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Proposal Subject Re-Opening Criteria Based on New Indicator of Sewage-Borne Viral Pathogens 
 

Specific NSSP  
Guide Reference 

NSSP Guide Model Ordinance Chapter IV. Shellstock Growing Areas 
@ .03 Growing Area Classification A. General (5) Status of Growing Areas  
(c) Reopened Status 
 

Text of Proposal/ 
Requested Action  

Change the word, “or” from the end of (i) to “and;” 
 
Add a new (ii) as follows: 
ii. For emergency closures (not applicable for conditional closures) of harvest 

areas caused by the occurrence of sewage contamination events, such as sewage 
collection system failures, the analytical sample results shall not exceed 
background levels or a level of 50 male-specific coliphage per 100 grams from 
shellfish samples collected no sooner than 7 days after contamination has 
ceased and from representative locations in each growing area potentially 
impacted; or 

Change the existing (ii) to (iii), and the existing (iii) to (iv). 
 
NOTE: An analytical method for shellfish meats and a draft laboratory checklist are 

separately proposed to enable the use of the new, optional re-opening criteria. 
 

Public Health 
Significance 

The absence of bacterial pathogens such as Salmonella species can be reliably determined 
using the coliform bacterial indicators of the National Shellfish Sanitation Program (NSSP).  
However, when growing areas are implicated as the source of shellfish causing illness 
consistent with viral etiology, the NSSP requires closure for a minimum of 21 days.1  That is 
because viruses and bacteria persist differently in growing waters and in shellfish2,3,4,5, it 
takes considerably longer for shellfish to eliminate viruses2,3,4,5, and the coliform bacterial 
indicators of contamination currently stipulated in the NSSP do not index risks from enteric 
viral pathogens very well3,6,7.  This means that if open harvest areas become unexpectedly 
contaminated, the likelihood exists that viral pathogens may remain viable in shellfish long 
after growing waters appear safe according to the NSSP bacteriological criteria.  Recognizing 
these facts, and lacking an alternative viral indicator or any other reasonable way to judge, the 
NSSP has stipulated 3 weeks as the criterion for achieving safe shellfish when viral 
pathogens are known or suspected to be involved.1   
 
The NSSP needs an alternative viral indicator.  Coliform bacteria do not reliably reflect the 
presence or absence of viral pathogens such as Noroviruses and hepatitis A2,3,6.  Events such 
as sewage spills and bypasses, sewer pipe breaks, sewage pumping and lift station leaks, and 
wastewater treatment plant failures can heavily contaminate shellfish areas, at least 
temporarily.  Every harvest area even remotely impacted by sewage effluent is at risk for a 
lengthy closure if and when a mishap in the sewage collection system or at the sewage 
treatment plant occurs.  Already some State Shellfish Control Authorities (SSCA) have 
issued 3 week emergency closures to harvest areas after power failures disrupted sewage 
treatment and following pipe ruptures and sewage spills.  When such contamination events 
occur, there currently is no choice.  In the absence of an alternative viral indicator, there 
exists no way under the NSSP to judge whether a lengthy closure can be avoided.  Logically, 
if the NSSP had an indicator that better resembled the enteric viral pathogens of concern, then 
lengthy closures might be averted. 
 
 
Male-specific coliphage:   
Studies4,7,8,9,10 demonstrate that a group of bacterial viruses called male-specific coliphage 
(MSC) appear to be good candidates as an alternative viral indicator in the NSSP.  That is, 
MSC appear to be conservative indicators of sewage-borne enteric viral pathogens in 
shellfish and can be relied upon to indicate the virtual absence of these viral pathogens when 
derived from sewage.  MSC occur universally in sewage in large numbers6.  They only 
replicate in F+ (palliated) E. coli cells but do not reproduce below 30°C5,,11,12.  Quantitative 
analysis for MSC is easy, inexpensive, and takes only 18-24 hours13,14.  MSC persist in 
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waters and in shellfish much like the infectious hepatitis and Norwalk-like viruses of concern 
to the NSSP2,3,4,8.  The physical size and shape of most MSC closely resemble those of these 
pathogens as well, and they all contain RNA as their genetic material5.  More importantly, 
studies further show that when shellfish are contaminated with sewage, male-specific 
coliphage provide a better measure of the potential presence of enteric viruses than do 
coliform bacteria4,8. 
 
To establish an alternative safety standard for shellfish based on MSC, a quantitative 
relationship between measurable levels of the indicator and the absence of viral pathogens is 
needed.  Researchers in the United Kingdom studied shellfish harvested over a 2 year period, 
and their findings7 show that when mean levels of F+ RNA bacteriophage remained below 50 
per 100 grams; Norwalk-like viruses were not detected in any samples.  Conversely, when the 
mean level of MSC exceeded 125 per 100 gram, 37% of the same shellfish samples were 
positive for enteric viruses.  These data provide a scientific basis for establishing a level of 
MSC, one that is readily detectable and that provides a measurable indication that the sewage 
contamination levels in shellfish are below the threshold for containing enteric viral 
pathogens.  Applied as an indicator following sewage contamination events in the 
 
U.S., if the levels of MSC are found below 50 per 100 grams throughout the harvest area, 
then those shellfish should be as safe from sewage-borne enteric viral pathogens as they are 
under normal conditions. 
 
Limitations of MSC:   
Though abundant in sewage, sewerage collections systems, and most wastewater effluents, 
the MSC group is not reliably detected in fresh human waste, small point sources, vessel 
discharges, and vomit, all of which can transmit viral pathogens.5,10  Therefore, it is not 
proposed as an index of enteric viral pathogens from these sources.  Nonetheless, MSC are a 
useful alternative indicator for signaling the presence of sewage contamination in shellfish, 
and provide a science-based means for determining whether shellfish areas are safe from viral 
pathogens, such as Noroviruses and hepatitis A viruses, following sewage contamination 
events.   
 
Proposal of Male-specific Coliphage as an Indicator:   
It is proposed that MSC can, at the discretion of the SSCA, be used as an alternative to the 3 
week period for re-opening shellfish areas to harvest activities after a sewage contamination 
event causes emergency closure.  This re-opening option is based upon analytical results from 
shellfish samples collected at least 7 days after contamination has ceased and from 
representative locations in the growing area, whereby no samples exceed background levels 
or a level of 50 MSC per 100 grams. 
 
Benefits:   
The MSC option for re-opening could decrease currently practiced closure periods by as 
many as 13 days. 
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Cost Information  
(if available) 

The proposal provides optional re-opening criteria that are not required.  Therefore, there are 
no added costs to State programs or industry.  However, State laboratories that do not have 
requisite equipment already would incur such costs if the State chooses to implement the 
optional re-opening criteria described. 
 

Action by 2005  
Task Force I 

Recommended referral of Proposal 05-105 to the appropriate committee as determined by the 
Conference Chairperson. 
 

Action by 2005 
General Assembly 

Adopted recommendation of 2005 Task Force I. 
 
 

Action by  
USFDA 

Concurred with Conference action. 
 
 

Action by 2007 
Growing Area 
Classification 
Committee 

Recommended referral of  Proposal 05-105 to the appropriate Committee as determined by 
the Conference Chairman.  Additionally, the Committee recommended the Executive Board 
establish a work group to evaluate the appropriateness of MSC as a viral indicator, and to 
identify appropriate applications.  The workgroup should report its findings at the March 
2008 Board meeting. 
 

Action by 2007  
Task Force I 

Recommended adoption of the Growing Area Classification Committee recommendation on 
Proposal 05-105. 
 

Action by 2007 
General Assembly 

Adopted recommendation of 2007 Task Force I. 
 
 

Action by 
USFDA 

December 20, 2007 
Concurred with Conference action. 


