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Outline 

• 2:00 to 2:30 
– Overview of revised criteria  
– Key uncertainties 
– Technical-based recommendations 
– Questions on revised criteria 

• 2:30 to 3:00 
– Copper TMDL 
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• EPA issued for public comment draft aquatic life criteria 
for copper in estuarine/marine waters (July 2016) 
– Updated water quality criteria uses the Biotic Ligand Model 

(BLM), which allows the criteria to vary with changes in water 
quality parameters (i.e., temperature, salinity, dissolved organic 
carbon [DOC], and pH) 

– The 2016 draft copper criteria will be more conservative than the 
current 2003 for Southern California marinas where DOC is low 

– EPA “normalized” the toxicity data using the BLM to a 
“standard” water quality criteria  

• Standard = pH of 8.0, temperature of 22°C, DOC of 1.0 mg/L, and 
salinity of 32 ppt 

– Please note, the draft criteria may not be adopted by the 
State of California 

Overview 
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Key Changes in 2016 Revised Criteria 
Current Federal Criteria  

(2003) 
Proposed Revised Criteria  

(2016) 

Chronic criterion = 1.9 μg/L  Chronic criterion = 1.3 μg/L  

Acute criterion = 3.1 μg/L  
For a given 24-hour average 
concentration   

Acute criterion = 2.0 μg/L  
For a given 1-hour average concentration 

44 genera used 78 genera used 

Mytilus mussel most sensitive species Haliotis rufescens abalone most sensitive 
species 

Actual EC50 data used  BLM used to normalize all EC50 data to 
standard BLM assumptions for temperature, 
pH, salinity, and DOC, where DOC is 1 mg/L  

Please note, the draft criteria may not be adopted by the State of California. The State currently 
uses the California Toxics Rule (CTR) for enclosed bays and estuaries.  However, there is concern 
that the State may be vulnerable to third-party lawsuits requesting federal standards be applied to 
specific programs.  
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Copper BLM Output Example for Varying DOC 

Sample 
Label 

Temp  
(°C) 

  
pH 

Cu  
(µg/L) 

DOC 
(mg/L) 

Salinity 
(ppt) 

Model 
Mode 

CMC 
(µg/L) 

CCC 
(µg/L) 

EPA Baseline 22 8 1 1 32 EPA 
WQC 1.97 1.30 

Example 
Marina 17-22 7-8 1-10 0.5 32-34 EPA 

WQC 0.99 0.66 

1 EPA 
WQC 1.97 1.30 

  1.5 EPA 
WQC 2.97 1.97 

  2 EPA 
WQC 3.96 2.62 

  2.5 EPA 
WQC 4.95 3.27 

  3 EPA 
WQC 5.94 3.93 
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Copper BLM Output Example for Varying DOC 

Sample 
Label 

Temp  
(°C) 

  
pH 

Cu  
(µg/L) 

DOC 
(mg/L) 

Salinity 
(ppt) 

Model 
Mode 

CMC 
(µg/L) 

CCC 
(µg/L) 

EPA Baseline 22 8 1 1 32 EPA 
WQC 1.97 1.30 

Example 
Marina 17-22 7-8 1-10 0.5 32-34 EPA 

WQC 0.99 0.66 

Newport 
Marina (20) (8) (3) 1  (33) EPA 

WQC 1.97 1.30 

  1.5 EPA 
WQC 2.97 1.97 

  2 EPA 
WQC 3.96 2.62 

  2.5 EPA 
WQC 4.95 3.27 

  3 EPA 
WQC 5.94 3.93 
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Shift in toxicity curve because of BLM adjustment 
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Comparison of recorded effects concentration to BLM adjusted effects concentration  
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• BLM had already been accepted for freshwater 
• State Water Resources Control Board asked EPA to 

consider approval of the BLM for marine waters 
– BLM allows for adjustment of site-specific water chemistry 

that can bind copper, leaving it less bioavailable 
– For waters with high dissolved organic carbon, the copper 

limits are much higher 
 

Biotic Ligand Model 
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• New criteria are lower than the California Ocean 
Plan’s background copper concentration of 2 µg/L 

• The BLM does not provide the flexibility it was 
intended to provide 

• The BLM should include flexibility for considering 
different habitat types and regions (e.g., the Gulf, 
enclosed bays, harbors, saltmarshes, etc.). 

• Greater pressure to conduct EPA-approved 
site‐specific criteria evaluations (Water Effect Ratio 
testing) 

Key Issues that Affect the Relevance of the 
Criteria to California Harbors 
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• Uncertainty resulting from a single 
abalone test used to derive the draft 
criteria 
– Draft criteria are ultimately driven by 

results from a single red abalone 
toxicity test published in 1989 

– Species only present in waters in or near 
kelp forest habitats; not relevant to 
enclosed-shallow water bays and harbors 
or waters in the Gulf and East Coast 

– In contrast, 2003 draft criteria were 
ultimately derived based on results of 
hundreds of mussel (Mytilus spp.) tests 
 

 
 

Key Uncertainties that Drive the Criteria Lower 
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Key Uncertainties that Drive the Criteria Lower 

• Uncertainty associated with 
normalizing the laboratory-
derived toxicity test results to 
an assumed and non-
validated DOC value 
– EPA has assumed DOC is at 

2 mg/L for all tests when 
laboratory DOC and test 
location are not known 

– This included the single 
abalone test driving the draft 
criteria  

– This affected 60% of the 50 
most sensitive tests 
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Shift in toxicity curve because of BLM adjustment 
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Shift in toxicity curve because of BLM adjustment 
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• Uncertainty in 
calculation of the acute 
chronic ratio (ACR) value 
used to establish the 
chronic criterion 
– Highly sensitive 

freshwater species are 
used to estimate marine 
species ACR 

 

Key Uncertainties that Drive the Criteria Lower 
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• Criteria should be based on a robust data set; 
additional abalone data should be collected 

• Revise criteria based on actual/new data 
– The toxicity test data set that is modified by the BLM 

should only include: 
• Species and test conditions known to occur in U.S. waters 
• Paired toxicity tests with actual water quality measurements 

(specifically DOC)  

• Chronic criteria should be derived by marine 
organism acute:chronic measurements  
– Additional paired chronic/acute tests are needed to justify 

a new marine-based ACR 

Technical-based Recommendations 
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Questions/Discussion 
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Draft Newport Bay Copper TMDL 
 

Presented by 
Chris Miller, City of Newport Beach, and  
Shelly Anghera, Ph.D., and Wendy Hovel, Ph.D. 
September 12, 2016 
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Outline 

• 2:30 to 3:00 
– Copper TMDL 
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• Total Maximum Daily Load 
• A regulatory term in the Clean Water 

Act (CWA) that describes the 
maximum amount of a pollutant that 
a body of water can receive and still 
meet water quality standards 
 

What is a TMDL? 
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• Total Maximum Daily Load 
• A regulatory term in the Clean Water 

Act (CWA) that describes the 
maximum amount of a pollutant that 
a body of water can receive and still 
meet water quality standards 
 

What is a TMDL? 
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• Developed by Santa Ana Regional Water Quality 
Control Board  

• CEQA scoping meeting in June 2015 
• Draft TMDL  

– Staff Report and Basin Plan Amendment (BPA) 
– Comments due October 17 
– Board hearing October 28 
– http://www.waterboards.ca.gov/santaana/water_issues/pr

ograms/tmdl/tmdl_metals.shtml 

Newport Bay Copper (Cu) TMDL  

http://www.waterboards.ca.gov/santaana/water_issues/programs/tmdl/tmdl_metals.shtml
http://www.waterboards.ca.gov/santaana/water_issues/programs/tmdl/tmdl_metals.shtml


Copper in Marine Waters  
City of Newport Beach 22 

• Upper and Lower Newport Bay 
– Copper in water – 3.1 µg/L (CTR) 
– Copper in sediment – 34 mg/kg 

• 83% reduction of copper from 
boat hulls in 15 years 

• Recommends transition to 
nontoxic paints, hull cleaning 
best management practices 
(BMPs), and education program 

• Recommends dredging to 
reduce copper from sediment 
 
 

Draft Newport Bay Cu TMDL 
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• State Lands Commission  
• City of Newport Beach  
• County of Orange  
• Marina owner/operators  
• Individual recreational boat owners  
• Commercial vessel owners/operators  
• Underwater hull cleaners  
• Boatyards  
• Boat owners of transient vessels  

Responsible Parties for Copper Anti-fouling 
Paint (AFP) Reduction Program 
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• Cu AFP reduction program 
– Work with Department of Pesticide Regulation (DPR), 

State Board, and EPA to restrict the sale and use of 
Cu AFPs in Newport Bay and impaired waterbodies 

– Develop implementation plan (within 3 months)  
• 15 years to compliance 
• 83% reduction in Cu AFP in Newport Bay  
• Convert all current boats, require all new boats to have 

approved paints, and determine current usage of Cu AFPs in 
Newport Bay 

• Dischargers are required to develop a certification program 
for hull cleaning and enforce all hull cleaners to use BMPs 

• Monitoring program  
• Education program  

 

 

TMDL Implementation Plan 
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• Remediate areas of known sediment Cu impairment 
– Develop implementation plan (within 3 months)  

• Corrective strategies for areas of known sediment 
impairment 

• Monitoring program 
• Conduct evaluation to determine:  

› Effectiveness of the corrective actions  
› Extent of sediment copper, zinc, and mercury impairment in 

areas of Newport Bay that have not been monitored 
(especially in marina and boatyard areas) 

 
 

 

TMDL Implementation Plan 



Copper in Marine Waters  
City of Newport Beach 26 

• Meet Cu allocation in runoff 
• Evaluate Cu discharges from storm drains for local 

impacts 
• TMDL Compliance Monitoring program 
• Complete special studies for other metals of 

concern 
 

TMDL Implementation Plan 
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• Municipal agencies with similar copper limits 
– Marina del Rey Harbor: Los Angeles County Department 

of Beaches and Harbors 
– Shelter Island: Port of San Diego 

• Agencies with pending copper limits 
– Huntington Harbor 
– Dana Point Harbor 

• Special Interest Groups  
– Recreational Boaters of California 
– Marina Recreational Association 

• Technical/strategic support 
– Anchor QEA 

City of Newport Beach Partners 
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Questions/Discussion 
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