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TMDL Overview 
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• Shelter Island Yacht Basin in San 
Diego Bay 

• ~2,300 slips 

• 76% load reduction over 17 years 

• Subsequent IO to the Port of San 
Diego to monitor progress 
annually and report back to San 
Diego Regional Board 



Stage Years Loading 
Reduction Load Target (kg/yr) 

1 2007 0% 2,163 

2 2012 10% 1,900 

3 2017 40% 1,300 

4 2022 76% 567 
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TMDL Timeline 



TMDL Copper Load By Source 

Source: 2005 SIYB TMDL 
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Source Contributions to SIYB (Percent 
Dissolved Copper) 

Passive Leaching 93 

Hull Cleaning 5 

Urban Runoff 1 

Background 1 

Direct Atmospheric Deposition <1 

Sediment 0 

Total 100 



TMDL Milestone 



• Continued efforts to identify load reductions from paint, hull cleaning, BMPs, etc. 
• Continued tracking and conversion of vessels from copper to non-copper paints 
• San Diego Regional Water Quality Control Board confirmed interim compliance 

Regulatory Achievements Thus Far:  
Shelter Island Copper TMDL 

Stage Years Loading 
Reduction 

Load Target 
(kg/yr) 

Actual 
Loading 

Reduction 

1 2007 0% 2,163 Baseline 

2 2012 10% 1,900 17.6% 

3 2017 40% 1,300 45.4% 

4 2022 76% 567 TBD 

 TMDL Compliance Schedule 
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Copper Loading 



Annual Copper Load Estimate 

Source: 2017 SIYB Annual Monitoring & Progress Report, Amec Foster Wheeler, March 2018 
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Annual Load Calculations  
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• Copper loading tracked annually 

• Each category of paint assigned a load (example: high copper paints and unknowns= full load, 
Cat 1 paints= half load  non-copper paints= zero load). 

• Approach vetted with the Regional Board prior to implementation. 

• Loading reductions calculated by comparing to assumptions found in the Regional Board’s 
2005 TMDL: 

• All 2,363 SIYB slips or buoys occupied by a number of vessels 

• All 2,363 recreational vessels moored within SIYB have copper-based paints 100% of the time 

• Annual loading from passive leaching basin wide equals 2,000 kg/yr 

• Annual loading from hull cleaning equals 100 kg/yr 

• Average annual loading per vessel with copper hull paint equals 0.9 kg/yr 



Water Quality 
and Toxicity 



Water Quality 
Average Dissolved Copper 

Source: 2017 SIYB Annual Monitoring & Progress Report, Amec Foster Wheeler, March 2018 

Update on the Shelter Island Yacht Basin TMDL Monitoring Program│ 13 



Update on the Shelter Island Yacht Basin TMDL Monitoring Program│ 14 

Toxicity 
 • No acute toxicity to fish larvae 

• Chronic toxicity observed each year at only 1-2 stations: SIYB-1 
(2012-2017)  and SIYB-2 (2012, 2015, 2017) 

• Each toxicity hit occurred where concentrations have been greater 
than ~10 μg/L 

Location Aug. 
2011 

Oct. 
2011 

2012 2013 2014 2015 2016 2017 

SIYB-1 -- X X X X X X X 

SIYB-2 -- -- X -- -- X -- X* 

SIYB-3 -- -- -- -- -- -- -- -- 

SIYB-4 -- -- -- -- -- -- -- -- 

SIYB-5 -- -- -- -- -- -- -- -- 

SIYB-6 -- -- -- -- -- -- -- -- 

SIYB-REF -- -- -- -- -- -- -- -- 

*Prior to 2017, all toxicity samples analyzed were unfiltered samples. For 2017, both 
filtered and unfiltered samples were analyzed. At SIYB-2, toxicity was observed in the 
unfiltered sample; no toxicity was observed in the filtered sample.   
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Testing & Research 

Hull Paint Transition 

Education & Outreach 

Policy Development/ 
Legislation 

Monitoring &  
Data Assessment 

Copper Reduction Program-Overview 
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Key Initiatives in 2017 

• Study of SIYB tidal influence completed 

• Copper remediation pilot projects  
through Blue Economy Incubator  

• Culvert feasibility assessment ongoing 
 

• Dept. of Pesticide Regulation Copper leach 
rate regulation (effective July 1, 2018) 

Source: 2017 SIYB Annual Monitoring & Progress Report, Wood, March 2017 
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Major Accomplishments of CRP during Interim Compliance Stage 3 
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Major Accomplishments of CRP during Interim Compliance Stage 3 



Shelter Island Yacht 
Basin and 

Statewide Efforts 



Dept. of Pesticide Regulation: Copper Paint Rule  

• Statewide Regulation started  
July 1, 2018 

• CAT 1 copper paints only available 
option for recreational boats 

• Applies to point of sale (boatyards) 

• 3-year average life cycle of paints 

• Potential to reduce copper load by 
~338 kg/yr (61% total loading 
reduction) by 2021 

2015 2016 2017 2018 2019 2020 2021 2022 

10% 
Loading 

Reduction 

40% 
Loading 

Reduction 

76% 
Loading 

Reduction 
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15% 



Education and Outreach Efforts 
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Ongoing Adaptive Management 
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Hull Cleaning Hull Paints 

Alternative Mechanisms? 
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