
Discussion of compliance pathways  
for SHEL 

• Current regulatory requirements 
– Basin Plan, TMDL, and MS4 permit requirements 
– California Shellfish Law 

 
• Potential changes in regulatory requirements 

 
• Questions regarding alternative requirements 
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What regulatory requirements 
currently apply? 



Basin Plan Requirements (SHEL) 
Beneficial use 

 
 

+ 
Water quality objectives 

 
+ 

Anti-degradation requirements 
 



Newport Bay TMDL Requirements 

Extension to December 2022 expected 



Newport 
Bay TMDL 

Monitoring 
(Weekly) 



2009 MS4 Permit 

Extension to December 2022 expected 



In other regions… 

• TMDLs implementing SHEL generally:  
– Recognize multiple sources (e.g., agriculture) 
– Do not have final compliance dates 
– Are not implemented via NELs in permits 
– Rely primarily upon BMPs for implementation 



California Shellfish Law 



California Shellfish Law 



California Shellfish Law 



California Shellfish Law 



Commercial 
Shellfish  
Growing  

Areas 
(2017) 

https://www.cdph.ca.gov/HealthInfo/environhealth/water/Pages/CommercialShellfishGrowingAreas.aspx 



What if NSSP shifts to coliphage 
(MSC) or another indicator?  

Presenter
Presentation Notes
MSC is male-specific coliphage (often written as F+ coliphages, to distinguish them from somatic or F- coliphages.)



How do MSC compare to FIB? 
Process MSC 

Source specificity Greater than FIB, but not human-specific.  
“Human-associated.”1 

Removal by water 
treatment 

Less than FIB 

Loss through die off 
in the water column 

Less than FIB in most environments, not 
susceptible to environmental growth 

Uptake by shellfish Greater than FIB 

Release by shellfish Slower than FIB 

1Harwood et al. 2014 

• The result of these comparisons is that, for a given source, proportionally more 
coliphages are expected to be detectable in the water and in shellfish, for a longer 
period of time 

• Because many of the pathogens of concern are also viruses, this makes the MSC a 
potentially more accurate and conservative indicator of human fecal sources 

Presenter
Presentation Notes
Notes from Karen (just background): EPA is currently reviewing the addition of coliphage as an indicator for recreational water quality.  A committee met last year and the results of that are expected “early 2017”.  The review of the literature they did (which is now 2 years old) is mixed.  In my opinion , this is not a clear cut case of a vastly superior indicator—it’s another tool in a toolbox.Reference for “human-associated”: Harwood, V.J., Staley, C., Badgley, B.D., Borges, K. and Korajkic, A., 2014. Microbial source tracking markers for detection of fecal contamination in environmental waters: relationships between pathogens and human health outcomes. FEMS microbiology reviews, 38(1), pp.1-40.For removal by water treatment: For shellfish uptake (one of multiple): Burkhardt, W. and Calci, K.R., 2000. Selective accumulation may account for shellfish-associated viral illness. Applied and Environmental Microbiology, 66(4), pp.1375-1378.



Considerations in choosing the 
appropriate water quality indicator 

• The ratio of FIB to MSC is not expected to be constant—will be unable to “translate” 
between old (FIB) and new data 

– This is unlike correlations between EC and enterococi and FC 

• Uptake (and loss) of viruses by shellfish is not proportional to the uptake and loss of 
bacteria, adding another source of variability between the data sets 

• If an equivalent MSC cannot be determined from FIB epidemiology, do we need new 
epi data to relate MSC to illness? 

– The EPA (2015) has reviewed studies comparing MSC concentrations to illness from 
recreational water use.  Are there enough data to do a similar comparison for shellfish 
consumption?  

– The FDA (via the NSSP) has coliphage criteria for shellfish consumption, but these are 
based on organism concentrations, not water concentrations.  Because uptake is an active 
process, can one be predicted from another? 

• Is the measurement of MSC in weekly water samples logistically reasonable?   

– Individual sample volumes may be >1L 

Presenter
Presentation Notes
EPA review: REVIEW OF COLIPHAGES AS POSSIBLE INDICATORS OF FECAL CONTAMINATION FOR AMBIENT WATER QUALITY, 820-R-15-098, EPA Office of Water Office of Science and Technology, Health and Ecological Criteria Division, April 17, 2015 For shellfish uptake (one of multiple): Burkhardt, W. and Calci, K.R., 2000. Selective accumulation may account for shellfish-associated viral illness. Applied and Environmental Microbiology, 66(4), pp.1375-1378.The NSSP actually has coliphage criteria for shellfish tissue.  (I added “coliphage” to the text) The second bullet refers to trying to relate that to a water concentration, since the accumulation factor is highly variable (more than an order of magnitude.  See burkhardt reference above). Weekly measurements:  It’s hard to understand the logistics.  The methods are EPA methods, and there are multiple labs who perform them.  Assuming they became the regulatory standard, the number of labs would definitely increase.  There have been studies which showed that the results of the tests vary between labs, with some labs performing much much better than others, but that goes for nearly any analysis. I don’t think that the testing logistics would (or should) be the limiting factor. 



Technical questions 
• Should SHEL water quality objectives be different for different uses?  

– Commercial sale of shellfish? 
– Recreational harvesting? 
– Use for bait? 

• Are current SHEL objectives technically appropriate?  
– Where should they be measured? 

• Does source of indicator bacteria matter (human v. non-human)? 
• Can SHEL objectives (FC or MSC or other indicator) be modified to 

recognize “controllable water quality factors”?  
– Is this technically appropriate? 
– And how would this be evaluated? 

• Do water quality objectives for SHEL need to conform with NSSP?  
– With State Shellfish Law?  
– Can they be changed via Basin Plan amendment? 

 



Implementation and compliance 
questions 

• Can SHEL objectives be modified via Basin Plan 
amendment, or is more required? 

• Is coordination with other programs advisable or 
required? 

• How should TMDLs for SHEL be written? 
• How should SHEL objectives/TMDLs be implemented in 

permits? 
• How should compliance with permits be determined? 
• How should attainment in receiving waters be 

assessed? 
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