Shellfish Safety

Definition: Commercial and recreational shellfish harvesting areas are classified based on water quality monitoring and other information. Approved (Open) areas are those where an evaluation of local pollution sources (sanitary surveys) and bacteriological water quality data show that fecal contamination and other harmful substances are not present in unsafe concentrations. Conditionally Approved (Conditional) areas are those that meet the criteria for an Approved area, but only during times of low or no rainfall. A commercial area is classified as Restricted if bacteriological water quality does not meet the standard for an approved classification, but a sanitary survey reveals sources of pollution that are not primarily from human sources. An area is classified as Prohibited (Closed) when fecal contamination, pathogenic microorganisms, and other harmful substances might be present in unsafe concentrations.  

Summary

Both commercial and recreational shellfish harvesting remain active in Washington waters. Illnesses are caused by a variety of agents including bacteria, viruses, natural toxins, and chemicals. Shellfish growing areas are classified, and the public is informed of areas and times of year to avoid harvesting. Routine sampling is done of both water and shellfish, and steps are taken by various agencies to protect the growing areas.  

Introduction

Bivalve shellfish, such as clams, oysters, and mussels, get their food by filtering it from seawater. In pristine conditions these shellfish are a healthy and reasonably safe food source. However, when contaminants are present in the water, they can be concentrated in the shellfish tissues and make the shellfish unsafe to eat. While eating unsafe shellfish can affect anyone, young children, the elderly, and people with compromised immune systems face the highest risks. Shellfish contaminants fall into three categories: bacteria and viruses, marine biotoxins, and chemicals.
 

Bacteria and Viruses: Shellfish living in water contaminated by sewage or animal wastes can accumulate bacteria and viruses. These pathogens do not harm the shellfish but can cause illness in humans.

Thorough cooking of infected shellfish can reduce the number of microorganisms. However, some bacteria produce toxins that are not destroyed by cooking. Because of that risk, it is important to consume only shellfish harvested from clean areas. 

Some naturally occurring marine bacteria (Vibrio parahaemolyticus and Vibrio vulnificus) can also accumulate in shellfish and cause people to become ill. These bacteria are commonly found in warm waters, so shellfish are more likely to be contaminated during the summer.1 

Commercially harvested shellfish present some risk of illness, because it is impossible for government regulators to assure that shellfish products have been kept sufficiently cold from harvest to sale. Furthermore, the maximum time from harvest to sale of shucked fresh shellfish is set by industry and, in some cases, might be too long to assure safety. The best prevention measure is to eat shellfish cooked rather than raw, especially in the summer.1
Natural Marine Biotoxins: Washington routinely experiences seasonal restrictions on commercial and recreational shellfish harvest because of two types of natural marine biotoxins occasionally present in Northwestern waters. The most common group of biotoxins, referred to as “Saxitoxin,” is created by algae known as the “red tide.” These toxins cause Paralytic Shellfish Poisoning (PSP). The second biotoxin, domoic acid, causes amnesic shellfish poisoning. The algae “blooms” which are linked to increased levels of these naturally occurring marine biotoxins are unpredictable. 

All filter feeders, as well as the crabs and snails that eat them, can concentrate these toxins in their bodies. Harvest areas are closed and warnings are issued to the public when biotoxin levels in sampled shellfish are elevated. 

Chemicals: There are many sources of contaminants that can pollute waterways: sewer or storm water outfalls, direct run-off in urban or industrial areas, and spills at marinas or ports. Shellfish located near these sources of pollution might contain toxic levels of chemicals. Health advisories are issued for many of these areas, and warning signs are posted on most beaches where shellfish harvesting is not safe.

Description of Potential Indicators

Indicators of potential health hazards from eating unsafe shellfish focus on the availability and use of safe or Approved shellfish harvesting areas.  

Hazard Indicators. The major indicators of hazard are based on an area's classification, which is determined using several sources of information. Shellfish beaches are classified based, in part, on environmental monitoring for contaminants. Environmental monitoring of fecal coliform bacteria in shellfish growing waters is used as an indicator of contamination by disease-causing microbial agents. 

The concentration of toxic varieties of phytoplankton in marine water could be used as a hazard indicator for marine biotoxins. However, directly determining the levels of domoic acid or PSP toxin in molluscan shellfish is a better indicator of risk.1 

The levels of fecal coliforms and biotoxins, as well as data on water currents and sources of pollution, are used to classify both commercial shellfish growing areas and recognized public beaches (recreational beaches). The classification of a growing area is an indication of the risk of shellfish contamination.
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Some information exists on the concentrations of chemical contaminants in shellfish and in growing area waters, but these chemicals are not routinely monitored. Shellfish are routinely tested for several contaminants that could be used as exposure indicators. Various pathogenic bacteria are monitored in the shellfish directly including Vibrio. Samples of various molluscan shellfish are routinely collected for analysis to monitor biotoxin levels indicators.  

Exposure Indicators. It is difficult to use indicators of exposure because there is little information on the amount of shellfish consumed. It is also not feasible to directly monitor levels of chemicals or biotoxins in people. 

Protective Indicators. Sanitary surveys of shorelines are used to identify sources of fecal pollution, such as failing on-site wastewater disposal systems or sewage treatment plants, and agricultural runoff. All commercial harvest areas are surveyed once every 12 years or as needed based on concerns about contamination of a growing area. The proportion of sanitary surveys completed could be used as a protective measure. The number of public education campaigns and other outreach efforts regarding shellfish safety could also be used as protective indicators.  

Health Outcome Indicators. The Washington State Department of Health (DOH) tracks illnesses associated with eating contaminated shellfish. Most shellfish-related illnesses reported in Washington are caused by Vibrio parahaemolyticus, a type of bacteria naturally found in marine waters. Shellfish-related illnesses are also included in foodborne illness reporting. Though they rarely occur, illnesses related to PSP and domoic acid are also tracked.  
Commercial Shellfish Acreage by Classification
The four classification categories for commercial shellfish areas are defined above (see Definition). The acreage of commercial areas in each classification is a good indicator of the overall levels of contamination in Washington waters. 

Time Trends
The acreage classified as Approved has dropped by nearly 30% since 1985, but some small improvements were seen over the last five years. This drop is primarily offset by the acreage classified as Restricted, which jumped to approximately 30,000 acres in 1987 and has stayed relatively constant since then. The acreage classified as Prohibited increased to approximately 10,000 acres since 1993.  The acreage classified as Conditional increased in the 1990's, but has been decreasing since 1998 to approximately 10,000 acres.
Geographic Variation
Commercial shellfish harvest area classifications are determined in part on proximity to potential sources of pollution. Urban areas typically have many such sources of pollution. As a result, very few Approved commercial harvest areas are located near urban areas.  
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Recreational Shellfish Harvesting by Classification

Washington has 1,365 recreational beaches stretching over 1,000 miles. The classification system for recreational beaches is very similar to those for commercial classification. Approved (Open) beaches meet the same sanitary standards of water quality and shoreline conditions applied to commercial shellfish harvest areas. Recreational beaches are classified Conditional if they are within a commercial area with that classification. Closed (Prohibited) recreational beaches are those that either lie within a Prohibited or Restricted commercial area or otherwise do not meet sanitary standards for water quality and shoreline conditions for shellfish harvesting. Unclassified beaches are those where no formal assessment has been conducted. 

Only about 10% of recreational beaches have been classified, because high-use beaches located near potential harvest areas have top priority for classification. 

Classification of Recreational Beaches
WA State Department of Health 2000

	Beach
Classification
	Number of Beaches
	Miles of
Shoreline

	Approved/Open
	72   (5.3%)
	85   (8.4%)

	Conditional
	7   (0.5%)
	6   (0.6%)

	Closed
	61   (4.5%)
	38   (3.8%)

	Unclassified
	1225 (89.7%)
	875 (87.2%)


The number of people harvesting at recreational beaches is tracked by the Washington Department of Fish and Wildlife using flyover observations.  The number of people harvesting at Closed beaches is an indicator of the risk of shellfish-associated outbreaks. The number of people harvesting shellfish at Unclassified beaches indicates the magnitude of potential, but unknown, risk of shellfish-associated disease. 

Time Trends
The number of people harvesting at closed beaches has declined since 1994, suggesting that people are heeding warnings about unsafe harvesting conditions. There has been an increase in the number of people harvesting at Unclassified beaches. 

Geographic Variation
Recreational beach classifications are based in part on proximity to potential sources of pollution. Urban areas typically have many such sources of pollution. Recreational beaches classified as Approved or Conditional are generally located in rural locations.  

Population Characteristics

There is little comprehensive information regarding the population characteristics of residents who collect and consume shellfish. However, some Native American tribal members and some people of Asian descent are known to collect and consume much more shellfish than other groups. As such, these groups might be at higher risk of shellfish-associated illness. 

There is concern that some groups of people are not receiving information about unsafe recreational shellfish harvesting areas because the information might not be in a language they understand or they cannot read posted warning signs. 

Healthy People 2010

There are no Healthy People 2010 objectives that pertain specifically to commercial harvesting of shellfish. Healthy People developmental objective 8-8 aims at increasing the proportion of assessed rivers, lakes, and estuaries that are safe for fishing and recreational purposed, which includes shellfish harvesting.  

Intervention Strategies
The prevention of illnesses and the protection of shellfish growing areas are the responsibility of the shellfish industry, various regulatory agencies, and the general public. 

The principal control measures include:

· Education of the public regarding where and when to collect shellfish and of the hazards associated with eating raw shellfish.

· Maintenance of local and state agency capacity to monitor water and shellfish. 

· Protection of water bodies from contamination.

· Development and enforcement of commercial shellfish regulations.

· Prompt, coordinated response to and public alert of known emergencies (e.g., PSP warnings).

See related chapter on Foodborne Illness Outbreaks.

Data Sources

DOH Commercial Classification Database, September 1999

DOH Shellfish Programs Database 

Washington State Department of Fish and Wildlife, 2001 Recreational Clam and Oyster Harvest Summary

For More Information

PSP toll-free hotline: 1-800-562-5632

Washington State Department of Health, Office of Shellfish, Marine Biotoxin Bulletin
Endnotes

� Department of Health, Environmental Health Indicators (revised April 1998)
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