maintenance efforts 
necessary for their coating(s).   
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EPA Grant Agreement NP-00946501-4 
Safer Alternatives to Copper Antifouling Paints for Marine Vessels 

Semi-Annual Progress Report 
 
 
 
Date:  October 31, 2010 
 
Period:  May 1, 2010 through October 31, 2010 
 
Project Objectives 
 
The purpose of this project is to find, test and analyze alternatives to copper antifouling 
paints in the Shelter Island Yacht Basin.  The project team will test alternative coatings 
on panels and on boats.  The team will analyze the performance and cost of the 
alternative coatings and develop outreach materials that will be distributed widely. 
 
1.  Summary of Accomplishments 
 
Since the progress report submitted in April 2010, the project team has completed the 
following tasks: 
 
 Held one workgroup meeting 

 
 Conducted regular three-week inspections of boats and cleaned boat hulls when 

necessary. 
 
 Conducted enhanced inspections and cleaning for two test boats that were determined 

to need more frequent cleaning frequency. 
 
 Distributed a draft and final annotated outline for the final report. 

 
 Provided project updates to the stakeholders and the general public on the Port’s 

website. 
 
For the last period, twelve boats were included in the project.  Three of the boats have 
biocide coatings, two of the boats have zinc oxide only paint and seven of the boats have 
non-biocide coatings.  Three of the seven non-biocide coatings are duplicates.  Two of 
the twelve boats required more frequent cleaning.  During the last period, they had been 
placed on a two-week inspection and cleaning schedule.  During this period, the two-
week inspections were continued.  In September 2010, both boats returned to the three-
week schedule. 
 
Additionally, when enhanced cleaning of the boat was necessary, the project team 
contacted the coating supplier and discussed the types of tools that could be used to clean 
the fouling from the boats.  In all cases, the team received permission before cleaning 
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with a more aggressive tool.  One coating supplier joined the divers to inspect the two 
boats that were painted with his test coating. 
 
During the period, the project team provided educational information about alternative 
hull paints and the EPA grant project to interested parties.  The project team continued to 
participate in the state-wide IACC Marinas and Recreational Boating and Antifouling 
Strategy Workgroup, led by the Department of Pesticide Regulation (DPR), to increase 
overall understanding of copper impacts statewide.  The project team provided an update 
to the workgroup on the EPA grant project at the August 11, 2010 meeting.  At this 
meeting, the project team discussed the timing of the final report and provided the 
annotated outline to the group, enabling them to comment on the structure of the report 
prior to it being drafted.  An educational flyer about alternative hull paints and the EPA 
grant project was also distributed at two outreach events: 1) the Festival of Sail San 
Diego on September 2-6, 2010, which had an estimated 10,000 people in attendance, and 
2) Chula Vista Harbor Days Festival on October 9-10, 2010, with 200 people estimated in 
attendance.       
 
 2.  Progress on Tasks 
 
Task 1:  Assemble Work Group 
 
Over the period, the project team held one work group meeting on May 6.  There were 29 
participants in attendance and 12 participants via conference call.   These included paint 
suppliers, boatyard representatives, divers, boaters, government agency representatives 
and environmental group representatives.  The purpose of the meeting was to update the 
work group and interested parties on the boat hull testing program and to describe the 
approach to the analysis or the results of the boat testing. 
 
Task 8:  Conduct Scaled-Up Tests 
 
During the period, the project team continued inspecting and cleaning the boats on a 
three-week schedule as specified in the protocol.  Two of the boats continued on a two-
week schedule for part of the current period.  The two boats were put back on the three-
week inspection and cleaning schedule in September 2010.   
 
In general, the boats are inspected and the hulls are cleaned only if cleaning is required.  
The team has continued to work with the same hull cleaning company which has handled 
all of the boats.  Consistent with the hull testing protocol, the least aggressive cleaning 
method is used if a boat requires cleaning.  More aggressive tools are only used if 
necessary to remove the fouling.  The project team is careful to contact the supplier to 
discuss the cleaning when it is observed that a more aggressive cleaning tool is required. 
 
Task 9:  Analyze/Compare Performance and Cost and Evaluate Cross-Media and Worker 
Issues  
 

EPA Grant Agreement NP-00946501-4   10/31/2010 
 2 



The project team began analyzing the results of the boat testing during the period.  The 
results will be used in the report to determine the performance and cost of the alternative 
paints. 
 
Task 10:  Prepare Report and Outreach Materials 
 
The project team developed an annotated outline for the final project report.  The draft 
outline was distributed to the work group members and placed on the Port website.  The 
comments that were received were incorporated into the outline and the final outline was 
distributed to stakeholders.  A copy of the annotated outline is attached to this progress 
report.  The project team is currently completing the analysis of the boat testing and 
preparing a draft of the final project report.    
 
3.  Planned and Actual Schedules 
 
Task 1 is ongoing throughout the project and is occurring at regular intervals as 
appropriate.  The project team is planning to have a final work group meeting in 
November to discuss the draft report.  Task 8 was originally scheduled to be completed 
by October 1, 2009.  The Port received a grant extension for additional time for the 
project and Task 8 should be completed by December 2010.  Task 9 was initiated in 
September as planned.   
 
The draft project report is scheduled to be distributed for work group member comments 
in early November.  The comments will be incorporated and the final report will be sent 
to EPA in January, 2011.    
 
4.  Projected Accomplishments for Next Period
 
Over the next, and final period, the project team plans to complete the boat testing phase.  
The team will complete Task 9 “Analyze/Compare Performance and Cost and Evaluate 
Cross-Media and Worker Issues.”  A draft report will be made available to the 
stakeholder workgroup for comments.  The comments will be reviewed by the project 
team and considered for incorporation into the final report.  Education and outreach 
materials presenting the final outcomes of the project will be developed and distribution 
of the print materials will begin.  The information will also be made available on the 
Port’s website.   
 
5.  Problems Encountered
 
No problems have been encountered during this period. 
 
6.  Financial Expenditures
 
Table 1 identifies the expenses incurred by the project, to date.  The table is consistent 
with the budget categories identified in the Grant Agreement. 
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Table 1 – Project Expenditures from April 1, 2010 – September 30, 2010 

Budget Category 
Project Expenses  
(April 1, 2010 –  

September 30, 2010) 

Approved Project 
Budget 

Personnel $13,531 $80,961 
Fringe Benefits $11,574 $49,072 
Travel $1,440 $14,165 
Supplies $0 $4,010 
Contractual $35,635 $231,825 
Construction $0 $0 
Other  $0 $0 
Total  $62,180 $380,033 

 
It should also be noted that during the period, the Port has expended an additional $2,975 
on services not allotted within the grant agreement budget categories.  These services, 
consisting of expenses for hull cleaning of the test boats, painting the boats, and 
underwater evaluations, are essential for successful implementation of the agreement.   
 
7.  Measurement Data 
 
Outputs related to education and outreach occurred during the reporting period.  Each 
educational effort provides the chance to encourage boaters or hull cleaners to switch to 
safer alternatives, the ultimate goal of this grant project.  One work group meeting was 
held during this period, on May 6, 2010.  The purpose of the meeting was to update the 
work group and interested parties on the boat hull testing program and to describe the 
approach to the analysis or the results of the boat testing.  The draft and final annotated 
outlines of the project report were discussed and distributed opening a comment period 
for the annotated outline.   
 
Additionally, the project team provided outreach at three events during the period.  The 
project team provided an update to the state-wide IACC Marinas and Recreational 
Boating and Antifouling Strategy Workgroup, at their August 11, 2010 meeting. This 
update discussed the timing of the final report and provided the annotated outline to the 
group, enabling them to comment on the structure of the report prior to it being drafted.  
An educational flyer about alternative hull paints and the EPA grant project was also 
distributed at two events. The Festival of Sail San Diego was held on September 2-6, 
2010, and attendance for this event was estimated to be over 10,000 people, and 2) Chula 
Vista Harbor Days Festival on October 9-10, 2010, and attendance for this event was 
estimated to be over 200 people.    In addition, one coating supplier joined the divers on 
June 22, 2010 to inspect the two boats that were painted with his test coating.  
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In addition, the project team met with the Port’s General Services dive team staff on 
August 3, 2010, to provide an update on the EPA grant project as well as provide more 
information on alternative hull paints and associated maintenance strategies.  The project 
team also discussed the conversion and testing efforts in other ports in California, and the 
continuing Port fleet’s boat hull paint conversion efforts. This effort is enabling Port staff 
to become more familiar with non-copper hull paints, the proper cleaning methodologies, 
and what other ports are doing to transition their fleets. 
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p r o g r a m

San Diego Bay

Did you know that your boat’s 
hull paint could be affecting the 
water in San Diego Bay?

Copper, a common 
component used in hull 
paints, has been found at 
high levels in San Diego 
Bay and has a negative 
impact on marine life. 

Learn more about what 
you can do as a boater 
to enhance your boats 
performance and develop 
hull paint maintenance 
strategies that protect the 
environment. 



What is the purpose of adding copper to hull paint?
Boat bottom paint is a crucial component in successfully maintaining 
and increasing the longevity of your boat. 

!e purpose of hull painting is to improve the boats performance 
by keeping the hull free of marine organisms and algae. Over time 
organisms can attach themselves to the hull bottom, decreasing speed 
and handling.  

Antifouling paints work by delivering a controlled, steady release of 
biocide from the paint surface into the layer of water next to the hull. 
It is this layer of biocide that helps prevent the fouling from settling. 
To date, copper has been the most common biocide used in hull 
paints. 

Why are copper based paints a problem?
Water quality impacts from copper-based hull paints are being 
identi"ed in many marinas in California. Concern over the toxic 
buildup of copper in areas such as marina basins in San Diego Bay has 
led to e#orts to reduce input of copper from hull paint to ensure the 
protection of marine life.  

In fact, eight marina basins in San Diego Bay have been determined 
to exceed state and federal standards for copper that were established 
to protect marine life. Within the Shelter Island Yacht Basin (SIYB), 
regulations are in place requiring the reduction of copper pollution. 
!e primary sources of copper pollution in the SIYB have been 
identi"ed to be: 

the passive leaching from copper-based hull paints;  
underwater hull cleaning of boats having copper hull paints. 

Since much of the copper pollution is attributed to copper-based 
hull paints, substitution to alternative coatings could reduce copper 
pollution signi"cantly. Complying with the regulations will involve 
using a combination of non-copper alternatives and related hull 
cleaning maintenance strategies.  

How is the Port of San Diego learning about performance and 
economics of non-copper based paints?
!e Port of San Diego is taking an active role in identifying and 
assessing alternative boat paints as replacements for copper hull 
paints. Recently, the Port’s Board of Port Commissioners have 
demonstrated their committment by adopting a resolution declaring 
their commitmen to take actions to reduce copper concentrations 
in San Diego Bay by developing policies and programs to achieve 
reductions and to identify viable options to reduce copper levels in San 
Diego Bay.  

Ongoing e#orts include "eld testing of paints on panels and boats to 
assess the performance and cost of alternative paints. !ese e#orts 
are providing valuable information on the status of antifouling 
technologies and strategies used worldwide, as well as insight into how 
various non-copper coatings perform in San Diego Bay. Much of this 
work is being conducted through the EPA funded “Safer Alternatives 
to Copper Antifouling Paints” project. 
 
How will the Port’s e!orts a!ect boaters? 
!e Port has found that switching to alternative, non-copper based 
paints is an e#ective means to achieving compliance with regulatory 
requirements and that the proper use of Best Management Practices is 
essential to reduce copper levels from in-water hull cleaning. 

!e Port’s research will provide boaters with valuable information 
on available alternative coatings to assist in identifying e#ective 
alternatives to which they may convert.  

At the present time, conversion to alternative coatings is voluntary.  
However, stricter measures may be forthcoming to ensure regulatory 
compliance is met. By being informed, boaters can help protect marine 
life by selecting a non-copper paint and using proper hull cleaning 
practices and working with local marinas and boatyards to promote 
the use of non-copper alternatives. 

For more information, go to the Port of San Diego’s website: 
portofsandiego.org/environment/alternative-hull-paints.html

Transitioning to alternative boat hull paints will play an im-
portant role in reducing copper pollution in San Diego Bay.

A diver takes notes to help the Port evaluate a variety of 
non-copper alternative paints through panel and boat hull 
testing.



MAKE A DIFFERENCE 
TODAY!
What can boaters do ?
Commit to the Environment
Resolve to apply a non-copper paint to your boat.

Be Informed
There are effective, antifouling, non-copper hull paints 
available today. Identify which alternative option is
appropriate for your boat. Look for incentive programs
to help cover hull paint conversion costs.

How to Choose a Hull Paint Product
1- Consider your boat style and use.

2- Determine long-term maintenance
    and reapplication costs.

inactive pleasure craftcruiserwork boatracer

Offer for Shelter Island Yacht Basin Boaters

Regulations are in place in the Shelter Island Yacht Basin (SIYB) 
requiring the reduction of copper pollution from boat hull paints. 
In response, the Port of San Diego has received a grant to 
provide assistance to SIYB boaters to transition their boats to 
non-copper hull paints. The “Hull Paint Transition Project” is an 
incentive program for SIYB boaters that will cover the cost of 
removing the existing copper paint from your boat. To find out 
more information on this program, visit the Port’s website.

FREE
COPPER HULL
PAINT REMOVAL

FOR MORE INFORMATION: 

www.portofsandiego.org/environment/
copper-reduction-program

(619) 686-6254



The most effective way to reduce 
pollution is to remove the source.
Did you know that copper, found in many boat 
hull paints, is toxic to marine life? Copper-based 
paints have been used to prevent fouling on boat 
hulls for many years.

What is fouling? It’s the accumulation of 
unwanted aquatic life such as mussels, worms 
and algae on the underside of boat hulls. Fouling 
increases fuel use and lowers boat speed.

Hull paints are necessary to maintain your boat 
and prevent fouling. However, hull paint does not 
need to pollute the environment. The Port of San 
Diego is conducting research that will provide 
boaters with information on copper-free 
alternative hull paints.

COPPER REDUCTION
p r o g r a m

Port of San Diego

www.portofsandiego.org



“Safer Alternatives to Copper Based Antifouling Paints for Marine Vessels” Project - Alternative Hull Coating Selection Matrix 

 

Initial Hull Preparation and Coating 
Application 

(For 30’ Boat) 

Long-Term 
Cost 

(For 30’ Boat) 
Longevity Cleaning Maintenance Special Considerations 

Boat Use Coating 
Category 

One Time 
Stripping 
Required? 

Method One Time 
Cost2  

Annualized 
Cost Over 

30 year 
Period2  

Estimated Years 
Until Repainting3 

Optimal Inspection 
Frequency  

Resistance to 
Cleaning 
Impacts3 

 

S $$$ $-$$  
I,F,P,R Soft Non-

Biocide1 Yes 
R $$$ $ 

5-10 3 to 4 weeks Good NB,1 

I,P,T,R Hard Non-
Biocides1 Yes S or R $$$ $$ 7.5-10 3 to 4 weeks / winter 

2 weeks / summer Excellent NB,2 

Cr,P 
Zinc Oxide 

Non-
biocide1 

Depends on 
specific 
coating 

R $-$$ $$-$$$ 1.5-2 3 to 4 weeks Fair NB,1,3,4 

Cr,P Organic 
Biocide No R $-$$ $$$ 1-1.5 3 to 4 weeks Fair B,1,3,4 

F,Cr,P,T Zinc Biocide No R $-$$ $$ 1.5-2 3 to 4 weeks Fair B,1,3,4 

BOAT USE KEY 
Inactive (I) 

Frequent-Use Power (F) 
Racers –Sail (R) 

Cruisers (Cr) 
Trailer (T) 

Pleasure (P) 

Yes/No 
Stripping may 
be required for 

initial 
application, but 

may not be 
required for 
subsequent 
applications 

Spray (S)  
Roller (R) 

$ = $900-1,500 
$$ = $1,501-2,000  

$$$ = $2,001+ 
 

One time cost for soft 
and hard non-biocides 
includes stripping 
costs. 

 

Cleaning may not be required during 
every inspection. The appropriate 
cleaning strategy should reduce or 

prevent the removal (i.e., thinning) of 
hull paint. 

NB= Product does not 
contain biocide  
B = Biocide containing 
product  
1=Soft cleaning tools, 
extra care for cleaning,  
2= Periodic cleaning by 
power tool is acceptable 
3= Cleaning likely not 
necessary for 90-120 
days after application 
4= May require more 
coats at waterline 

1 The non-biocide paints identified in this table include only those products that do not require registration with California Department of Pesticide Regulation at the time of publishing.   
2Prices based on information gathered during 2009-2010 from San Diego Bay boatyards.  
3Assumes use of appropriate cleaning strategy 


