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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

This document is intended to provide guidance and shall supersede the 2003 NSSP Model Ordinance. It represents the Agency's current
thinking on the safe and sanitary control of the growing, processing, and shipping of molluscan shellfish for human consumption. It does
not create any rights for or on any persons and does not operate to bind FDA or the public under federal law. However, through their
participation in the National Shellfish Sanitation Program and membership in the Interstate Shellfish Sanitation Conference, states have
agreed to enforce the Model Ordinance as the requirements which are minimally necessary for the sanitary control of molluscan

shellfish.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

|. Purpose

The National Shellfish Sanitation Program (NSSP) is the federal/state cooperative program recognized by the U. S. Food
and Drug Administration (FDA) and the Interstate Shellfish Sanitation Conference (ISSC) for the sanitary control of
shellfish produced and sold for human consumption. The purpose of the NSSP is to promote and improve the sanitation of
shellfish (oysters, clams, mussels and scallops) moving in interstate commerce through federal/state cooperation and
uniformity of State shellfish programs. Participants in the NSSP include agencies from shellfish producing and
non-producing States, FDA, EPA, NOAA, and the shellfish industry. Under international agreements with FDA, foreign
governments also participate in the NSSP. Other components of the NSSP include program guidelines, State growing area
classification and dealer certification programs, and FDA evaluation of State program elements.

In 1984, the FDA entered into a Memorandum of Understanding (MOU) with the Interstate Shellfish Sanitation Conference
recognizing the ISSC as the primary voluntary national organization of State shellfish regulatory officials that provide
guidance and counsel on matters for the sanitary control of shellfish. The purpose of the ISSC is to provide a formal
structure for State regulatory authorities to participate in establishing updated regulatory guidelines and procedures for
uniform state application of the Program. The ISSC has adopted formal procedures for state representatives to review
shellfish sanitation issues and develop regulatory guidelines. Following FDA concurrence, these guidelines are published in
revisions of the NSSP Model Ordinance.

The NSSP Guide for the Control of Molluscan Shellfish consists of a Model Ordinance, supporting guidance documents,
recommended forms, and other related materials associated with the Program. The Model Ordinance includes guidelines to
ensure that the shellfish produced in States in compliance with the guidelines are safe and sanitary. The Model Ordinance
provides readily adoptable standards and administrative practices necessary for the sanitary control of molluscan shellfish.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance

Purpose.

This Ordinance established the minimum requirements necessary to regulate the interstate commerce of molluscan
shellfish and to establish a program to protect the public health of consumers by assuring the sale or distribution of
shellfish from safe sources and assuring shellfish have not been adulterated during cultivating, harvesting, processing,
shipping, or handling.

Definitions.
A. General. The definitions provided below are consistent in intent with the National Shellfish Sanitation Program.
B. Definition of Terms.

(1)  Adverse pollution condition

means a state or situation caused by meteorological, hydrological or seaso nal events or point source discharges that has
historically resulted in elevated fecal coliform levels in a particular growing area. [In States using total coliform
standard, insert "total coliform" for "fecal coliform".]

(2) Airgap
means the unobstructed vertical distance through the free atmosphere between the lowest opening from any pipe or
faucet supplying water to a tank, plumbing fixture or other device and the flood level rim of that receptacle.

(3) AOAC means the Association of Official Analytical Chemists.
(4) APHA means the American Public Health Association.
(5) Approved means a classification used to identify a growing area where harvest for direct marketing is allowed.

(6) Aquaculture
means the cultivation of seed in natural or artificial growing areas, or the cultivation of shellstock other than seed in
growing areas.

(7)  Authority
means the State or local shellfish control authority or authorities or its designated agents, which are responsible for the
enforcement of this Code.

(8) Assure
means to make best efforts within the reasonable limits of manpower and resources to fulfill the objectives of this
Ordinance.

(9) Backflow
means the flow of water or other liquids, mixtures or substances into the distribution pipes of a potable water supply
from any source or sources other than the intended source.

(10)  Back siphonage
means the flowing back of used, contaminated or polluted water from a plumbing fixture, vessel or other source into
potable water supply pipes because of negative pressure in the water supply pipes.

(11) Blower means a receptacle for washing shucked shellfish which uses forced air as a means of agitation.

(12) Broker

11
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means any person who is not a dealer but who arranges the packaging, shipping, sale, or distribution of molluscan
shellfish without taking ownership or physical custody of the shellfish.

(13)  Certification or certify
means the issuance of a numbered certificate to a person for a particular activity or group of activities that indicates:

a. Permission from the Authority to conduct the activity; and
b. Compliance with the requirements of this Code.

(14)  Certification number

means the unique identification number issued by the Authority to each dea ler for each location. Each certification
number shall consist of a one to five digit Arabic number preceded by the two letter State abbreviation and followed by
a two letter abbreviation for the type of activity or activities the dealer is qualified to perform in accordance with this
Ordinance using the following terms:

Shellstock shipper (SS);
Shucker-packer (SP);
Repacker (RP);

Reshipper (RS); and
Depuration processor (DP).

Too0o

(15)  Coliform group
means all of the aerobic and facultative anaerobic, gram negative, nonspore forming, rod shaped bacilli which ferment
lactose broth with gas formation within 48 hours at 95 Fahrenheit (35 + 0.5°Centigrade)

(16) Commingle or Commingling means the act of combining different lots of shellstock or shucked shellfish.

(17)  Compliance schedule
means a written schedule that provides a correction time period to eliminate Key and Other deficiencies.

(18)  Conditionally approved
means a classification used to identify a growing area which meets the criteria for the approved classification except
under certain conditions described in a management plan.

(19) Conditionally restricted
means a classification used to identify a growing area that meets the criteria for the restricted classification except under
certain conditions described in a management plan.

(20) Container
means any bag, sack, tote, conveyance or other receptacle used for containing shellfish for holding or transporting.

(21)  Corrosion resistant materials
means materials that maintain their original surface characteristics under normal exposure to the foods being contacted,
normal use of cleaning compounds and bactericidal solutions, and other conditions of use.

(22)  Critical Control Point (CCP)
means a point, step or procedure in a food process at which control can be applied, and a food safety hazard can as a
result be prevented, eliminated or reduced to acceptable levels.

(23)  Critical deficiency means a condition or practice which:

a. Results in the production of a product that is unwholesome; or
b. Presents a threat to the health or safety of the consumer.

(24)  Critical limit

means the maximum or minimum value to which a physical, biological, or chemical parameter must be controlled at a
critical control point to prevent, eliminate or reduce to an acceptable le vel the occurrence of the identified food safety
hazard.

(25)  Critical Nonconformity
means a deviation of a laboratory requirement which has the highest likelihood of adversely affecting the quality of the

12
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analytical results if out of conformance.

(26)  Cross connection

means an unprotected actual or potential connection between a potable water system and any source or system
containing unapproved water or a substance that is not or cannot be approv ed as safe and potable. Examples are bypass
arrangements, jumper connection, removable sections, swivel or change over devices, or other devices through which
backflow could occur.

(27)  Cull means to remove dead or unsafe shellstock from a lot of shellstock.

(28)  Dealer
means a person to whom certification is issued for the activities of shell stock shipper, shucker-packer, repacker,
reshipper, or depuration processor.

(29)  Depletion
means the removal, under the direct control of the Authority, of shellstoc k from a growing area classified as prohibited.

(30) Depuration or depurate
means the process of reducing the pathogenic organisms that may be present in shellstock by using a controlled aquatic
environment as the treatment process.

(31) Depuration Processor (DP)
means a person who harvests or receives shellstock from growing areas in the approved or conditionally approved,
restricted, or conditionally restricted classification and submits such shellstock to an approved depuration process.

(32) Direct marketing means the sale for human consumption of shellfish which:

a. Does not require depuration or relaying prior to sale; or
b. Has been subjected to depuration or relaying activities.

(33) Dry storage means the storage of shellstock out of water.
(34) Easily cleanable means a surface which is:

a. Readily accessible; and
b. Is made of such materials, has a finish, and is so fabricated that residues may be effectively removed by normal
cleaning methods.

(35) EPA means the United States Environmental Protection Agency.
(36)  Facility means a structure. For other connotations, use person or activity.

(37)  Fecal coliform
means that portion of the coliform group which will produce gas from lactose in an EC or A-1 multiple tube procedure

liquid medium within 24 (+ 2) hours in a water bath maintained at 112 ° Fahrenheit (445+0.2 OCentigrade).
(38) FDA means the United States Food and Drug Administration.

(39) Food contact surface
means an equipment surface or utensil which normally comes into direct or indirect contact with shucked shellfish.

(40) Food Safety Hazard
means any biological, chemical or physical property that may cause a food to be unsafe for human consumption.

(41) Geometric Mean means the antilog (base 10) of the arithmetic mean of the sample result logarithm (base 10).

(42) Growing area
means any site which supports or could support the propagation of shellsto ck by natural or artificial means.

(43) HACCP
is an acronym that stands for Hazard Analysis Critical Control Point, a sy stematic, science-based approach used in food

13
3of7



FDA/CFSAN & ISSC - Model Ordinance Purpose and Definitions; National Shellfish Sanitation Program Guide for Control of Molluscan Shellfish

production as a means to assure food safety. The concept is built upon the seven principles identified by the National
Advisory Committee on Microbiological Criteria for Foods (1992).

(44) HACCP Plan
means a written document that delineates the formal procedures that a deal er follows to implement the HACCP
requirements set forth in 21 CFR 123.6 as adopted by the Interstate Shellfish Sanitation Conference.

(45) Harvest
means the act of removing shellstock from growing areas and its placement on or in a manmade conveyance or other
means of transport.

(46) Harvest area
means an area that contains commercial quantities of shellstock and may include aquaculture sites and facilities.

(47) Harvester means a person who takes shellstock by any means from a growing area.

(48) Heat shock

means the process of subjecting shellstock to any form of heat treatment prior to shucking, including steam, hot water or
dry heat, to facilitate removal of the meat from the shell without substantially altering the physical or organoleptic
characteristics of the shellfish.

(49) Importer
means any dealer who introduces molluscan shellfish into domestic commerce. An importer has ownership of the
shellfish, but need not take physical custody of the shellfish.

(50) Includes or including means includes or including by way of illustration and not by way of limit ation.

(51) Inspection item

means one of the standard criteria listed in the NSSP Plant Inspection Form under which single or multiple observations
of specific critical , key or other deficiencies can be debited. [Note: term "item" appears several places in the Ordinance
with a larger connotation than this definition. In the section addressing the use of the inspection form, however, the
Ordinance uses the term "inspection item™ hence that is provided here as the defined term.]

(52) Interstate Certified Shellfish Shippers List (ICSSL) means a FDA publication of shellfish dealers, domestic
and foreign, who have been certified by a state or foreign Authority as meeting the public health control measures
specified in this Ordinance.

(53) Interstate Shellfish Sanitation Conference (ISSC) means the organization which consists of agencies from
shellfish producing and receiving States, FDA, the shellfish industry, the National Marine Fisheries Service of the U.S.
Department of Commerce, and the U.S. Environmental Protection Agency. The ISSC provides the formal structure
wherein State regulatory authorities, with FDA concurrence, can establish updated guidelines and procedures for
sanitary control of the shellfish industry.

(54) Key deficiency
means a condition or practice which may result in adulterated, decomposed, misbranded or unwholesome product.

(55) Key Nonconformity
means a deviation of a laboratory requirement has a significant potential to adversely affect the quality of the analytical
results if out of conformance.

(56) Label
means any written, printed or graphic matter affixed to or appearing upon any package containing shellfish.

(57) License

means the document issued by the Authority to a person to harvest or trans port shellstock for commercial sale. [In those
States issuing permits as opposed to licenses, the term license would be replaced with the term "permit" which would be
defined the same as "license".]

(58) Lot of shellstock
means a single type of bulk shellstock or containers of shellstock of no more than one day's harvest from a single
defined growing area gathered by one or more harvesters.

14
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(59) Lot of shellstock for depuration
means shellstock harvested from a particular area during a single day's harvest and delivered to one depuration plant.

(60) Lot of shucked shellfish
means a collection of containers of no more than one day's shucked shellfish product produced under conditions as
nearly uniform as possible, and designated by a common container code or marking.

(61) Marina means any water area with a structure (docks, basin, floating docks, etc.) which is:

a. Used for docking or otherwise mooring vessels; and
b. Constructed to provide temporary or permanent docking space for more than ten boats.

(62) Marine biotoxin
means any poisonous compound produced by marine microorganisms and accumul ated by shellstock. Examples include
Alexandrium spp. [Protogonyaulax species], and Karenia brevis.

(63) May means discretionary and is not mandatory or required.
(64)  Milliliter (ml) means a unit of measurement equal to the 0.001 portion of a liter.
(65)  Monoculture means the culture of a single bivalve species.

(66) MPN (Most Probable Number)
means a statistical estimate of the number of bacteria per unit volume and is determined from the number of positive
results in a series of fermentation tubes.

(67) National Shellfish Sanitation Program (NSSP) means the cooperative state-FDA-Industry program for the
sanitary control of shellfish that is adequate to insure that the shellfis h produced in accordance with these guidelines will
be safe and sanitary.

(68) Open water aguaculture means the cultivation of bivalve shellfish in natural shellfish growing areas.

(69) Other deficiency means a condition or practice that is not defined as critical or key and is not in accordance with
the requirements of this Model Ordinance.

(70)  Other Nonconformity
means a deviation of a laboratory requirement which does not normally compromise the quality of the analytical results,
but generally serve to enhance the overall operation of the laboratory.

(71) Person

means any individual, receiver, trustee, guardian, personal representative, fiduciary, or representative of any kind, and
any partnership, association, corporation or other entity. Person includes the federal government, the State, and any
other public or private entity.

(72)  Point source
means any discernible, confined and discrete conveyance including any pipe, ditch, channel, tunnel or conduit that
carries pollution.

(73) Poisonous or deleterious substance
means a toxic substance occurring naturally or added to the environment for which a regulatory tolerance limit or action
level has been established in shellfish to protect public health.

(74)  Polyculture means the cultivation of:

a. Two or more species of shellfish; or
b. Shellfish with other species in a common environment.

(75) Post Harvest Processing
means processing of shellfish for the purpose of added safety or quality that involve hazards not addressed by controls
in NSSP Model Ordinance Chapters XI. through XIV.
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(76) Potable water
means a water supply, which meets the requirements of the Safe Drinking Water Act, as, administered by the EPA, and
any applicable state or local requirements.

(77)  Principal display panel
means that part of a label that is most likely to be displayed, presented, shown or examined under customary conditions
of retail sale.

(78)  Process batch
means a quantity of shellstock used to fill each separate tank or a series of tanks supplied by a single process water
system for a specified depuration cycle in a depuration activity.

(79)  Process water means the water used in the scheduled depuration process.

(80) Prohibited
means a classification used to identify a growing area where the harvest of shellstock for any purpose, except depletion
or gathering of seed for aquaculture, is not permitted.

(81) Raw means shellfish that have not been thermally processed:

(a) to an internal temperature of 145° or greater for 15 seconds (or equivalent); or
(b) altering the organoleptic characteristics.

(82) Relay

means to transfer shellstock from a growing area classified as restricted or conditionally restricted to a growing area
classified as approved or conditionally approved for the purpose of reducing pathogens as measured by the coliform
indicator group or poisonous or deleterious substances that may be present in the shellstock by using the ambient
environment as the treatment process.

(83) Remote status
means a designation applied to a shellfish growing area that has no human habitation and is not impacted by any actual
or potential pollution sources.

(84) Repacker (RP)
means any person, other than the original certified shucker-packer, who re packages shucked shellfish into other
containers.

(85) Repacking Shellstock
means the practice of removing shellstock from containers and placing it into other containers.

(86) Replicate is defined as two (2) filters for tdh analysis from the same homogenate at the same dilution.

(87) Reshipper (RS)
means a person who purchases shucked shellfish or shellstock from dealers and sells the product without repacking or
relabeling to other dealers, wholesalers, or retailers.

(88) Restricted
means a classification used to identify a growing area where harvesting shall be by special license and the shellstock,
following harvest, is subjected to a suitable and effective treatment process through relaying or depuration.

(89) Safe materials
means articles manufactured from or composed of materials that may not reasonably be expected to, directly or
indirectly, become a component of or otherwise adversely affect the characteristics of any food.

(90) Sanitation control record
means records that document the monitoring of sanitation practices and conditions during processing.

(91) Sanitary survey
means the written evaluation report of all environmental factors, including actual and potential pollution sources, which
have a bearing on the water quality in a shellfish growing area.
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(92) Sanitize means to adequately treat food contact surfaces by a process that is effective in:

a. Destroying vegetative cells of microorganisms of public health significance;
b. Substantially reducing the numbers of other undesirable microorganisms; and
c. Not adversely affecting the product or its safety for the consumer.

(93)  Seed means shellstock which is less than market size.
(94)  Shall means mandatory and required.
(95)  Shellfish means all species of:

a. Qysters, clams or mussels, whether:
(i.) Shucked or in the shell;
(ii.) Raw, including post harvest processed;
(iii.) Frozen or unfrozen;
(iv.) Whole or in part; and
b. Scallops in any form, except when the final product form is the adductor muscle only.

(96) Shellstock means live molluscan shellfish in the shell.
(97) Shellstock packing means the process of placing shellstock into containers for introduction into commerce.

(98)  Shellstock Shipper (SS)
means a dealer who grows, harvests, buys, or repacks and sells shellstock. They are not authorized to shuck shellfish nor
to repack shucked shellfish. A shellstock shipper may also ship shucked shellfish.

(99)  Should means recommended but is not required.

(100)  Shucker-Packer (SP)
means a person who shucks and packs shellfish. A shucker-packer may act as a shellstock shipper or reshipper or may
repack shellfish originating from other certified dealers.

(101) Standardization
means a process in which applicable staffs from the FDA and the Authority conduct evaluations using standard criteria
in a uniform manner.

(102)  State shellfish standardization inspector

means a person that has successfully completed the FDA standardization training course (or one deemed acceptable by
the FDA and the field evaluation phase of shellfish plant inspection with either an FDA standardization officer or a
state standardization officer.

(103)  State shellfish standardization officer
means a person that has successfully completed the FDA standardization training course and the field evaluation phase
of shellfish plant inspection with an FDA standardization officer.

(104)  Swing deficiency
means a deficiency noted on the NSSP Standardized Shellfish Processing Plant Inspection Form which, depending upon
the severity and circumstances, can be either a "Critical” or a "Key" defi ciency.

(105) Transaction record
means the form or forms used to document each purchase or sale of shellfish at the wholesale level, and includes
shellfish harvest and sales records, ledgers, purchase records, invoices and bills of lading.

(106) Wet storage

means the temporary storage, by a dealer, of shellstock from growing areas in the approved classification or in the open
status of the conditionally approved classification in containers or floats in natural bodies of water or in tanks containing
natural or synthetic seawater.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
I. Shellfish Sanitation Program

Requirements for the Authority.

Additional Guidance - IV Guidance Documents
Chapter | - General .02 Procedures for Initiating a
New State Program

[Note: The Authority must meet the requirements of this
section even if the Authority does not formally adopt this
section in regulation.]

@.01 Administration.

A. Scope. The Authority shall establish a statewide shellfish safety and sanitation program to regulate:
(1) The classification of shellfish growing areas;
(2) The harvesting of shellfish;
(3) Shellfish processing procedures and facilities;
(4) Product labeling;
(5) Storage, handling and packing;
(6) Shellfish shipment in interstate commerce;
(7) Shellfish dealers; and
(8) Bivalve aquaculture.

B. Records. The Authority shall maintain records to demonstrate the effective administration of a statewide shellfish
safety and sanitation program. These records shall be maintained in a central file and made available to any
interested person upon request, consistent with appropriate state and federal law.

C. Shared Responsibilities. If more than one agency is involved in the administration of the statewide shellfish safety
and sanitation program, memoranda of agreement shall be developed between the agencies to define each agency's
responsibilities.

D. Administrative Procedures. The Authority shall have administrative procedures sufficient to:

(1) Regulate shellfish harvesting, sale, or shipment; and

(2) Ensure that all shellfish shipped in interstate commerce originate from a dealer located within the state
from which the shellstock are harvested or landed, unless the Authority has a memorandum of understanding
with the Authority in another State to allow dealers from its state to purchase the shellstock.

(3) Detain, condemn, seize, and embargo shellfish.

(4) Assure compliance with Shellfish Plant Inspection Standardization.

E. Epidemiologically Implicated Outbreaks of Shellfish-Related Illness. The Authority shall have procedures for
investigating incidents of shellfish borne disease.

F. Commingling.

(1) Except for any shellstock included in the Authority's commingling plan, the Authority shall not permit the
commingling of shellstock.
(2) If the Authority permits shellstock commingling, the Authority shall develop a commingling management
plan. The plan shall:

(a) Minimize the commingling dates of harvest and growing areas;

(b) Define a primary dealer;

(c) Limit the practice of commingling to primary dealers;

(d) Limit commingling to shellstock harvested from specific growing areas within the State as

identified by the Authority and purchased directly from harvesters; and

(e) Define how the commingled shellstock will be identified.

Additional Guidance - IV Guidance Documents
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Chapter I11.02 Shellfish Plant Inspection
Standardization Procedures
NSSP Standardized Shellfish Processing Plant

Inspection Form

@.02 Dealer Certification.

A. General
(1) A person requesting certification shall be subject to a comprehensive, onsite inspection and meet the
criteria in 8B. or §C., as appropriate. The plant inspection shall be conducted by the state shellfish
standardization inspector, using the appropriate inspection form, within the 120-day period immediately prior
to the issuance or renewal of the certification.
(2) Certification shall be given only to persons who meet the established requirements established for
certification.
(3) All certifications shall expire annually. The month selected for certification expiration shall be at the
discretion of the Authority.
(4) The Authority shall issue only one certification number to a dealer for a location. A person or dealer may
obtain more than one certification if each business is:
(a) Maintained as a separate entity; and
(b) Is not found at the same location.
(5) The Authority may permit separate certified dealers to share a facility.
(6) The certification number issued to each dealer by the Authority shall be unique.
(7) Adequate records documenting each dealer's compliance with certification requirements shall be
maintained for at least three years. These records shall include:
(a) Inspection reports of dealers;
(b) Notification letters and enforcement actions;
(c) Shellfish sample results and follow-up actions taken;
(d) Records of complaints or inquiries and follow-up actions taken; and
(e) Administrative hearing transcripts and records.
B. Initial Certification.
(2) Initial certification shall be given only to persons who meet the following requirements:
(a) HACCP requirements:
(i) A HACCP plan accepted by the Authority;
(ii) No critical deficiencies;
(iii) Not more than 2 key deficiencies;
(iv) Not more than 2 other deficiencies.
(b) Sanitation and additional Model Ordinance Requirements
(i) No critical deficiencies;
(ii) Not more than 2 key deficiencies;
(iii) Not more than 3 other deficiencies.
(2) The initial certification shall include a compliance schedule to correct any deficiencies not corrected by
the dealer during the inspection.
C. Renewal of Certification.
(1) A dealer shall make application for certification renewal annually at the time specified by the Authority.
The Authority shall not renew the certification for any dealer until the dealer:
(a) Meets the requirements of §B.1(a) and §B.1(b). The number of deficiencies allowed under §B.1(a)
and §B.1(b) shall include carry over deficiencies from an existing compliance schedule approved by
the Authority and new deficiencies identified during the certification renewal inspection; and
(b) Agrees to a compliance schedule to address any new deficiencies not corrected by the dealer
during the inspection.
D. Revocation or Suspension of Certification.
(1) The Authority shall not allow any dealer whose certification has been suspended or revoked under §H. to
deal in shellfish.
(2) The Authority shall not issue certification to a dealer whose certification has been suspended or revoked
to deal in shellfish until the dealer meets the requirements for initial certification.
E. Interstate Certified Shellfish Shippers List (ICSSL).
(1) When the Authority certifies a person to become a dealer, the Authority shall notify the FDA for the
purpose of having the dealer listed in the ICSSL. The notice shall be in the format of FDA Form 3038.
(2) The Authority shall notify the FDA for the purpose of having the dealer removed from the ICSSL
whenever a dealer's certificate is:
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(a) Suspended; or
(b) Revoked.
F. Inspections.
(1) After any person is certified, the Authority shall make unannounced inspections of the dealer's facilities:
(a) During periods of activity; and
(b) At the following minimum frequencies:
(i) Within 30 days of beginning activities if the dealer was certified on the basis of a
pre-operational inspection;
(i) At least monthly for dealer facilities certified as depuration processors;
(iii) At least quarterly for dealer's activities certified as shucker-packer or repacker; and
(iv) At least semiannually for other dealer activities
(2) The Authority shall provide a copy of the completed inspection form to the person in-charge at the
dealer's operation at the time of inspection. The inspection form shall contain a listing of deficiencies by area
in the operation and inspection item with corresponding citations to this Model Ordinance.
G. Performance Based Inspection Program (PIP).
(1) A performance based inspection program may be instituted by the Authority for any dealer who meets the
requirements of this section.
(2) The minimum frequency of inspection under a PIP shall be no less than one inspection per certification
period. The recertification inspection may qualify as the required minimum inspection frequency.
(3) To be eligible for a PIP, the dealer shall have demonstrated a history of satisfactory compliance for the
previous three-year period. The three-year demonstration shall include:
(@) Full compliance with the minimum inspection frequency shown under 8F.;
(b) Recertification of the dealer by the Authority;
(c) Verification that no critical deficiencies, no more than one key deficiency and no more than two
other deficiencies have occurred in any one inspection;
(d) Correction of all identified deficiencies in accordance with the compliance schedule approved by
the Authority; and
(e) No repetition of the identified deficiencies.
H. Enforcement.
(1) General.
(a) The Authority shall use any combination of administrative hearings, fines, certification
cancellations, temporary suspension of operating licenses, embargoes, product condemnations or
product seizures to accomplish the implementation of this Ordinance.
(b) When a dealer has failed to meet the compliance schedule, the Authority shall:
(i) Consider whether it is appropriate to revise the compliance schedule, suspend or revoke the
dealer's certification, or seek other administrative remedies; and
(ii) Document why an option was selected.
(2) Actions Triggered by Inspections.
(a) When any inspection detects a critical deficiency:
(i) The deficiency shall be corrected during that inspection; or
(ii) The dealer must cease production affected by the deficiency.
(b) When the dealer fails to comply with (a) above, the Authority shall immediately begin actions to
suspend or revoke the dealer's certification.
(c) Product affected by a critical deficiency shall be controlled to prevent contaminated or adulterated
product from reaching consumers. When necessary the Authority shall:
(i) Detain or seize any undistributed lots of shellfish that may have been adulterated:;
(ii) Initiate a recall of any distributed shellfish; and
(iii) Immediately notify the enforcement officials for FDA and any other Authorities where the
product was distributed.
(d) When any inspection detects any key or other deficiencies not already covered in a compliance
schedule, the Authority, working with the dealer, shall develop a compliance schedule to correct the
new key or other deficiencies.
(e) When any inspection detects four or more new key deficiencies, the Authority shall consider the
following options and document the reasons for the selection of a particular option:
(i) Revise the existing compliance schedule;
(ii) Suspend or revoke the dealer's certification; or
(iv) Seek other administrative remedies.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
I1. Risk Assessment and Risk Management

Requirements for the Authority

[Note: The Authority must meet the requirements of this section even if the Authority does not formally adopt this section in
regulation.]

@.01 Outbreaks of Shellfish-Related IlIness.

A. When shellfish are implicated in an illness outbreak involving two (2) or more persons not from the same household (or
one or more persons in the case of paralytic shellfish poisoning [PSP]), the Authority shall determine whether an
epidemiological association exists between the illness and the shellfish consumption by reviewing:

(1) Each consumer's food history;

(2) Shellfish handling practices by the consumer and/or retailer;

(3) Whether the disease has the potential or is known to be transmitted by shellfish; and

(4) Whether the symptoms and incubation period of the illnesses are consistent with the suspected etiologic agent.

NOTE: For additional guidance refer to the International Association of Milk, Food, and Environmental Sanitarians'
Procedures to Investigate Food Borne IlIness.

B. When the Authority has determined an epidemiological association between an illness outbreak and shellfish
consumption, the Authority shall conduct an investigation of the illness outbreak within 24 hours to determine whether the
illness is growing area related or is the result of post-harvest contamination or mishandling.

C. When the investigation outlined in 8.02B. does not indicate a post-harvest contamination problem, or illegal harvesting
from a closed area, the Authority shall:

(1) Immediately place the implicated portion(s) of the harvest area(s) in the closed status;

(2) Notify receiving states and the FDA that a potential health risk is associated with shellfish harvested from the
implicated growing area;

(3) As soon as determined by the Authority, transmit to the FDA and receiving states information identifying the dealers
shipping the implicated shellfish; and

(4) Promptly initiate recall procedures consistent with the Recall Enforcement Policy, Title 21 Code of Federal
Regulations Part 7.

D. When the investigation outlined in 8.02B demonstrates that the illnesses are related to post-harvesting contamination or
mishandling, growing area closure is not required. However, the Authority shall:

(1) Notify receiving states of the problem; and
(2) Promptly initiate recall procedures consistent with the Recall Enforcement Policy Title 21 Code of Federal
Regulations Part 7.

E. When the investigation outlined in §.02B. cannot be completed within 24 hours, the Authority shall:

(1) Follow the closure procedure outlined in § .01C; and if the investigation does not indicate a
growing area problem, the area shall be immediately reopened and product recall terminated.

F. Upon closing an implicated area for problems other than natural occurring pathogens and/or biotoxins, the Authority shall
review the growing area classification and determine if a growing area classification problem exists. The review shall
include at a minimum:

(1) A review of the growing area classification file records;
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(2) A field review of existing pollution sources;

(3) A review of actual and potential intermittent pollution sources, such as vessel waste discharge and wastewater
discharge from treatment plant collection systems; and

(4) Examination of water quality subsequent to the illness outbreak.

G. Upon closing an implicated portion(s) of the harvest area(s) for naturally occurring pathogens and/or biotoxins, the
Authority shall:

(1) Follow an existing marine biotoxin contingency plan, if appropriate.

(2) Collect and analyze samples relevant to the investigation, if appropriate.

(3) Keep the area closed until it has been determined that levels of naturally occurring pathogens and/or biotoxins are not
a public health concern.

H. When the growing area is determined the problem, the Authority shall:
(1) Place the growing area in the closed status until:

(a) The Authority verifies that the area is properly classified, using current data, in compliance with the NSSP
Model Ordinance; or
(b) Shellfish from the growing area are confirmed as the cause of illness but it has been determined that the event
which caused the contamination no longer exists;
(2) Keep the area closed for a minimum of 21 days if the illness is consistent with viral etiology; and
(3) Develop a written report summarizing the findings of the investigation and actions taken.

I. Whenever an Authority or dealer initiates a recall of shellfish products because of public health concerns, the Authority
will monitor the progress and success of the recall. The Authority will immediately notify the FDA and the Authorities in
other states involved in the recall. Each Authority involved in a recall will implement actions to ensure removal of recalled
product from the market and issue public warnings if necessary to protect public health. FDA will decide whether to audit or
issue public warnings after consultation with the Authority(s), and after taking into account the scope of the product
distribution and other related factors. If the FDA determines that the Authority in any state involved in the recall fails to
implement effective actions to protect public health, the FDA may classify, publish and audit the recall, including issuance
of public warnings when appropriate.

Additional Guidance - IV Guidance Documents
Chapter 1V .03 Vibrio parahaemolyticus Interim
Control Plan

J. The Authority shall assess annually Vibrio
parahaemolyticus illnesses associated with the
consumption of molluscan shellfish. The assessment will
include a record of all V. parahaemolyticus
shellfish-associated illnesses reported within the state and from receiving states, the numbers of illnesses per event, actions
taken by the Authority in response to the illnesses, and a summary description of the state's shellfish illness reporting
procedures, from patient presentation through laboratory diagnosis of food vehicle and etiological agent, to final public
health documentation and reporting of specific illnesses to CDC. The initial assessment should be made for the most recent
three calendar years and completed by March 1, 2002.

@. 02 Presence of Human Pathogens in Shellfish Meats.

A. Finding. Upon determination that human pathogens are | Additional Guidance - IV Guidance Documents

present in shellfish meats, the Authority shall investigate Chapter 11 .13 Protocol for Reviewing Classification of

the harvesting, the distribution, and the processing of the Area Implicated by Pathogens in Shellfish Meat
shellfish. Samples

B. Growing Area Investigation.
(1) The Authority shall review the following factors:

(a) The documentation to trace the shellfish to its source;
(b) The classification assigned to the growing area and whether the sanitary survey data supporting that
classification is current; and
(c) The probability of illegal harvesting from areas classified as restricted or prohibited, or in the closed status.
(2) The Authority shall take no further action when the Authority determines that:
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(a) The growing area is properly classified;
(b) No illegal harvesting is taking place; and
(c) There is no reason to believe that the growing area is the source of the pathogens.
(3) When the Authority determines that the growing area is not properly classified, the Authority shall take immediate
action to:

(a) Change the existing classification to the correct classification; or
(b) Close the growing area until the correct classification can be determined.

C. Distribution and Processing Investigation.

(1) The Authority shall evaluate the distribution and processing of the shellfish. This investigation may include collection
of additional meat samples.

(2) The Authority shall take no further action when the Authority determines that there is no reason to believe a problem
exists in the distribution or processing of the shellfish.

(3) When the Authority determines that a problem exists in the distribution or processing of the shellfish, the Authority
shall take immediate steps to correct the problem.

D. Risk Management and Tolerance Levels.

Additional Guidance - IV Guidance Documents
Chapter Il @ .04 Action Levels, Tolerances and
Guidance Levels for Poisonous or Deleterious
Substances in Seafood

(1) Pathogen Present. When a growing area continues
to demonstrate the presence of human pathogen
isolates in shellfish meats in the absence of illness,
the Authority shall perform a risk assessment to
determine the correct classification for an area.

(2) Established Tolerance Levels.

(a) When the established tolerance level for a particular pathogen isolate is not exceeded, the Authority:

(i) Shall maintain a written summary of its finding and the data supporting its finding in its central file; and
(if) May leave the growing area in its present classification.
(b) When the established tolerance level for a particular pathogen isolate is known and there are no known
outbreaks of shellfish associated disease caused by that pathogen in a particular growing area, the Authority
shall:

(i) Leave the area in the open status of its classification when the tolerance level is not exceeded; and
(ii) Place the area in the closed status of its classification when the tolerance level is exceeded.
(c) When the tolerance level is exceeded, the Authority may:

(i) Maintain the growing area in the closed status of its current classification;

(ii) Reclassify the growing area to the restricted or prohibited classification;
or

(iii) Reclassify the growing area to the conditionally restricted classification and establish a management
plan.

(d) Any management plan based on shellstock exceeding established tolerance levels
shall:

(i) Meet all appropriate requirements for a management plan for the
conditionally approved or conditionally restricted classification;

(ii) Specify the additional criteria associated with the particular pathogen isolate that the growing area must
meet to be in the open status of its classification;

(iii) Document the scientific basis for the additional criteria;

(iv) Provide for periodic retesting of the shellfish meats; and

(v) Provide for the growing area to be placed in the closed status if the criteria are exceeded.

(3) Established Tolerance Levels Not Known.

(a) When an established tolerance level does not exist for the particular pathogen isolated, the Authority shall
assess the public health significance of the levels of the pathogen found in the growing area shellfish meats.
The Authority may consider FDA recommended action levels or levels of concern in this determination. When
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the Authority determines that:

(i) The levels are acceptable, the growing area shall remain in the open status of its classification; or
(ii) The levels are unacceptable, the growing area shall be placed in the closed status of its classification.
(b) If a growing area is placed in the closed status, the Authority may elect to

(i) Maintain that status indefinitely;

(i) Reclassify the area to the restricted or prohibited classification; or

(iii) Reclassify the area to the conditionally restricted classification and establish a management plan. The
management plan shall meet the requirements of 8D.(2)(d).

@.03 Presence of Toxic Substances in Shellfish Meats.

Additional Guidance - IV Guidance Documents
Chapter Il @ .04 Action Levels, Tolerances and
Guidance Levels for Poisonous or Deleterious
Substances in Seafood

A. Upon determination that toxic substances, including
heavy metals, chlorinated hydrocarbons, and natural
toxins are present in levels of public health significance in
shellfish meats, the Authority shall investigate the
harvesting, distribution, and processing of shellfish and
take necessary corrective action in accordance with the procedures described in § @.02.

B. When a growing area continues to demonstrate the presence of toxic substances in the absence of illness, the Authority
shall perform a risk assessment to determine the correct classification of the area. The risk assessment and subsequent risk
management shall follow the procedures outlined in § @.02D., Risk Management and Tolerance Levels.

@.04 Vibrio vulnificus Risk Management for Oysters.

Additional Guidance - IV Guidance Documents

A For states having 2 or more etiologically Chapter IV- Naturally Occurring Pathogens

confirmed shellfish-borne Vibrio vulnificus illnesses since
1995 traced to the consumption of commercially
harvested raw or undercooked oysters that originated from the waters of that state (Source State), the Authority shall develop
and implement a Vibrio vulnificus Management Plan.

B. The Source State's Vibrio vulnificus

Management Plan shall define the administrative procedures and resources necessary to accomplish (i.e. establish and
maintain) involvement by the state in a collective illness reduction program. The goal of the Vibrio vulnificus Management
Plan will be to reduce the rate of etiologically confirmed shellfish-borne Vibrio vulnificus septicemia illnesses reported
collectively by California, Florida, Louisiana, Texas, from the consumption of commercially harvested raw or undercooked
oysters by 40 percent, for years 2005 and 2006 (average) and by 60 percent for years 2007 and 2008 (average) from the
average illness rate for the years 1995 -1999 of 0.306/million. The list of states (California, Florida, Louisiana, Texas) used
to calculate rate reduction may be adjusted if after a thorough review, epidemiological and statistical data demonstrates that
it would be appropriate. The illness rate shall be calculated as the number of illnesses per unit of population. The goal may
be reevaluated prior to the year 2006 and adjusted in the event that new science, data, or information becomes available.

C. The Source State's Vibrio vulnificus Management Plan shall include, at a minimum:

(1) The ISSC Consumer Education Program targeted toward individuals who consume raw oysters and whose health
condition(s) increase their risk for Vibrio vulnificus illnesses;

(2) A process to collected standardized information for each Vibrio vulnificus illness: including underlying medical
conditions; knowledge of disease status; prior counseling on avoidance of high risk foods, including raw oysters;
existence of consumer advisories at point of purchase or consumption; and, if possible, whether consumer was aware
and understood the advisories;

(3) A standardized process for tracking products implicated in Vibrio vulnificus illnesses;

(4) Identification and preparation for achieving a goal of post harvest processing capacity of 25 percent of all oysters
intended for the raw, half-shell market during the months of May through September harvested from a Source State
by the end of the third year (December 31, 2004). The percentage of post harvest processing will include the capacity
of all operational plants and the capacity of plants under construction;

(5) Identification and preparation for implementation of required post harvest processing capacity of 50% of all oysters
intended for the raw, half-shell market during the months of May through September, harvested from a Source State,
which shall be implemented should the 40 percent illness reduction goal not be achieved by December 31, 2006. The
percentage of post harvest processing will include the capacity of all operational plants and the capacity of plants
under construction. In the alternative, the state may utilize the control measures, or equivalent control measures,
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listed in @.04, (C), (6) (2), (b), (c), and (d) below for such periods of time which, in combination with post harvest
processing, will provide equivalent outcomes. This portion of the plan shall be completed no later than December 31,
2005;
and

(6) Identification and preparation for implementation of one or more of the following controls, or equivalent controls,
which shall be implemented should the 60 percent rate of illness reduction goal not be achieved collectively by 2008.
The control measures identified in the plan shall be appropriate to the state and reflect that state's contribution to the
number of Vv illnesses and the controls that have been implemented by each state. This portion of the plan shall be
completed no later than December 2007. The temperature and month-of the-year parameters identified in the
following controls may be adjusted by the ISSC Executive Board as recommended by the Vibrio Management
Committee (VMC) on a state by state basis, as needed to achieve the established illness reduction goal. The
adjustment to the Stat's plan can take into account the illness rate reduction that has occurred since the last review of
the plan.

(a) Labeling all oysters, "For shucking by a certified dealer", when the Average Monthly Maximum Water
Temperature exceeds 75°F;

(b) Subjecting all oysters intended for the raw, half-shell market to an Authority- approved post harvest
processing that reduces the Vibrio vulnificus levels to <30 MPN/gram when the Average Monthly Maximum
Water Temperature exceeds 75°F;

(c) Closing shellfish growing areas for the purpose of harvest of oysters intended for the raw, half-shell market
when the Average Monthly Maximum Water Temperature exceeds 75°F;

(d) Labeling all oysters, "For shucking by a certified dealer", during the months of May through September,
inclusive;

(e) Subjecting all oysters intended for the raw, half-shell market to a post harvest processing that is both approved
by the Authority and reduces the Vibrio vulnificus levels to <30 MPN/gram during the months of May through
September, inclusive;
and

(f) Closing shellfish growing areas for the purpose of harvesting oysters intended for the raw, half-shell market
during the months of May through September, inclusive.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
I1l. LABORATORY

Requirements for the Authority.

[Note: The Authority must meet the requirements of this
section even if the Authority does not formally adopt
this section in regulation.]

Additional Guidance - IV Guidance Documents
Chapter Il. 11. Evaluation of Laboratories by State
Shellfish Laboratory Evaluation Officers Including
Laboratory Evaluation Checklists

@.01 Quality Assurance.

A. NSSP Conformance Required. All laboratory analyses shall be performed by a laboratory found to conform or
provisionally conform by the FDA or FDA certified State Shellfish Laboratory Evaluation Officer (LEO) in
accordance with the requirements established under the NSSP.

B. State Program Requirements. The Authority shall assure that all samples are collected, maintained, transported,
and analyzed in a manner that assures the validity of the analytical results. The Authority shall:

(€D)] Require laboratories to develop a written quality assurance plan that:

(@)  Describes the organization and management structure of the laboratory;

(b) Describes the laboratory staff training program ensuring that all laboratory personnel are qualified,
properly trained, and supervised,;

(c)  Describes all procedures and methods used to collect, maintain, transport and analyze samples;

(d) Describes quality control measures, their frequency and tolerance limits, for determining equipment
performance;

()  Requires maintenance of records of analytical performance, quality control results, and equipment
maintenance and calibration; and

() Provides a quality assessment program to demonstrate laboratory and analyst competence. At a minimum
this program must include triennial onsite laboratory evaluations conducted by either FDA laboratory evaluation
officers or FDA certified state laboratory evaluation officers, and annual internal laboratory audits. For
microbiological laboratories, participation in the annual FDA sponsored proficiency test programs is also required;
and

()  Requires corrective action for any deficiencies found in the laboratory quality assurance program.

2 Require laboratories to implement their quality assurance plan;

(3)  Ensure that the laboratory has appropriate facilities and resources to effectively manage the workload,;

(4)  Require triennial or more frequent evaluations of all laboratories which conduct both microbial and marine
biotoxin and analyses used to officially support the state shellfish program; and

(5)  Require a laboratory to be re-evaluated when any major changes in personnel, workload, or facilities occur
and when a laboratory is found in nonconformance

C. An FDA certified State Shellfish Laboratory Officer may evaluate laboratories in a different State under a
memorandum of understanding agreement between the States and FDA. The agreement shall be consistent with
NSSP requirements.

D. Laboratory Evaluation.

Q) Laboratory status is determined by the number and types of nonconformities found in the evaluation using
NSSP standardized criteria contained in the FDA Shellfish Laboratory Evaluation Checklists, Guidance
Documents Chapter Il Growing Areas 11. Evaluation of Laboratories by State Shellfish Laboratory Evaluation
Officers Including Laboratory Evaluation Checklists.

(a) Conforms. In order to achieve or maintain its conforms status, a laboratory shall meet the following
requirements under the NSSP standardized laboratory evaluation criteria:

() No critical nonconformities have been identified;

(i)  Not more than 12 key nonconformities for microbiological or 5 for paralytic shellfish poisoning
component have been identified;

(iii) Not more than 17 critical, key, and other nonconformities in total or 9 for paralytic shellfish poisoning
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component have been identified (not to exceed the critical and key criteria); and

(iv)  No repeat key nonconformities have been identified in consecutive evaluations.

(b) Provisionally Conforms. In order to achieve provisionally conforming status, a laboratory shall meet the
following requirements under the NSSP standardized microbiological laboratory evaluation criteria:

(i)  Not more than 3 critical nonconformities for the microbiological or 2 for paralytic shellfish
poisoning component have been identified;

(ii) Not more than 12 key nonconformities for the microbiological or 5 for paralytic shellfish
poisoning component have been identified; and

(iii)  Not more than one repeat Key nonconformity has been identified in consecutive
evaluations.

(c) Nonconformance. When a laboratory exceeds the following criteria, the laboratory shall be
determined to be in nonconformance:

(i More than 3 critical nonconformities for the microbiological or 2 for paralytic shellfish
poisoning component have been identified;

(i) More than 12 key nonconformities for the microbiological or 5 for paralytic shellfish
poisoning component have been identified,;

(iii) ~ More than 17 critical, key, and other nonconformities for microbiological or 9 for paralytic
shellfish poisoning component have been identified; or

(iv)  One or more repeat critical or two or more key nonconformities have been identified in
consecutive evaluations.

E. Time Limit on Laboratory Status.
(1)  Conforming Status. A laboratory found to be in conforming status has up to ninety (90) days to
successfully correct all nonconformities noted in the evaluation or has an approved action plan. After this period,
the laboratory's status shall be downgraded to nonconforming if any key nonconformities remain to be
successfully corrected. As a result, data being generated by the laboratory is no longer acceptable for use in
support of the NSSP.
(2)  Provisionally Conforms Status. A laboratory found to be in the provisionally conforming status has up to
sixty (60) days to successfully correct all nonconformities found or has an approved action plan. After this period,
the laboratory shall be assigned a status of:
(@  Conforms if all the critical and key nonconformities have been successfully corrected; or
(b) Nonconforming if any critical or key nonconformities remain to be successfully corrected. As a result, data
being generated by the laboratory is no longer acceptable for use in support of the NSSP.
3) Nonconformance.
@) Upon a determination of nonconforming status, the laboratory has up to thirty (30) days to demonstrate
successful correction of all nonconformities found. After this period, if all critical and key nonconformities have
been successfully corrected, the status of the laboratory will be upgraded to conforming. However, if any critical
or key nonconformities remain to be successfully corrected, the status of the laboratory shall continue to be
nonconforming; and as a result, data being generated by the laboratory is no longer acceptable for use in support
of the NSSP.
(b)  When a laboratory is found to be nonconforming either for failure to successfully implement the required
corrective action, or for having repeated critical or key nonconformities in consecutive evaluations, the Authority
shall ensure that an action plan is developed to correct the situation in an expeditious manner.
()  When all critical and key nonconformities have been successfully corrected by a nonconforming
laboratory, the laboratory will be reevaluated either on-site or through a careful review of appropriate
documentation as determined by the FDA or FDA certified State Shellfish LEO. Only a finding of fully
conforming in laboratories whose data has ceased to be acceptable to the NSSP will restore its acceptability for
use in the NSSP.

F. Laboratory Services for Depuration Processors. For any laboratory providing services for the quality assurance
program (e.g. water quality) including end- product testing of any depuration processor, the Authority shall:
(1)  Require the annual inspection of the laboratory in accordance with 01 and 02 of this Chapter; and
(2)  Require the laboratory to retain its records for a minimum of the previous two years.
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@.02 Methods. Additional Guidance - IV Guidance Documents

A. Microbiological. Methods, practices, and Chapter I1.10 Approved NSSP Laboratory Test

procedures for the analyses of shellfish and
shellfish growing or harvest waters shall be the
methods required by the National Shellfish
Sanitation Program.

B. Chemical and Physical.

D Methods for the analysis of shellfish and shellfish growing or harvest waters shall:

@) Be the current AOAC or APHA method for all physical and chemical measurements; and
(b) Express results of all chemical and physical measurements in standard units, and not instrument
readings.

(2)  When an AOAC or APHA method is not available, EPA methods may be used.

C. Biotoxin. Methods for the analyses of shellfish and shellfish harvest waters shall be:

(1)  The current AOAC and APHA methods used in bioassay for paralytic shellfish poisoning toxins; and
(2)  The current APHA method used in bioassay for Karemia breve toxins.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
V. Shellstock Growing Areas

Additional Guidance - IV. Guidance Documents
Chapter 11.03 Sanitary Survey and the
Classification of Growing Waters

Requirements for the Authority

[Note: The Authority must meet the requirements of Chapter 11.05 Management Plans for Growing
this section even if the Authority does not formally Areas in the Conditional Classification
adopt this chapter in regulation.] Chapter 11.07 Systematic Random Sampling

Monitoring Strategy

@.01 Sanitary Survey.

A. General.

(1) The sanitary survey is the written evaluation report of all environmental factors, including
actual and potential pollution sources, which have a bearing on water quality in a shellfish
growing area. The sanitary survey shall include the data and results of:

(a) A shoreline survey;
(b) A survey of the bacteriological quality of the water;

(c) An evaluation of the effect of any meteorological, hydrodynamic, and geographic
characteristics on the growing area;

(d) An analysis of the data from the shoreline survey, the bacteriological and the
hydrodynamic, meteorological and geographic evaluations; and

(e) A determination of the appropriate growing area classification.

(2) The sanitary survey shall be periodically updated through the triennial reevaluation and the
annual review in accordance with 8C. to assure that data is current and that conditions are
unchanged.

(3) The documentation supporting each sanitary survey shall be maintained by the Authority. For
each growing area, the central file shall include all data, results, and analyses from:

(a) The sanitary survey;
(b) The triennial reevaluation; and
(c) The annual review.

(4) Wherever possible, the Authority shall provide the necessary information to Federal, State, or
local agencies which have the responsibility to minimize or eliminate pollution sources
identified in the sanitary survey.

(5) The Authority shall maintain a current comprehensive, itemized list of all growing areas,
including maps showing the boundaries and classification of each shellstock growing area.
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B. Sanitary Survey Required.

(1) A sanitary survey shall not be required to classify growing areas as prohibited. The findings of
a sanitary survey, however, may result in a growing area being classified as prohibited.

(2) A sanitary survey, including the triennial reevaluation, when available, of each growing area
shall be required prior to:

(a) The harvest of shellstock for human consumption; and

(b) The classification of a growing area as approved, conditionally approved, restricted, or
conditionally restricted.

C. Sanitary Survey Performance.

(1) A sanitary survey of each growing area shall be performed at least once every twelve years and
shall include the components in 8A. (1).

(2) When a written sanitary survey report is not completed, the area shall be placed in the closed
status.

(3) The growing area classification and the supporting data from the sanitary survey shall be
reviewed at least every three years.

(a) This triennial reevaluation shall include:

(i) Areview in accordance with §C. (5) and (6) of the water quality samples;

(i) Documentation of any new pollution sources and an evaluation of their ef fect on the
growing area;

(iii) Reevaluation of all pollution sources, including the sources previously identified in
the sanitary survey, as necessary to fully evaluate any changes in the sanitary
conditions of the growing area. The reevaluation may or may not include a site visit;

(iv) A comprehensive report which analyzes the sanitary survey data and makes a
determination that the existing growing area classification is correct or needs to be
revised; and

(v) If the triennial reevaluation determines that conditions have changed based on the
information and data collected during the triennial review and that the growing area
classification is incorrect, immediate action shall be initiated to reclassify the area.

(b) When a written triennial reevaluation report is not completed, the Authority shall place the
growing area in the closed status.

(4) The triennial reevaluation may include:

(a) Inspection of wastewater treatment plants or collection of additional effluent samples to
determine their impact on the growing area;

(b) Hydrodynamic studies;
(c) Additional field work to determine the actual impact of pollution sources; and
(d) Collection of additional water samples.

(5) On an annual basis, the sanitary survey shall be updated to reflect changes in the conditions in
the growing area. The annual reevaluation shall include:

(a) A field observation of the pollution sources which may include:
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(i) A drive-through survey;
(if) Observations made during sample collection; and
(iii) Information from other sources.

(b) Review, at a minimum, of the past year's water quality sample results by adding the year's
sample results to the data base collected in accordance with the require ments for the
bacteriological standards and sample collection required in §.02;

(c) Review of available inspection reports and effluent samples collected from pollution
sources;

(d) Review of available performance standards for various types of discharges that impact the
growing area; and

(e) A brief report which documents the findings of the annual reevaluation.

(6) If the annual reevaluation determines that conditions have changed based on the information
and data collected during the annual review and that the growing area classification is
incorrect, immediate action shall be initiated to reclassify the area.

D. Shoreline Survey Requirements.
(1) Inthe shoreline survey for each growing area, the Authority shall:

(a) Identify and evaluate all actual and potential sources of pollution whic h may affect the
growing area;

(b) Determine the distance from the pollution sources to the growing area and the impact of
each source on the growing area;

(c) Assess the reliability and effectiveness of sewage or other waste treatment systems;

(d) Determine if poisonous or deleterious substances adversely affect the growing area; and

(e) Consider the presence of domestic, wild animal or resident and migrating bird populations
for possible adverse effects on growing areas.

(2) The Authority shall assure that the shoreline survey meets the following minimum
requirements:

(a) The boundaries, based on the area topography, of each shoreline survey area are
determined by an in-field investigation which identifies only the properties with the
potential to impact the shellfish waters;

(b) Each shoreline survey area is identified by a unique designation which results in
identification of all data associated with each shoreline survey by the unique designation;

(c) Each shoreline survey area is investigated and pollution sources evaluated by qualified,
trained personnel; and

(d) Documentation for each pollution source identified by the Authority as affecting a
growing area includes:

(i) The location of the site on a comprehensive map of the survey area; and

(if) The determination that the pollution source has a direct or indirect impact on
shellfish waters: and

(e) A written summary of the survey findings.
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Additional Guidance - IVV. Guidance Documents

.02 Bacteriological Standards.
@ g Chapter 11.01 Total Coliform Standards

Note: The NSSP allows for a growing area to be
classified using either a total or fecal coliform standard. The NSSP further allows the application of either standard to
different water bodies within the state. The NSSP also allows for two sample collection strategies for the application
of the total or fecal coliform standard: adverse pollution condition and systematic random sampling. The 1992 Task
Force 1l recommended that this portion of the Ordinance be codified in two ways: a total coliform strategy and a fecal
coliform strategy so that the state may choose sampling plans on a growing area basis. Within each strategy,
provisions would appear for use of both systematic and adverse pollution condition sample collection. The Ordinance
has been recodified in this manner. For maximum flexibility, a state may wish to adopt the use of both standards and
both sampling strategies for each standard. This codification represents the fecal coliform standards.

A. General. Either the total coliform or fecal coliform standard shall be applied to a growing area.

B. Water Sample Stations. The Authority shall assure that the number and location of sampling stations
is adequate to effectively evaluate all pollution sources.

C. Exceptions.

(1) Except for growing areas classified as prohibited, in growing areas where there are pollution
sources having an impact on the water quality, a minimum of 30 samples, collected under
various environmental conditions, shall be required to classify any growing area not previously
classified under §8.03.

(2) Except for growing areas classified as prohibited or when the systematic random sampling
standard is applied, in growing areas where there are no pollution sources having an impact on
the water quality, a minimum of 15 samples shall be required to classify any growing area not
previously classified under 8.03.

D. Standard for the Approved Classification of Growing Areas in the Remote Status.

(1) Water Quality. The bacteriological quality of every station in the growing area shall meet the
fecal coliform standard below.

(2) Fecal Coliform Standard for the Remote Status. The fecal coliform median or geometric mean
MPN or MF (mTEC) of the water sample results shall not exceed 14 per 100 ml, and not more
than 10 percent of the samples shall exceed an MPN or MF (mTEC) of:

(a) 43 MPN per 100 ml for a five tube decimal dilution test;

(b) 49 MPN per 100 ml for a three-tube decimal dilution test;
(c) 28 MPN per 100 ml for a twelve-tube single dilution test; or
(d) 31 CFU per 100 ml for a MF (mTEC) test.

(3) Required Sample Collection.

(&) A minimum of two samples shall be collected annually.

(b) A minimum of the most recent 15 samples collected shall be used to calculate the median
or geometric mean and percentage to determine compliance with the standard established
for the approved classification of remote growing areas.
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E. Standard for the Approved Classification of Growing Areas Affected By Point Sources.

(1) Water Quality. The bacteriological quality of every station in the growing area shall meet the
fecal coliform standard in §E. (2).

(2) Fecal Coliform Standard for Adverse Pollution Conditions. The fecal coliform median or
geometric mean MPN or MF (mTEC) of the water sample results shall not exceed 14 per 100
ml, and not more than 10 percent of the samples shall exceed an MPN or MF (mTEC) of:

(a) 43 MPN per 100 ml for a five tube decimal dilution test;

(b) 49 MPN per 100 ml for a three-tube decimal dilution test;
(c) 28 MPN per 100 ml for a twelve-tube single dilution test; or
(d) 31 CFU per 100 ml for a MF (mTEC) test.

(3) Required Sample Collection.

(@) A minimum of five samples shall be collected annually under adverse pollution conditions
from each sample station in the growing area.

(b) A minimum of the most recent 15 samples collected under adverse pollution conditions
from each sample station shall be used to calculate the median or geometric mean and
percentage to determine compliance with this standard.

(c) Sample station locations shall be adjacent to actual or potential sources of pollution.

F. Standard for the Approved Classification of Growing Areas Affected by Nonpoint Sources.

(1) Exception. If the tidal stage increases the fecal coliform concentration, the authority shall use
sample results collected during that tidal stage to classify the area.

(2) Pollution Sources. Growing areas shall be:

(a) Impacted only by randomly occurring, intermittent events; and

(b) Not impacted by discharges from sewage treatment facilities or combined sewer
overflows.

(3) Water Quality. The bacteriological quality of every station in the growing area shall meet the
fecal coliform standard in SE.(2) or 8F.(4).

(4) Fecal Coliform Standard for Systematic Random Sampling. The fecal coliform median (or
geometric mean MPN or MF (mTEC) of the water sample results shall not exceed 14 per 100
ml and the estimated 90th percentile shall not exceed an MPN or MF (mTEC) of:

(a) 43 MPN per 100 ml for a five tube decimal dilution test;
(b) 49 MPN per 100 ml for a three-tube decimal dilution test; or
(c) 31 CFU per 100 ml for a MF (mTEC) test.

(5) Estimated 90th Percentile. The estimated 90th percentile shall be calculated by:

(a) Calculating the arithmetic mean and standard deviation of the sample result logarithms
(base 10);

(b) Multiplying the standard deviation in (a) by 1.28;
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(c) Adding the product from (b) to the arithmetic mean;
(d) Taking the antilog (base 10) of the results in (c) to get the estimated 90th percentile; and

(e) The MPN values that signify the upper or lower range of sensitivity of the MPN tests in
the 90th percentile calculation shall be increased or decreased by one significant number.

(6) Required Sample Collection.

(a) Adverse Pollution Condition Standard. The Authority shall collect samples in the same
intensity and frequency as described in 8E. (3) for application of the standard under
8E.(2).

(b) Systematic Random Sampling Standard. The requirement for systematic random sample
collection shall be met when:

(i) Sample station locations are adequate to produce the data to effectively evaluate all
nonpoint sources of pollution;

(if) Sample collection is scheduled sufficiently far in advance to support random
collection with respect to environmental conditions. Compliance requires that, prior
to implementation, the schedule for random sampling shall be documented in the
master file for the growing area, and if conditions at the time of scheduled sample
collection are believed to be hazardous to the safety of the individuals assigned to
collect samples, sample collection shall be rescheduled at a later date as soon as
practical;

(iif) A minimum of six random samples shall be collected annually from each sample
station in the growing area;

(iv) A minimum of two random samples shall be collected annually from each sample
station in the growing area while in the inactive status. The sample col lection
frequency of six random samples per station per year specified under
@.02F(6)(b)(iii) must resume at least six months before an area is reactivated; and

(v) A minimum of the 30 most recent randomly collected samples from each sample
station shall be used to calculate the median or geometic mean and 90th percentile to
determine compliance with this standard.

(c) Transition from Adverse Pollution Condition Standard to Systematic Random Sampling
Standard. If the Authority:

(i) Does not have 30 recent randomly collected sample results from each station, then
the previous 15 samples collected under adverse pollution conditions may be used
with the most recent random samples to meet the minimum 30 sample requirement
for a transition period not to exceed three years; and

(if) Uses the transition period described in (i), as additional random samples are
collected; the random samples shall replace chronologically the samples collected
under adverse pollution conditions (e.g. sample 31 replaces sample 1).

G. Standard for the Restricted Classification of Growing Areas Affected by Point Sources and Used as
a Shellstock Source for Shellstock Depuration.

(1) Water Quality. The bacteriological quality of every station in the growing area shall meet the
fecal coliform standard in §G. (2).

(2) Fecal Coliform Standard for Adverse Pollution Conditions. The fecal coliform median or
geometric mean MPN of the water sample results shall not exceed 88 per 100 ml and not more
than 10 percent of the samples shall exceed an MPN of: (a) 260 MPN per 100 ml for a five tube
decimal dilution test; or (b) 300 MPN per 100 ml for a three tube decimal dilution test; or (c)
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173 MPN per 100 ml for a twelve tube single dilution test.
(3) Required Sample Collection. Samples shall be collected in accordance with §E. (3).

H. Standard for the Restricted Classification of Growing Areas Affected by Nonpoint Sources and
Used as a Shellstock Source for Shellstock Depuration.

(1) Exception. If the tidal stage increases the fecal coliform concentration, the Authority shall use
samples collected under that tidal stage to classify the area.

(2) Pollution Sources. Growing areas shall meet the requirements in §F. (2).

(3) Water Quality. The bacteriological quality of every sample station in the growing area shall
meet the fecal coliform standard in §G. (2) or §H. (4).

(4) Fecal Coliform Standard for Systematic Random Sampling. The fecal coliform median or

geometric mean MPN of the water sample results shall not exceed 88 per 100 ml and the
estimated 90th percentile shall not exceed a MPN of:

(a) 260 MPN per 100 ml for a five tube decimal dilution test; or
(b) 300 MPN per 100 ml for a three-tube decimal dilution test.

(5) Estimated 90th Percentile. The estimated 90th percentile shall be calculated by the same
method described in §F. (5).

(6) Required Sample Collection.

(a) Adverse Pollution Condition Standard. The Authority shall collect samples in the same
intensity and frequency as described in 8E. (3) for application of the standard under §G.
).

(b) Systematic Random Sampling Standard. The Authority shall collect samples in the same

intensity and frequency, and shall apply the sample results in the manner described in §F.
(6) for the application of the standard under §H. (4).

@. 03 Growing Area Classification.

A. General. Each growing area shall be correctly classified as approved, conditionally approved,
restricted, conditionally restricted, or prohibited, as provided by this Ordinance.

(1) Emergency Conditions. A growing area shall be placed in the closed status under §.03A(5)
when pollution conditions exist which were not included in the database used to classify the
area. If it is determined that an emergency condition or situation exists, than the growing area
will be immediately (within 24 hours) placed in the closed status.

(2) Classification of All Growing Areas. All growing areas which:

(a) Are not subjected to a sanitary survey every twelve years shall be classified as prohibited,;

(b) Have a sewage treatment plant outfall or other point source outfall of public health
significance within or adjacent to the growing area shall have an area in the prohibited

classification established adjacent to the outfall in accordance with 8E. Prohibited
Classification; and

(c) Are subjected to a sanitary survey shall be correctly classified based on the twelve year

sanitary survey, and its most recent triennial or annual reevaluation when available, as
only one of the following:
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(i) Approved;

(if) Conditionally Approved,;
(iii) Restricted,;

(iv) Conditionally Restricted; or
(v) Prohibited.

(3) Boundaries. The boundaries of each classified growing area shall be delineated on charts which
are:

(a) Of sufficient scale and detail so as to adequately describe the boundaries; and
(b) Maintained in the central file by the Authority.

(4) Revision of Classifications.

(&) Any upward revision of a growing area classification shall be supported by an adequate
sanitary survey.

(b) The appropriate FDA regional office shall be notified of any revision in growing area
classification.

(5) Status of Growing Areas. The status of a growing area is separate and distinct from its
classification and may be open, closed or inactive for the harvesting of shellstock.

(a) Open Status. Except for an area in the prohibited classification, any correctly classified
growing area, is normally open for the purposes of harvesting shellstock, subject to the
limitations of its classification.

(b) Closed Status. Any classified growing area may be closed for a limited or temporary
period because of:

(i) Anemergency condition or situation;
(if) The presence of biotoxins in concentrations of public health significance; or

(iii) Conditions stipulated in the management plan of conditionally approved or
conditionally restricted areas; or

(iv) Failure of the Authority to complete a written sanitary survey or triennial review
evaluation report.

(c) Reopened Status. A growing area temporarily placed in the closed status as provided in (b)
above, shall be returned to the open status only when:

(i) The emergency situation or condition has returned to normal and sufficient time has
elapsed to allow the shellstock to reduce pathogens or poisonous or dele terious
substances that may be present in the shellstock to acceptable levels. Studies
establishing sufficient elapsed time shall document the interval necessary for
reduction of contaminant levels in the shellstock to pre-closure levels. In addressing
pathogen concerns, the study may establish criteria for reopening based on coliform
levels in the water; or

(if) The requirements for biotoxins or conditional area management plans as established
in 8.04 and 8.03, respectively, are met; and

(iii) Supporting information is documented by a written record in the central file.
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(d) Inactive Status. The authority may place an approved or restricted growing area affected
by non-point sources in the inactive status for up to five years when shellstock harvest is
suspended or no longer occurring. Shellstock harvesting shall be closed while an area is in
the inactive status. The inactive status must continue for a minimum of one year.

(i) While in inactive status, the required bacteriological sample collection under @.02F
(6)(b)(iii) may be reduced to two water samples per station per year collected under
the systematic random sample collection strategy. Sanitary survey reports, triennial
reevaluations, and annual updates must be completed as required under @.01C.

(if) The sample collection frequency of six random samples per station per year
specified under @.02F (6)(b)(iii) must resume at least six months before an area is
reactivated.

(iii) Before an area is reactivated, the results of the most recent 30 samples must be
reviewed and comply with the requirements under @. 02F.

(e) Remote Status. A growing area may be placed in the remote status if:

(i) A sanitary survey determines that the area has no human habitation, and is not
impacted by any actual or potential pollution sources; and

(if) The area is in the approved classification.

(f) Seasonally Remote/Approved Status. A growing area may be placed in a seasonally
remote/approved status requiring two water samples per year if the following criteria are
met:

(i) The area is initially classified as approved;
(if) The closure time period is defined; and
(i) At least one sample be taken upon reopening the area.

B. Approved Classification. Growing areas shall be classified as approved when the following criteria
are met.

(1) Survey Required. A sanitary survey finds that the area is:

(a) Safe for the direct marketing of shellfish;

(b) Not subject to contamination from human or animal fecal matter at levels that, in the
judgement of the Authority, presents an actual or potential public health hazard; and

(c) Not contaminated with:

(i) Pathogenic organisms;
(if) Poisonous or deleterious substances;
(iii) Marine biotoxins; or

(iv) Bacteria concentrations exceeding the bacteriological standards for a growing area
in this classification.

(2) Water Quality. The water quality in the growing area shall meet the bacteriological standards
for an approved classification in §.02.
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C. Conditional Classifications. Growing areas may be classified as conditional when the following
criteria are met:

(1) Survey Required. The sanitary survey meets the following criteria:

(a) The area will be in the open status of the conditional classification for a reasonable period
of time. The factors determining this period are known, are predictable, and are not so
complex as to preclude a reasonable management approach;

(b) Each potential source of pollution that may adversely affect the growing area is evaluated;

(c) Bacteriological water quality correlates with environmental conditions or other factors
affecting the distribution of pollutants into the growing area.

(2) Management Plan Required. For each growing area, a written management plan shall be
developed and shall include:

(a) For management plans based on wastewater treatment plant function, performance
standards that include:

(i) Peak effluent flow, average flow, and infiltration flow;
(if)  Bacteriological quality of the effluent;

(iii) Physical and chemical quality of the effluent;

(iv) Conditions which cause plant failure;

(v) Plant or collection system bypasses;

(vi) Design, construction, and maintenance to minimize mechanical failure, or
overloading;

(vii) Provisions for monitoring and inspecting the waste water treatment plant; and

(viii) Establishment of an area in the prohibited classification adjacent to a wastewater
treatment plant outfall in accordance with 8E. Prohibited Classification;

(b) For management plans based on pollution sources other than waste water treatment plants:

(i) Performance standards that reliably predict when criteria for conditional
classification are met; and

(ii) Discussion and data supporting the performance standards.

(c) For management plans based on wastewater treatment plant function or pollution sources
other than wastewater treatment plants, criteria that reliably predict when an area that was
placed in the closed status because of failure to comply with its conditional management
plan can be returned to the open status. The minimum criteria are:

(i) Performance standards of the plan are fully met;

(if) Sufficient time has elapsed to allow the water quality in the growing area to return to
acceptable levels;

(iii) Sufficient time has elapsed to allow the shellstock to reduce pathogens that might be
present to acceptable levels. Studies establishing sufficient elapsed ti me shall
document the interval necessary for reduction of coliform levels in the shellstock to
pre-closure levels. The study may establish criteria for reopening based on coliform
levels in the water; and

(iv) Shellstock feeding activity is sufficient to achieve coliform reduction.
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(d) For management plans based on a risk assessment made in accordance with Chapter 11,
Risk Assessment and Risk Management, criteria that reliably determine when the growing
area may be placed in the open status and shellfish may be harvested;

(e) For management systems based on marine biotoxins, the procedures and criteria that
reliably determine when the growing area may be placed in the open status;

(f) Procedures for immediate notification to the Authority when performance standards or
criteria are not met;

(9) Provisions for patrol to prevent illegal harvest; and

(h) Procedures to immediately place the growing area in the closed status in 24 hours or less
when the criteria established in the management plan are not met.

(3) Reevaluation of Conditional Classification.

(a) The classification shall be reevaluated at least once each year. The reevaluation shall
include:

(i) Evaluation of compliance with the management plan;
(if) Determination of adequacy of reporting of failure to meet performance standards;
(iif) Review of the cooperation of the persons involved,;

(iv) Evaluation of water quality in the growing area with respect to the bacteriological
standards for its classification;

(v) Field inspection of critical pollution sources, where necessary; and
(vi) Written findings, evaluations and recommendations.

(b) Water Sample Collection.

(i) When the conditional management plan is based on the absence of pollution from
marinas for certain times of the year, monthly water samples are not required when
the growing area is in the open status of its conditional classification provided that at
least three of the water samples collected to satisfy the bacteriological standard for
the open status are collected when the growing area is in the open status.

(if) When the conditional management plan is based on the operation and performance
of a wastewater treatment plant(s); combined sewer overflow(s); or other point
sources of pollution, monthly water samples are required when the growing area is
in the open status of its conditional classification.

(iii) If a monthly sample cannot be collected due to environmental constraints, the
monthly sampling requirement will be satisfied if an additional water sampling run
is conducted the following month.

(iv) When the conditional management plan is based on the effects of non-point sources
of pollution, such as rainfall events, stormwater runoff, and seasonal variations, a
minimum of five (5) sets of water samples (when the Adverse Pollution Condition
sampling regimen is used) or six (6) sets of water samples (when the Systematic
Random Sampling regimen is used) are required. The samples shall be collected
when the growing area is in the open status.

(v) When the conditional management plan is based on the effects of non-point sources
of pollution, such as rainfall events or storm water runoff, and the area is in the open
status for less than six months a minimum of five (5) sets of water samples are
required (Adverse Pollution Condition and Systematic Random Sampling). At least
one (1) sample shall be collected each month the area is placed in the open status.
This sample shall be collected while the area is open. If closed status samples are
used to meet the minimum sample requirements only two (2) sets of samples may be
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utilized and they must have been taken within five (5) days of when the Authority
anticipates that the area will be placed in the open status. For growing areas in the
open status less than two (2) months, at least one (1) sample must be collected while
the area is in the open status. Samples collected during the closed status to meet the
minimum five (5) sets of water samples shall be applied to annual and triennial
reevaluations of the area.

(vi) When the conditional management plan is based on the seasonal opening and
closing of the area, and the area is in the open status for a predetermined period of
less than six (6) months, a minimum of five (5) sets of water samples are required
(Adverse Pollution Condition and Systematic Random Sampling). All samples shall
be collected while the area is in the open status unless the Authority has historical
water quality data to demonstrate that the area meets open status criteria while in the
closed status. If closed status samples are used to meet the minimum sample
requirements they must be collected within thirty (30) days prior to the area being
placed in the open status.

(4) Understanding of and Agreement With the Purpose of the Conditional Classification and
Conditions of Its Management Plan by All Parties Involved.

(a) The management plan shall be developed by the Authority in coordination with:

(i) The local shellfish industry;

(if) The individuals responsible for the operation of any wastewater treatment plants
involved; and

(iii) Any local or State agencies; and

(b) Failure of any one party to agree shall constitute sufficient justification to deny the
application of the conditional classification to a growing area.

(5) Conditional Area Types. There are two types of conditional areas:

(a) Conditionally approved; and
(b) Conditionally restricted.

(6) Conditionally Approved Classification. Any growing area in the conditionally approved
classification shall:

(a) Meet the requirements for:

(i) An approved area classification when the conditionally approved classifi cation is in
the open status; and

(if) A restricted or prohibited classification when the conditionally approved
classification is in the closed status; and

(b) If the closed status meets the criteria for the restricted classification, designate in its
management plan whether the shellstock may be harvested for relaying or depuration.

(7) Conditionally Restricted Classification. Any growing area in the conditionally restricted
classification shall:

(a) Meet the requirements for:
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(i) A restricted classification when the conditionally restricted classification is in the
open status; and

(if) A prohibited classification when the conditionally restricted classification is in the
closed status; and

(b) Designate in its management plan whether the harvested shellstock are to be relayed or
depurated.

D. Restricted Classification.

(1) General
(a) A growing area may be classified as restricted when:

(i) A sanitary survey indicates a limited degree of pollution; and

(i) Levels of fecal pollution, human pathogens, or poisonous or deleterious substances
are at such levels that shellstock can be made safe for human consumption by either
relaying, depuration or low acid-canned food processing.

(b) The Authority shall have effective controls to assure that shellfish are harvested from
restricted areas only:

(i) By special license; and
(if) Under the supervision of the Authority.

(2) Water Quality. Water quality in the growing area shall meet the bacteriological standards in
8.02 for a growing area in the restricted classification if the growing area is used for
depuration.

(3) Shellstock Quality Criteria. The Authority shall establish shellstock quality criteria for use in
placing an area in the restricted classification. Depending on the treatment process to be
applied to the shellstock, the criteria shall be established in accordan ce with:

(a) Chapter V. Shellstock Relaying; or
(b) Chapter XV. Depuration.

E. Prohibited Classification.

(1) Exception. The prohibited classification is not required for harvest waters within or adjacent to
marinas. The Authority, however, may use the prohibited classification for these waters.

(2) General. The Authority shall:

(a) Not permit the harvest of shellstock from any area classified as prohibited, except for the

harvest of shellstock for the gathering of seed for aquaculture or the depletion of the areas
classified as prohibited; and

(b) Ensure that shellstock removed from any growing area classified as prohibited is
effectively excluded from human consumption unless it is seed to be cultured as outlined
in NSSP MO Chapter VI. Shellfish Aquaculture.02 Seed Shellstock.

41
13 of 17



FDA/CFSAN & ISSC - Model Ordinance 1V. Shellstock Growing Areas; National Shellfish Sanitation Program Guide for Control of Molluscan Shel...

(3) Sanitary Survey. A growing area shall be classified as prohibited if:

(a) No current sanitary survey exists;
(b) A sanitary survey determines:

(i) The growing area is adjacent to a sewage treatment plant outfall or other point
source outfall with public health significance;

(if) Pollution sources may unpredictably contaminate the growing area;

(iii) The growing area is contaminated with fecal waste so that the shellfish may be
vectors for disease microorganisms;

(iv) The concentration of biotoxin is sufficient to cause a public health risk as identified
in 8.04. or

(v) The area is contaminated with poisonous or deleterious substances causing the
shellfish to be adulterated.

(4) Risk Assessment. A growing area shall be classified as prohibited if a risk assessment
performed in accordance with Chapter I1, Risk Assessment and Risk Management indicates the
shellstock are not safe for human consumption.

(5) Wastewater Discharges.

(a) An area classified as prohibited shall be established adjacent to each sewage treatment
plant outfall or any other point source outfall of public health signifi cance.

(b) The determination of the size of the area to be classified as prohibited adjacent to each
outfall shall include the following minimum criteria:

(i) The volume flow rate, location of discharge, performance of the wastewater
treatment plant and the bacteriological quality of the effluent;

(if) The decay rate of the contaminants of public health significance in the wastewater
discharged;

(iii) The wastewater's dispersion and dilution, and the time of waste transport to the area
where shellstock may be harvested; and

(iv) The location of the shellfish resources, classification of adjacent waters and
identifiable landmarks or boundaries.

@.04 Marine Biotoxin Control. Additional Guidance - IV Guidance Documents

11.02 Guidance for Developing Marine Biotoxin
Contingency Plans

A. Contingency Plan.

(1) The Authority shall develop and adopt a marine biotoxin contingency plan for all marine and
estuarine shellfish growing areas.

(2) The plan shall define the administrative procedures and resources necessary to accomplish the
following:

(a) Initiate an emergency shellfish sampling and assay program;
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(b) Close growing areas and embargo shellfish;
(c) Prevent harvesting of contaminated species;

(d) Provide for product recall;

(e) Disseminate information on the occurrences of toxic algal blooms and/or toxicity in
shellfish meats to adjacent states, shellfish industry, and local health agencies; and

(f) Coordinate control actions taken by Authorities and federal agencies.

(3) Except that the Authority shall classify as prohibited any growing areas where shellfish are so
highly or frequently affected by marine biotoxins that the situation cannot be safety managed,
the presence of marine biotoxins shall not affect the classification of the shellfish growing area
under 8.03. The Authority may use the conditionally approved classification for areas affected
by marine biotoxins.

(4) The plan may include agreements or memoranda of understanding, between the Authority and
individual shellfish harvesters or individual shellfish dealers, to allow harvesting in designated
parts of a growing area while other parts of the growing area are placed in the closed status.
Such controlled harvesting shall be conducted with strict assurances of safety, such as by batch
release of shellfish lots only after samples of each lot are tested and found to be below the
action levels specified in Section C.

B. Marine Biotoxin Monitoring.

In those areas where toxin-forming organisms are known to occur periodically and the toxins are
prone to accumulate in shellfish, and when appropriate at those times when marine biotoxins can be
reasonably predicted to occur, representative samples of the water and/or shellfish shall be collected
during harvest periods. The samples shall be collected from indicator stations at intervals
determined by the Authority. Water samples will be assayed for the presence of toxin-forming
organisms and shellfish meat samples shall be assayed for the presence of toxins.

C. Closed Status of Growing Areas.

(1) A growing area, or portion(s) thereof as provided in 8A.(4), shall be placed in the closed status
for the taking of shellstock when the Authority determines that the number of toxin-forming
organisms in the growing waters and/or the level of biotoxin present in shellfish meats is
sufficient to cause a health risk. The closed status shall be established based on the following

criteria:

PSP - cells/L n/a; 80 pug/100 grams
NSP - 5,000 cells/L or 20 MU (approximate as 80 pg/100 g)
ASP - cells/L n/a; 2 mg/100 grams (20 ppm)

(a) The concentration of paralytic shellfish poison (PSP) equals or exceeds 80 micrograms per
100 grams of edible portion of raw shellfish; or
(b) For neurotoxic shellfish poisoning (NSP), the harvesting of shellstock shall not be allowed
when:
(i) The concentration of NSP equals or exceeds 20 mouse units per 100 grams of edible
portion of raw shellfish; or
(if) The cell counts for Karenia brevis organisms in the water column exceed 5,000 per
liter; or

(c) For domoic acid, the toxin concentration shall not be equal to or exceed 20 ppm in the
edible portion of raw shellfish.
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(2) For any marine biotoxin producing organism for which criteria have not been established under
this Ordinance, either cell counts in the water column or biotoxin meat concentrations may be
used by the Authority as the criteria for not allowing the harvest of shellstock.

(3) When sufficient data exist to establish that certain shellfish species can be safely exempted

from the marine biotoxin contingency plan, the closed status for harvesting may be applied
selectively to some shellfish species and not others.

(4) The closed status shall remain in effect until the Authority has data to show that the toxin
content of the shellfish in the growing area is below the level established for closing the area.

(5) The determination to return a growing area to the open status shall consider whether toxin
levels in the shellfish from adjacent areas are declining.

(6) The analysis upon which a decision to return a growing area to the open status is based shall be
adequately documented.

D. Heat Processing. If heat processing is practiced, a control procedure shall be developed. This
procedure shall define the following:
(1) Toxicity limits for processing;
(2) Controls for harvesting and transporting the shellstock to processor;

(3) Special marking for unprocessed shellstock;
(4) Scheduled processes; and

(5) End product controls on the processed shellfish.
E. Records. The Authority shall maintain a copy of all of the following records.
(1) All information, including monitoring data, relating to the levels of marine biotoxins in the

shellfish growing areas;

(2) Copies of notices placing growing areas in the closed status;
(3) Evaluation reports; and

(4) Copies of notices returning growing areas to the open status.

@.05 Marinas.

A. Marina Proper. The area within any marina which is in or adjacent to a shellstock growing area shall
be classified as:
(1) Conditionally approved:;

(2) Conditionally restricted; or
(3) Prohibited.

B. Adjacent Waters. Waters adjacent to marina waters classified under 8A. may be impacted by
pollution associated with the marina.

(1) A dilution analysis shall be used to determine if there is any impact to adjacent waters.
(2) The dilution analysis shall be based on the volume of water in the vicinity of the marina.
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(3) The dilution analysis shall incorporate the following:

(a) A slip occupancy rate for the maring;

(b) An actual or assumed rate of boats which will discharge untreated waste;

(c) An occupancy per boat rate (i.e., number of persons per boat);

(d) A fecal coliform discharge rate of 2 x 10 fecal coliform per ninth power per day; and

(e) The assumption that the wastes are completely mixed in the volume of water in and
around the marina.

(4) If the dilution analysis predicts a theoretical fecal coliform loading greater than 14 fecal
coliform MPN per 100 ml, the waters adjacent to the marina shall be classified as:

(a) Conditionally approved;
(b) Restricted:;

(c) Conditionally restricted; or
(d) Prohibited.

(5) If the dilution analyses predicts a theoretical fecal coliform loading less than or equal to 14
fecal coliform MPN per 100 ml, the waters adjacent to the marina may be classified as:

(a) Approved; or
(b) Conditionally approved.

(6) If the Authority chooses not to determine a specific occupancy per boat rate by investigation in
specific areas or sites, the Authority shall assume a minimum occupancy rate of two persons
per boat.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

Requirements for the Authority. 11.06 Shellstock Relay

I1. Model Ordinance
V. Shellstock Relaying

Additional Guidance - IV Guidance Documents

[Note: The Authority must meet the requirements of this section even if the Authority does not formally adopt this section
in regulation.]
@.01 General. The Authority shall assure that:

A

B.
C.

The shellstock used in relaying activities is harvested from growing areas classified as conditionally approved,
restricted, or conditionally restricted,;
The level of contamination in the shellstock can be reduced to levels safe for human consumption;
The contaminated shellstock are held in growing areas classified as approved or conditionally approved for a
sufficient time under adequate environmental conditions so as to allow reduction of pathogens as measured by the
coliform group of indicator organisms in the water, or poisonous or deleterious substances that may be present in
shellstock to occur; and
If shellstock are relayed in containers:
(1) The containers are:

(a) Designed and constructed so that they allow free flow of water to the shellstock; and

(b) Located so as to assure the contaminant reduction required in §C.; and
(2) The shellstock are washed and culled prior to placement in the containers.

@.02 Contaminant Reduction.

A

F.

The Authority shall establish species-specific critical values for water temperature, salinity, and other environmental
factors which may affect the natural treatment process in the growing area to which shellstock will be relayed. The
growing area to be used for the treatment process shall be monitored with sufficient frequency to identify when
limiting critical values may be approached.
The effectiveness of species-specific contaminant reduction shall be determined based on a study. The Authority
shall retain the written study report indefinitely. The study report shall demonstrate that, after the completion of the
relay activity;
(1) The bacteriological quality of each shellfish species, is the same bacteriological quality as that of
the same species already present in the approved or conditionally approved area; or
(2) Contaminant levels of poisonous or deleterious substances in shellstock do not exceed FDA
tolerance levels.
The authority may waive the requirements for a contaminant reduction study if:
(1) Only microbial contaminants need to be reduced; and
(2) The shellstock are relayed from a conditionally approved, restricted, or conditionally restricted area
meeting the bacteriological water quality for restricted areas used for shellstock depuration per
IV@.02.G and IV@.02H; and
(3) The treatment period exceeds 60 days.
The time period shall be at least 14 consecutive days when environmental conditions are suitable for shellfish
feeding and cleansing unless shorter time periods are demonstrated to be adequate.
When container relaying is used and the Authority allows a treatment time of less than 14 days, the Authority shall
require more intensive sampling including:
(1) Product sampling before and after relay, and
(2) Monitoring of critical environmental parameters such as temperature and salinity.
The Authority shall establish the time period during the year when relaying may be conducted.

@.03 Licenses to Relay Shellstock or to Harvest Shellstock for Delivery to a Low Acid Canned Food Processing
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Facility.

A.

E.

The Authority shall require that each harvester that relays or harvests shellstock for delivery to a low acid canned
food processing facility from growing areas in the conditionally approved (in the closed status), restricted or
conditionally restricted classification possesses a valid harvester or relay license.

The license conditions shall not be transferable.

A license shall be valid only when issued for:

(1) A specific relay or harvest activity; and
(2) Not more than 365 days.
The license conditions shall include:
(1) The source, destination, and species to be relayed or harvested for low acid canned food
processing;
(2) The relayed or harvested for low acid canned food processing shellstock deposition method;
(3) The method used to maintain adequate separation between different lots of shellfish;
(4) A requirement for the licensee to keep records which:

(a) Specify the dates on which the shellstock is harvested, deposited for treatment and harvested
again, or delivered to a low acid canned food processing facility;

(b) Identify the buyer and quantity of shellstock harvested for relaying or delivery to a low acid
canned food processing facility; and

(c) Are submitted to the Authority at a specified frequency, if required by the Authority, or made
available to the Authority upon request; and
(5) A provision for additional information at the discretion of the Authority.

If the relay harvester or harvester for low acid canned food processing fails to comply with the conditions of the
license, the Authority shall revoke the license.

@.04 Management of Relaying Shellstock or the Harvesting for Delivery to a Low Acid Canned Food Processing
Facility Activities.

A.

The Authority shall be authorized and equipped to enforce the State's procedures for relay and low acid canned food
processing. The Authority shall develop and maintain an effective program to control the harvest, transport,
replanting, and security of the shellstock until the end of the complete relay activity to prevent shellstock from being
illegally diverted to direct marketing.
In the event that the control of relaying or harvesting for low acid canning activities is shared among two or more
agencies, the Authority shall develop written operating procedures for joint use among the agencies. These
procedures shall provide for the achievement of all requirements specified in this Chapter, and shall be reviewed
annually and updated as necessary.
If shellstock from growing areas classified as conditionally approved or restricted are to be relayed or harvested for
low acid canned food processing across State boundaries, a memorandum of understanding outlining the procedures
to be used shall be developed between the appropriate Authorities in each State.
If a growing area in the conditionally approved classification meets the criteria for the restricted classification when
the growing area is in the closed status, the Authority may permit shellstock to be harvested for relaying or low acid
canned food processing during the period the area is in its closed status, provided that these activities are addressed
in the management plan for the growing area classified as conditionally approved, and all other conditions of this
Chapter are met.
Locations designated to receive relayed shellstock within growing areas which are classified as approved or
conditionally approved shall:

(1) Be placed in the closed status until the period of treatment is complete and the Authority returns

the area to the open status; and

(2) Be marked so that these areas are easily identified by harvesters transporting the relayed
shellstock and by the Authority. These areas shall:

(a) Be marked prior to the placing of any shellstock;

(b) Remain marked until the Authority reopens the area and gives written permission to harvest
shellstock; and

(c) Be adequately separated from the shellstock in adjacent waters to prevent cross-contamination
and commingling.

Requirement for Harvesters.
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.01 Harvester License Required.

A. Any person who wants to relay shellstock or to harvest shellstockfrom a growing area classified as conditionally

approved, restricted, or conditionally restricted shall make application to the Authority for a valid license to relay or
to harvest shellstock.

B. No person shall relay shellstock or shall harvest shellstock for low acid canned food processing without a valid
harvester license from the Authority.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
V1. Shellfish Aquaculture

Requirements for the Authority

[Note: The Authority must meet the requirements of this section even if the Authority does not formally adopt this
section in regulation.]
@.01 General.

A. The Authority shall maintain the following records while the aquaculture activity continues:
(1) Construction and remodeling plans for any permitted aquaculture facility;
(2) Aquacultural operational plans; and
(3) Aquaculture permits.
B. The Authority shall inspect land based and polyculture aquaculture systems at least every six months.

@.02 Seed Shellstock.

A. The Authority shall establish the submarket size for each species of shellfish in accordance with §.01B. and 8§.01C.
B. All sources of seed shall be sanctioned by the Authority.

@.03 Land Based Aquaculture

A. Inspection. The Authority shall inspect land-based sites at least every six months.
B. The Authority shall approve the written operational plan for any land based aquaculture facility prior to its
implementation.

Requirements for the Harvester/Dealer

.01 Exceptions. The following activities are exempted from these requirements:

A. Hatcheries;
B. Nursery products which do not exceed 10 percent of the market weight; and
C. Nursery products which are 6 months or more growing time from market size.

.02 General.

A. Aquaculture encompasses both open water and land based monoculture and polyculture.

B. Any person who performs open water aquaculture or operates an aquaculture facility to raise shellfish for human
consumption shall obtain:
(1) A permit from the Authority for the activity or for construction and functioning of his facility;
(2) A harvester's license; and
(3) Certification as a dealer, where necessary.

C. Shellfish aguaculture shall be practiced only in strict compliance with the provisions of the permit issued by the
Authority for the aquaculture activity. Authorization shall be based on the aquaculturist's written operational plan.

D. Prior to beginning his activity, an aquaculturist shall obtain the permission of the Authority for use of his site and
any construction.

E. Water quality at any site used for open water or land based aquaculture shall meet the criteria for the approved,
conditionally approved, restricted or conditionally restricted classification.
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Shellfish cultured in any open water or land based system meeting the criteria for the approved classification of a
growing area throughout the culture period may be immediately marketed.

Any shellfish raised in aquaculture shall be subjected to relaying or depuration prior to direct marketing if the
culture area or facility is located in or using water which is in:

(1) The closed status of the conditionally approved classification;
(2) The restricted classification; or
(3) The open status of the conditionally restricted classification.

. Only drugs sanctioned by the FDA shall be used for shellfish treatment.
. Harvesting, processing, storage, and shipping requirements for shellfish raised in aquaculture shall be the same as

the requirements for wild shellfish specified in Chapters V, VII, VIII, IX, X, XI, XII, X1l and XIV.

. Complete and accurate records shall be maintained for at least two (2) years by the aquaculturist and shall include

the:

(1) Source of shellfish, including seed if the seed is from growing areas which are not in the approved
classification;

(2) Dates of transplanting and harvest; and
(3) Water source, its treatment method, if necessary, and its quality in land based systems.

.03 Seed Shellstock.

A. Seed may come from any growing area, or from any growing area in any classification, provided that:

(1) The source of the seed is sanctioned by the Authority.

(2) Seed from growing areas or growing areas in the restricted or prohibited classification have acceptable levels
of poisonous or deleterious substances; and

(3) Seed from growing areas or growing areas in the prohibited classification are cultured for a minimum of 6
months.

.04 Open Water Aquaculture.
Any open water aquaculture activity shall be in compliance when it meets the requirements of 8.01, §.02, and §.03, as
appropriate.

.05 Land Based Aquaculture.

A.

Operational Plan. Each land based aquaculture facility shall have a written operational plan. The plan shall be
approved by the Authority prior to its implementation and shall include:

(1) A description of the design and activities of the culture facility;
(2) The specific site and boundaries in which shellfish culture activities will be conducted,;

(3) The types and locations of any structures, including rafts, pens, cages, nets, tanks, ponds, or floats which will
be placed in the waters;

(4) The species of shellfish to be cultured and harvested;
(5) If appropriate, the source and species of other organisms to be cultured in any polyculture systems;
(6) Procedures to assure that no poisonous or deleterious substances are introduced into the activities;

(7) A program of sanitation, maintenance, and supervision to prevent contamination of the final shellfish
products;

(8) A description of the water source, including the details of any water treatment process or method, if
necessary;

(9) A program to maintain water quality, which includes collection of microbial water samples and their method
of analysis and routine temperature and salinity monitoring. The bacterial indicator monitored shall be the
same as used for monitoring growing areas;

(10) Collection of information on the microbial and chemical quality of shellfish harvested from the aquaculture
site;

(11) Collection of data concerning the quality of food production (algae or other) used in the artificial harvest
system;

(12) Maintenance of the required records; and

(13) How shellstock will be harvested, processed if applicable, and sold.

B. Water Systems.
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(1) If the aquaculture system is of continuous flow through design, water from a growing area classified as
approved, or in the open status of the conditionally approved classification at all times shellfish are held, may
be used without treatment.

(2) Water used in land-based aquaculture incorporating a closed or recirculating system shall:
(@) Not contaminate shellfish with residues that are not Generally Recognized As Safe (GRAS);
(b) Come from a source meeting the restricted classification criteria at a minimum;
(c) Be maintained, at a minimum, at the bacteriological quality of the restricted classification; and
(d) Be measured at least five times per year.

(3) If the water in the closed or recirculating system meets the criteria for the conditionally approved
classification, the operational plan, prior to shellstock harvest, shall require, at a minimum:
(a) Collection of three water samples from the tank at least three days apart over a 14 day period; and
(b) A fecal coliform of less than 14 MPN per 100 ml in each water sample from the holding tank.

C. Shellstock Quality.

(1) Shellstock cultured in any system meeting the criteria for the approved classification throughout the culture
period may be used in direct marketing.

(2) If the water in a closed or recirculating system is classified as conditionally approved and in the open status,
and if the water quality meets a fecal coliform level of less than 14 MPN per 100 ml in each sample collected
in the 14 days prior to harvest, the shellstock may be used in direct marketing.

(3) Shellstock cultured in a closed or recirculating system which does not meet the requirements of 8B.(1) or
8B.(2) shall be relayed or depurated prior to direct marketing.

.06 Polyculture Systems.
A polyculture system shall:

A. Meet all requirements in §. 05 Land Based Systems;

B. Provide information concerning all sources of and species of all organisms to be cultivated, cultured, and
harvested;

C. Include in its operational plan requirements to:

(1) Monitor for human pathogens, unacceptable levels of animal drugs, and other poisonous or deleterious
substances that might be associated with polyculture activities; and

(2) Subject all harvested shellstock to relaying or depuration if human pathogens, unacceptable levels of animal
drugs, and other poisonous or deleterious substances exist at levels of public health significance.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
VI1I. Wet Storage In Approved And Conditionally Approved Growing
Areas

Requirements for the Dealer.

.01 Source of Shellstock.

A. The dealer shall wet store shellstock harvested only from areas classified as approved, conditionally approved, or
taken from a certified depuration facility following successful completion of the depuration process.

B. Shellstock shall be harvested, identified and shipped to the wet storage operation in accordance with the
requirements of Chapters VIII and 1X.

.02 General.

A. Wet storage may be used to store, condition, remove sand or to add salt to shellstock.

B. Wet storage of depurated product shall occur only within the facility in which it was depurated.

C. Wet storage shall be practiced only by a dealer in strict compliance with the provisions in the written approval
for the wet storage activity given by the Authority.

D. While awaiting placement in a wet storage operation, shellstock shall be protected from physical, chemical or
thermal conditions which may compromise the shellstock's survival, quality or activity during wet storage.

E. Conditions and water quality during wet storage shall be sufficient to minimize the potential for compromising
the sanitary quality of the shellstock during storage.

F. For the purpose of certification, each wet storage site or operation shall be evaluated annually. The evaluation
shall include an inspection of the near shore storage site and floats, or the wet storage operation.

G. Shellstock from a wet storage operation shall be harvested, identified and shipped according to the requirements
of Chapters VIII, IX and X. Any dealer who wet stores shellstock from another state and ships the shellstock as a
product of the state where the shellstock was wet stored shall be required to:

(1) Have an operational plan approved by the Authority which describes how this labeling change will be
employed in assuring that shellstock can be traced to its source; and

(2) Meet the requirements of Chapter IX.

H. When the product from wet storage was depurated prior to wet storage, the shellstock shall:
(1) Be packed and labeled according to the requirements in Chapter XV.; and
(2) Include the dates of wet storage on the labels or tags.

I. The wet storage operator shall keep complete and accurate records to enable a lot of shellstock to be traced back
to the wet storage location. The records shall be maintained for at least:

(1) 90 days from the date of removal of the shellstock from wet storage; and

(2) 120 days from the date of removal of the shellstock from wet storage where the state of origin labeling is
changed under §G.2.

.03 Wet Storage Sites.

A. Near shore waters used for wet storage in containers and floats shall meet the requirements for classification as
approved or conditionally approved while shellstock is being held in storage. Areas classified as conditionally
approved may be used only when in the open status. When an area classified as conditionally approved is placed
in a status other than its open status, any shellstock in wet storage in that area shall be:

(1) Subjected to relaying or depuration prior to human consumption; or
(2) Held in the wet storage site until the area is returned to the open status.
B. The near shore site evaluation shall include:
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(1) The sanitary survey of the near shore storage site, with special consideration of potential intermittent

sources of pollution;
(2) The location of near shore storage sites and floats; and
(3) The examination of the construction of shellstock containers, if used, to ensure the free flow of water to all

shellstock.
C. Different lots of shellstock shall not be commingled in wet storage. If more than one lot of shellstock is held in

wet storage at the same time, the identity of each lot of shellstock shall be maintained.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
VI1I1. Control of Shellfish Harvesting

Additional Guidance - IV Guidance Documents
11.08 Growing Area Patrol and Enforcement
11.09 Control of Shellfish Harvesting

Requirements for the Authority

[Note: The Authority must meet the requirements of this
section even if the Authority does not formally adopt this section in regulation.]

@.01 Control of Shellstock Growing Areas.

A. General

(1) The Authority shall maintain an effective program to control shellstock growing areas and to assure that
shellstock are harvested only:

(a) From areas in an open status; and
(b) With approval from areas classified as restricted, conditionally restricted, or prohibited, or in the closed
status of the approved or conditionally approved classification.
(2) This program shall include:
(a) The patrol of growing areas;
(b) The licensing of harvesters;
(c) Enforceable legal penalties sufficient to encourage compliance; and
(d) Appropriate identification of harvest areas where shellstock harvest is not allowed.
(3) At the time of issuance or renewal of a harvester's license or a dealer's certification, or an annual mail out to all
licensed oyster harvesters, the Authority shall provide each harvester or dealer with:
(a) Information which explains the public health risk associated with illegal harvesting shellstock in areas
classified as restricted, conditionally restricted, or prohibited or in the closed status; and

(b) When requested, a current, comprehensive, itemized listing of all harvest areas including their geographic
boundaries and their classification.

B. Patrol of Growing Areas.
(1) The Authority shall assure that shellstock are harvested only as provided in this Chapter.

(2) The Authority shall patrol harvest areas classified as restricted, conditionally restricted, or prohibited, or
conditionally approved and approved when in the closed status at sufficient intervals to deter illegal harvesting.
This patrol activity shall include consideration of the need for night, weekend, and holiday patrols. At a
minimum, these growing areas shall be patrolled at the following frequencies, except as provided in B.(3), in
order to ensure effective control:

‘Risk Category ‘Minimum Frequency of Patrol

‘Low ‘Four (4) times per 30 harvestable days
‘Medium ‘Eight (8) times per 30 harvestable days
‘High ‘Sixteen (16) times per 30 harvestable days

A patrol is accomplished when the majority of an area is monitored. No more than two patrols can be counted
in a 24-hour period, and each must be a separate deliberate effort. A harvestable day refers to a day during
which tidal, weather and other conditions make it possible to harvest shellfish. When tidal, weather, or other
conditions prohibit harvesting on a particular day, that day is not included in the 30-day period.
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(3) Exceptions.
(a) Patrol is not required under the following conditions:
(i) There is no shellfish productivity, as demonstrated by one of the following methods:
a. pH, salinity, temperature, or turbidity are not favorable to the growth of shellfish; or
b. The water bottom does not support shellfish growth; or
c. The area has been depleted of shellfish by dredging, disease, or other means;

(i1) Harvest from the area is not economically feasible (i.e., the cost of harvesting exceeds the market
value of the product)

(iii) The area meets all of the following conditions:

The area is unclassified;

Historically there has not been interest in commercial harvesting;

Known points of pollution do not exist; and

The Authority has current evidence that commercial harvesting does not occur. This can be
accomplished by information gathered from periodic patrols or reliable non-patrol sources.

I

(b) Where natural sets resulting in commercially harvestable quantities of shellfish do not exist and advanced
aquaculture methods (e.g. racks, bags, lantern nets, long lines and/or floats) are used in the area: The area
shall be patrolled at the frequencies specified in §B. (2) unless the authority develops and implements a
Risk Management Plan for the area for the prevention of illegal harvesting of shellfish. The Risk
Management Plan shall include monitoring and control of surveillance activities that supplement the
minimum required patrol frequency of one (1) time per 30 harvestable days. The Risk Management Plan at
least should include the following:

(a) Description of the area;
(b) Classification of the area;
(¢) Description of adjacent growing areas;

(d) Procedure used to prevent shellfish from prohibited or closed waters to be commingled with shellfish
from an aquaculture area; and

(e) If, the patrol agency receives assistance from other state, federal, or tribal agencies, a memorandum of
agreement must be developed describing responsibilities of each agency. A copy of such MOA must
be kept in a central file.

(c) If'the area is geographically remote, sparsely populated and has limited access (e.g., no or very poor roads)
such that the potential for marketing the shellfish is severely restricted:

(i) The area shall be patrolled at the frequencies specified in § B. (2) unless the authority develops and
implements a Risk Management Plan for the area for the prevention of illegal harvesting of shellfish.
The Risk Management Plan shall include monitoring and control of surveillance activities (e.g. airport,
dock, border, or truck surveillance) that will be used in lieu of traditional patrol activities, and the area
should be patrolled at least one (1) time per 30 harvestable days. The Risk Management Plan shall
describe the administrative procedures and resources necessary to prevent illegal harvesting and/ or
the illegal commingling of the product and include at least the following:

a. Description of the area;

b. Classification of the area;

c. Description of adjacent growing areas; and

d. If the patrol agency receives assistance from other state, federal, or tribal agencies, a
memorandum of agreement must be developed describing responsibilities from each agency. A
copy of such MOA must be kept in a central file.

(ii) If the Authority has current evidence that commercial illegal harvesting is occurring, the Management
Risk Plan should be reevaluated.

(d) Where the entire state is closed to harvesting during traditional non-harvesting seasons:

(i) The area shall be patrolled at the frequencies specified in § B. (2) unless the authority develops and
implements a Risk Management Plan for the area for the prevention of illegal harvesting of shellfish.
The Risk Management Plan shall include monitoring and control of surveillance activities (e.g.
airport, dock, border, or truck surveillance) that will be used in lieu of traditional patrol activities. The
Risk Management Plan shall describe the administrative procedures and resources necessary to
prevent illegal harvesting and/ or the illegal commingling of the product and include at least the
following:

a. Description of the area;
b. Classification of the area;
c. Description of adjacent growing areas; and
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d. If the patrol agency receives assistance from other state, federal, or tribal agencies, a
memorandum of agreement must be developed describing responsibilities from each agency. A
copy of such MOA must be kept in a central file.

(i) The area shall be patrolled in low risk areas at least once (1) per 30 harvestable days, for medium risk
areas at least twice (2) per 30 harvestable days, and for high-risk areas at least four (4) times per 30
harvestable days.

(iii) If the Authority has current evidence that commercial illegal harvesting is occurring, the state agency
shall resume patrol at the frequency specified in B. (2).

(4) The Risk Category for an area shall be determined as follows:

(a) Shellfish Productivity. Estimate the abundance of shellfish based on density studies, historical information,
and environmental conditions described in B.(3)(a). Consider only commercially marketable species. The
descriptions below refer to the range of productivity within the state. The area shall be rated based on the
highest density in any portion of the growing area.

= Low Production - 1
= Medium Productivity - 3
= High Productivity - 5

(b) Ease of Harvest. Determine the method used to harvest the shellfish. If multiple harvest techniques are
used in an area, select the one with the highest score.

Highly mechanized requiring expensive equipment, deep water, difficult harvest - 1
Restricted access aquaculture relative shallow water dredging - 2

Scuba diving, tonging, bullraking - 3

Hand collection from a boat - 4

Hand collection, no special tools or boat - 5

(c) Difficulty of Patrol. Determine the difficulty of patrol. If the difficulty varies in an area, select the
description with the highest score.
m Resource within sight of population and a normal patrol route. Patrol Officer can observe illegal
harvesting from the patrol vehicle - 1
Resource is near a shore and easily visible - 2
Moderate difficulty, deliberate effort is required to provide coverage to the area - 3
Long travel time to growing area, large open expanse of harvest area - 4
Growing area is a marsh, short sight distance, canals system, extensive shoals - 5

(d) Using the values determined in B.(4)(a), (b), and (c), calculate the total score for the area as follows:

. ) . . Explain Rating |Adjustment of Rating
Risk Factors Score (1-5) |Weight | Rating (optional) (if needed)

Shellfish Productivity 0.40

@

Ease of Harvest

0.40

(b)
leflcultzg;)f Patrol 0.20

‘ ‘ ‘ ‘Subtotal ‘

The rating for each risk factor is calculated by multiplying the risk factor score by the weight for that
factor. The subtotal is calculated by adding all three of the risk factor ratings.

(e) The following criteria should be used to adjust the rating, if warranted:
(i) If a community-policing program is in place, the subtotal may be reduced by up to 0.25 points. If such
a program leads to frequent citations, the subtotal may be reduced by up to 0.5 points. Community
policing may include but is not limited to telephone hot lines, out-reach programs, financial
incentives, local law enforcement activities not covered by B.(5), or private security arrangements.

(i1) If specialized equipment is available to the patrol agency, the subtotal may be reduced by up to 0.40
points. The actual reduction should be dependent upon the type of equipment that is available and its
frequency of use. For example, frequent use of an aircraft can warrant a 0.4 point reduction, and
frequent use of night vision or periodic use of aircraft can warrant a 0.2 point reduction.
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6]

(6)

(7

®)

(iii) If a growing area is conditionally managed or is poorly marked, the subtotal may be increased by up
to 0.2 point. Adding or subtracting the appropriate adjustment(s) calculates the total score.

(f) The following risk categories shall be applied to the total score:

‘Total Score ‘Risk Category
‘less than 3 ‘Low
‘3 or less than 4 ‘Medium

‘4 or greater ‘High

The Authority may delegate patrol activity to any State or local enforcement authority. If patrol activities are
delegated, the Authority shall:

(a) Develop an memorandum of agreement with the delegated agency to assure that patrol requirements are
met; and

(b) Require the delegated agency to maintain and file records of its patrol activities consistent with those
required in B.(7).

Officers responsible for the patrol of shellfish growing areas shall obtain the following training:

(a) Basic law enforcement training, before assuming their patrol duties;

(b) Training on shellfish control regulations within the jurisdiction of the patrol agency, before assuming
independent patrol duties;

(c) In-service training on the shellfish control regulations within the jurisdiction of the patrol agency, when the
regulations change

The Authority shall prepare and revise, as necessary, a patrol policy document which records the Authority's
patrol organization and its activities to deter illegal shellstock harvesting. This documentation shall include:
(a) Citation of the law providing the legal basis for enforcement authority;

(b) Citation of the laws and regulations, including penalties, which are directly related to effective control of
illegal harvest activities;

(c) The organizational structure of the unit responsible for patrol activities, including;
(i) Patrol unit(s) name, address, and phone number;
(i1) The roster and chain of command,
(ii1) Area assignments that support the frequencies of patrol delineated in B.(2); and
(iv) A listing of specific vessels, vehicles, and equipment that support the frequencies of patrol delineated
in B.(2);
(d) Summaries of training in shellfish patrol techniques;

(e) The methods used to inform officers of growing area classifications and status, and of any special activities
licensed in the area;

(f) A listing of growing areas where patrol is required;
(g) An identification of any patrol problems;
(h) The type and frequency of reporting by patrol personnel;
(i) Copy of agreements with other agencies responsible for shellfish control activities; and
(j) Citations/summons for the past year. If available, this information may include:
(1) The number of convictions or dismissals;
(i) Fines in dollar amount;
(iii) Equipment or property confiscations and forfeitures;
(iv) License suspensions or revocations; and
(v) Jail sentences; and
(vi) Written warnings.

Upon request by FDA, the Authority shall provide any available documentation that is used to support the
determination that the patrol program was effective in providing the required frequency of patrol. Ordinarily,
this does not include providing reports not normally maintained by the Authority.
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(9) To comply with the Standardized Evaluation Criteria, the authority shall:
(a) Have a patrol policy document (Critical item);
(b) Update patrol documents every year (Key item);
(c) Meet NSSP patrol training requirements (Key item);
(d) Patrol all areas that require patrol (Critical item);
(e) Meet NSSP requirements for frequency of patrol (Key item);
(f) Have formalized Memorandum of Agreement with other agency per Chapter VIII@.01B(5) (Key item);
(g) Have arisk management plan per chapter VIII@.01B(3)(b)(c)(d) (Critical item); and
(h) Have a complete risk management plan per Chapter VIII@.01B(3)(b)(c)(d) (Other item).

C. Licensing of Harvesting.

D.

E.

(1) The Authority shall assure that a license is required to commercially harvest shellstock, including shellstock
harvested from aquaculture.

(2) Each license shall:
(a) Not be valid for more than one year;
(b) Require the harvester to sell only to dealers listed on the Interstate Certified Shellfish Shippers List; and
(c) Allow the harvester, at his discretion, to place shellstock in containers for transport of shellstock from a
growing area to land or to a dealer.
(3) A license to harvest shall not allow a harvester to engage in shellstock packing as defined in this Ordinance
unless the harvester is a shellstock shipper or packs for a dealer.

(4) In the case of riparian or leased land, unless the riparian owner or lessee employs a licensed harvester, the
Authority shall require a riparian owner or lessee to be licensed as a harvester prior to harvesting his shellstock.
A licensed riparian owner or lessee may employ unlicensed harvesters to work his property or lease.

(5) When a person has a special license to harvest shellstock for depuration, the Authority may not require
individuals working under the supervision of the licensed harvester to have their own license.

(6) The Authority shall inform each licensed harvester as to:
(a) The classification and current status assigned to each growing area; and
(b) The methods used to notify harvesters of changes in growing area status or classification.

(7) When the Authority authorizes shellstock relaying under Chapter V. or shellstock depuration under Chapter
XV., the Authority shall issue special licenses to harvesters for the taking of shellfish from areas classified as
restricted, conditionally restricted, or in the closed status of the approved or conditionally approved

classification. The licenses shall specify the limitations and conditions for harvesting shellstock including
requirements for the harvester to keep records which:

(a) For depuration:
i. Specify the date and amount of shellstock harvested from each area; and
ii. Record the name of the depuration facility to which the shellstock was consigned or sold; and

(b) For relaying, meet the requirements of Chapter V.03D.

(8) The Authority shall maintain a record of all licenses and special licenses issued.

Penalties.

(1) The Authority shall develop a written guideline or enforcement policy which is used to recommend penalties to
the courts.

(2) Authority shall insert appropriate references to its penalties.

Identification of Certain Growing Areas.

(1) The Authority shall chart, describe, and mark the boundaries of growing areas classified as restricted,
conditionally restricted, or prohibited, or in a closed status. The boundary descriptions shall:
(a) Be marked by fixed objects or landmarks; or

(b) Be described in a manner which allows easy recognition; and
(c) Allow successful prosecution of any illegal commercial harvesting activity.
(2) The Authority:

(a) Shall notify harvesters of the boundaries established under §E.(1) by dissemination of information with
licenses, publication, or direct notification including registered mail; and
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(b) May use warning signs.

F. Prohibited Classification. The Authority shall exercise effective supervision over each depletion or seed gathering
operation and maintain complete written documentation.

Requirements for Harvesters

.01 General.

A. Each harvester shall have a valid license, and a special license if necessary, in his possession while engaged in
shellstock harvesting activities.

B. Persons who are working in a boat crew under the supervision of a licensed harvester need not have a valid
harvester's license.

C. In the case of riparian or leased land, unless the riparian owner or lessee employs a licensed harvester, the riparian
owner or lessee shall be licensed as a harvester prior to harvesting his shellstock. A licensed riparian owner or lessee
may employ unlicensed harvesters to work his property or lease.

.02 Shellstock Harvesting and Handling.

A. Harvesters. Any harvester who engages in shellfish packing as defined in this Ordinance shall:
(1) Be adealer; or

(2) Pack shellstock for a dealer.

B. Vessels.

(1) The operator shall assure that all vessels used to harvest and transport shellstock are properly constructed,
operated, and maintained to prevent contamination, deterioration, and decomposition of the shellstock.

(a) Decks and storage bins shall be constructed and located to prevent bilge water or polluted overboard water
from coming into contact with the shellstock.

(b) Bilge pump discharges shall be located so that the discharge shall not contaminate shellstock.
(c) Containers used for storing shellstock shall be clean and fabricated from safe materials.
(d) Boat decks and storage bins used in the harvest or transport of shellstock for direct marketing shall be:

(i) Kept clean with potable water or water from a growing area in the approved classification or in the
open status of the conditionally approved classification; and

(1) Provided with effective drainage.
(e) Vessels and all other equipment coming in contact with shellstock during handling or transport for relaying

or depuration shall be thoroughly cleaned before the vessels or equipment are used to transport or handle
shellfish for direct marketing.

(f) When necessary, effective coverings shall be provided on harvest boats to protect shellstock from exposure
to:

(i) Hot sun;
(i) Birds; and
(iii) Other adverse conditions.

(2) Cats, dogs, and other animals shall not be allowed on vessels.

C. Disposal of Human Sewage from Vessels.

(1) Human sewage shall not be discharged overboard from a vessel used in the harvesting of shellstock, or from
vessels which buy shellstock while the vessels are in growing areas.

(2) The Authority shall educate all licensed harvesters and shellstock dealers concerning the public health
significance of discharging human sewage overboard.

(3) An approved marine sanitation device (MSD), portable toilet or other sewage disposal receptacle shall be
provided on the vessel to contain human sewage.
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(4) Portable toilets shall:
(a) Be used only for the purpose intended;
(b) Be secured while on board and located to prevent contamination of shellstock by spillage or leakage;
(c) Be emptied only into a sewage disposal system;
(d) Be cleaned before being returned to the boat; and
(e) Not be cleaned in equipment used for washing or processing food.
(5) Use of other receptacles for sewage disposal may be approved by the Authority if the receptacles are:
(a) Constructed of impervious, cleanable materials and have tight fitting lids; and
(b) Meet the requirements in §C.(4).

D. Shellstock Washing.

(1) Shellstock shall be washed reasonably free of bottom sediments as soon after harvesting as practicable.
(2) The harvester shall be primarily responsible for washing shellstock.
(3) If shellstock washing is not feasible at the time of harvest, the dealer shall assume this responsibility.
(4) Water used for shellstock washing shall be obtained from:

(a) A potable water source; or

(b) A growing area in the:

(i) Approved classification; or

(i1) In the open status of the conditionally approved classification.

(5) If the harvester or dealer elects to use tanks or a recirculating water system to wash shellstock, the shellstock

washing activity shall be constructed, operated, and maintained in accordance with Chapter XI1.02.A.(3) and
Chapter XII1.02.A.(3).

E. Shellstock Identification.

(1) Each harvester shall affix a tag to each container of shellstock which shall be in place while the shellstock is
being transported to a dealer.
(2) If the shellstock was harvested at more than one location, each container shall be tagged at its growing area.

(3) When the harvester is also the dealer, the harvester has the option to tag the shellfish with a harvester's tag or a
dealer's tag meeting the requirements outlined in X. §05.

(4) The harvester's tags shall:
(a) Be durable, waterproof and sanctioned by the Authority prior to use; and

(b) Be at least 13.8 square inches (89.03 sz) in size.

(5) The harvester's tag shall contain the following indelible, legible information in the order specified below:
(a) The harvesters' identification number as assigned by the Authority;
(b) The date of harvest;

(c) The most precise identification of the harvest location or aquaculture site as is practicable, including the
initials of the state of harvest, and the Authority's designation of the growing area by indexing,
administrative or geographic designation. If growing areas have not been indexed by the Authority, then an
appropriate geographical or administrative designation must be used (e.g. Long Bay, Decadent County,
lease number, bed, or lot number).

(d) The type and quantity of shellstock; and

(e) The following statement in bold capitalized type on each tag
"THIS TAG IS REQUIRED TO BE ATTACHED UNTIL CONTAINER ISEMPTY OR IS
RETAGGED AND THEREAFTER KEPT ON FILE FOR 90 DAYS.”

(6) If the shellstock is removed from the original container, the tag on the new container shall meet the
requirements in §.02E.

(7) Bulk tagging of a lot of shellstock during transport from harvest area to the dealer facilities.
(a) When shellstock are harvested from one harvest area on a single day, multiple containers may be utilized

on a wrapped pallet, in a tote, in a net brailer, or other container and the unit tagged with a single tag in
accordance with the requirements of §.02E.
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(b) In addition to the information required in §.02E the unit tag shall also include:
(1) A statement that "All shellstock containers in this lot have the same harvest data and area of harvest";
and

(i1) Number of individual containers in the unit.
(8) Bulk Sale of Shellstock. If shellstock are sold in bulk, the harvester or dealer shall provide a transaction record

prior to shipment. This transaction record shall contain all the information required in §.02E. with the addition
of the name of the consignee.

.03 Shellstock Temperature Control.

Note: The Authority shall select one of the following options for implementation in its state. The time-temperature
matrix for each of the options applies only to the original harvester or harvester/dealer of shellstock for the purposes
of handling and transporting shellstock to the first point of processing or packing.

OPTION 1

(Mandatory for confirmed Vibrio vulnificus problem) If the waters of a state have been confirmed as an original source of
product associated with two (2) or more Vibrio vulnificus illnesses, the Authority shall adopt the following harvest time to
temperature controls in the time-temperature matrix below only for shellfish intended to be consumed raw.

A. For the purposes of this section, temperature control is defined as the management of the environmental temperature
of shellstock by means of ice, mechanical refrigeration or other approved means which is capable of lowering the
temperature of the shellstock and will maintain it at 50 degrees Fahrenheit (10 degrees Centigrade) or less.

Time-Temperature Matrix for Vibrio vulnificus:

‘Action Level ‘ Water Temperature ‘Maximum Hours from Harvest to Temperature Control
| Levell | <65 °F | 36 hours
| Level2 | 65°F-74°F(18°C-23°C) | 14 hours
| Level3 |>74 °F -84 °F (23 °C - 28 °C) | 12 hours
| Leveld | > 84 °F (>28 °C) | 10 hours

B. The Authority shall establish the water temperature to be applied in the matrix above for each growing area by

averaging the previous 5 years maximum monthly water temperatures.

The time to refrigeration in the above matrix shall be based upon the first shellstock harvested.

During Action Levels 2, 3, and 4, the product shall be shaded.

The Authority may approve other measures proposed by the industry to provide controls equivalent to the

time-temperature requirements in the above matrix.

F. The Authority may set up a plan that allows for exemption of this option for shellstock that is to be post-harvest
treated with an approved post-harvest process in accordance with NSSP Model Ordinance Chapter XVI. The
Authority must develop a plan to ensure the security of shellstock harvesting.

G. The Authority shall ensure the dealer has adequate methods in place to demonstrate compliance with the
time/temperature matrix.

mo 0

OPTION 2

If a growing area in the state has been confirmed as an original source of product associated with two (2) or more Vibrio
parahaemolyticus illness within the past three years, the Authority shall adopt the following harvest time to temperature
controls in the time-temperature matrix below or use Option 1. This Vibrio parahaemolyticus control measure applies only
to shellfish from the affected growing area(s) which are intended to be consumed raw.

For the purposes of this control measure, identify and define growing areas in the state affected by Vibrio
parahaemolyticus based on hydrographic and geographic parameters and other considerations relevant to control of a
naturally occurring pathogen.

A. For the purposes of this section, temperature control is defined as the management of the environmental temperature
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of shellstock by means of ice, mechanical refrigeration or other approved means which is capable of lowering
temperature of the shellstock to, and will maintain it at 50 °Fahrenheit (10 °Centigrade) or less.

B. Ocean Quahogs (Arctica islandia) and surf clams (Spisula solidissima) are exempted from this temperature control
plan when these products are intended for thermal processing.

C. Temperature determinations for application in the time-temperature matrix below shall be based on average monthly
maximum air temperatures for defined regions within the state. The average monthly maximum air temperature for
each region shall be established by determining the mean daily high temperature for the month in each of the
previous five years as reported by the National Weather Service and then averaging the five resulting temperatures.
Ocean Quahogs (Arctica islandia) are exempted from this temperature control plan.

D. The Authority may set up a plan that allows for exemption of this option for shellstock that is to be post-harvest
treated with an approved post-harvest process in accordance with NSSP Model Ordinance Chapter XVI. The
Authority must develop a plan to ensure the security of shellstock harvesting.

E. The Authority shall ensure the dealer has adequate methods in place to demonstrate compliance with the
time/temperature matrix.

Time-Temperature Matrix for Vibrio parahaemolyticus:

Action Average Monthly Maximum Air Maximum Hours from Harvest to Temperature
Level Temperature Control

| Levell | <66 °F (18 °C) | 36 hours

| Level2 | 66 °F - 80 °F (19 °C - 27 °C) | 12 hours

| Level3 | >81 °F (227 °C) | 10 hours

OPTION 3

For those states that do not have to follow Option 1 or Option 2, the following time/temperature matrix will apply.

A. For the purposes of this section, temperature control is defined as the management of the environmental temperature
of shellstock by means of ice, mechanical refrigeration or other approved means which is capable of lowering
temperature of the shellstock to, and will maintain it at, 50 °Fahrenheit (10 °Centigrade) or less.

B. Ocean Quahogs (Arctica islandia) and surf clams (Spisula solidissima) are exempted from this temperature control
plan when these products are intended for thermal processing.

C. Temperature determinations for application in the time-temperature matrix below shall be based on average monthly
maximum air temperatures for defined regions within the state. The average monthly maximum air temperature for
each region shall be established by determining the mean daily high temperature for the month in each of the
previous five years as reported by the National Weather Service, and then averaging the five resulting temperatures.
Ocean Quahogs (Arctica islandia) are exempted from this temperature control plan.

D. The Authority shall ensure the dealer has adequate methods in place to demonstrate compliance with the
time/temperature matrix.

Action Average Monthly Maximum Air Maximum Hours from Harvest to Temperature
Level Temperature Control

| Levell | <66 °F (18 °C) | 36 hours

| Level2 | 66 °F - 80 °F (19 °C - 27 °C) | 24 hours

| Level3 | >81 °F (227 °C) | 20 hours
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
IX. Transportation

Requirements for the Authority

@.01 General.

A
B.

The Authority shall apply these requirements to all shellfish shipped in interstate commerce.
The Authority shall assure that:

(1) Shelifish are transported and maintained in accordance with the requirements of this Chapter; and

(2) Shelifish shipments originate from a dealer.

The Authority shall use the temperatures included in the sections below entitled @.02 Shipment Acceptability, @.03
Shipment Rejection, and @.04 Bacteriological Examination of Shellfish Shipments as the initial basis for taking
regulatory action against any shellfish shipment in interstate commerce.

If an interstate shipment of shellfish is monitored, the monitoring shall take place within 24 hours of the shellfish
entering the State.

@.02 Shipment Acceptability. Shellfish shipments shall be considered acceptable when:

A
B.
C.
D.

E.

@.03 Shipment Rejection.

A

Shipments are properly identified with tags and/or labels and shipping documents;

Shellstock is alive and cooled to an internal shellstock body temperature of 50° Fahrenheit (10 ° Centigrade) or less;
Shucked or post harvest processed shellfish are cooled to a temperature of 45° Fahrenheit (7.2 ° Centigrade) or less;
and

The time-temperature indicating device shows that the ambient air temperature has exceeded 45° Fahrenheit (7.2 ©
Centigrade) but the shellstock internal body temperature is 50 ° Fahrenheit (10 ° Centigrade) or less; and

All other conditions of shipment in this Chapter are met.

Additional Guidance - IV Guidance Documents
Shellfish shall be rejected when: 11.12 Bacteriological Examination of Shellfish

(1) Shellfish are not properly identified with Shipments Decision Tree
tags or shipping documents;
(2) The internal shellstock body temperature

exceeds 60 Fahrenheit (15.6 Centigrade)
unless the harvest initiation time can be
documented and indicates that the time
from harvest has not exceeded the
requirements in Chapter VIl §@.03;

(3) Shucked shellfish exceeds 50° Fahrenheit
(10o Centigrade); or

(4) The Authority determines that the product

is unwholesome or unsafe for human
consumption.

B. The Authority shall notify the shipping dealer, the receiving dealer, and the Authority in the State where the shipment

originated of the shipment's rejection.

@.04 Bacteriological Examination of Shellfish Shipments.
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If the State chooses to sample, the following protocol shall be used.

A. Bacteriological samples of any shellfish taken for the purpose of rejection of shipments from out-of-state dealers

shall be collected within twenty-four hours of the shellfish entering a State.

B. Bacteriological examination shall be made of the shellfish shipment if:

(1) The internal body temperature of the shellstock exceeds 50° Fahrenheit (10° Centigrade) and is less than or
equal to 60° Fahrenheit (15.6° Centigrade) unless the harvest initiation time can be documented and indicates
that the time from harvest has not exceeded the requirements in Chapter VIl §@.03;

(2) The shucked shellfish temperature exceeds 45° Fahrenheit (7.2° Centigrade) and is less than or equal to 50°
Fahrenheit (10° Centigrade);

(3) The shipping time exceeds four hours and there is no temperature recording device or the recording device is
inoperative; or

(4) The Authority determines it is necessary.

Requirements for the Harvester/Dealer

.01 Trucks or Other Vehicles Used to Transport Shellstock to the Original Dealer.

A

The harvester, or dealer who transports shellstock from the harvester to the original dealer, shall assure that all trucks

used to transport shellstock are properly constructed, operated, and maintained to prevent contamination,

deterioration, and decomposition.

Storage bins on trucks or other vehicles used in the transport of shellstock for direct marketing shall be:

(1) Kept clean with potable water or water from an approved area or conditionally approved area in the open status;
and

(2) Provided with effective drainage.

Shellstock shall be transported in adequately refrigerated trucks when the shellstock have been previously
refrigerated or when ambient air temperature and time of travel are such that unacceptable bacterial growth or
deterioration may occur.

. Prechilling trucks or other vehicles shall be required when ambient air temperatures are such that unacceptable

bacterial growth or deterioration may occur.

. When mechanical refrigeration units are used, the units shall be:

(1) Equipped with automatic controls; and
(2) Capable of maintaining the ambient air temperature in the storage area at temperatures of 45° Fahrenheit (7.2°
Centigrade) or less.

Any ice used to cool shellstock during transport shall meet the requirements of Chapter X1.02A.(2).
Cats, dogs, and other animals shall not be allowed in any part of the truck or other vehicle where shellstock is stored.

.02 Receiving Shellfish

A

B.
C.

The dealer shall reject or discard any shellfish shipments which:
(1) Do not originate from a licensed harvester or dealer; and/or
(2) Are unwholesome, inadequately protected, or whose source cannot be identified.

Transportation agents or common carriers used by a dealer are not required to be certified.
The dealer shall:

(1) Inspect incoming shellfish shipments to assure that the shipments are received under the conditions required in
this Chapter;

(2) Place shellstock under temperature control within 2 hours after receipt from the harvester, or when the dealer is
also the harvester, when shellstock reaches the dealer's facility;

(3) Ensure that shellstock are not permitted to remain without ice, mechanical refrigeration, or other approved
means of lowering the internal body temperature of the shellstock to, or maintaining it at, 50° Fahrenheit (10°
Centigrade) or less for more than 2 hours at points of transfer such as loading docks;

(4) Ensure that shucked shellfish are not permitted to remain without ice, mechanical refrigeration, or other
approved means of maintaining shellfish temperature at 45° Fahrenheit (7.2° Centigrade) or less; and
(5) Ensure that frozen shellfish remain frozen.
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D. For the purpose of this section, temperature control is defined as the management of the environmental temperature

of the shellstock by means of ice, mechanical refrigeration or other means approved by the Authority.

.03 Transportation Containers.

A. All containers used to transport shellstock shall be:

(1) Constructed to allow for easy cleaning; and
(2) Operated and maintained to prevent product contamination.

B. All containers shall be cleaned with:

(1) Potable water; and
(2) Detergents, sanitizers, and other supplies acceptable for food contact surfaces.

.04 Cargo Protection From Cross Contamination.

A. General. All containers used for storing shellfish shall be clean and fabricated from safe materials.
B. Shelifish Cargo Only.

C.

D.

(1) The entire cargo shall consist of shellfish products only.

(2) Except for bulk shipments, shellstock shipments shall be shipped on pallets.

(3) If the conveyance does not have a channeled floor, pallets shall be used for all shellfish.

Mixed Cargoes. Shellfish shall be shipped as part of a mixed cargo of seafood or other food product only when:
(1) Shellfish products are protected from contamination by the other cargo;

(2) All cargo is placed on pallets; and

(3) No other cargo is placed on or above the shellfish unless all cargo is packed in sealed, crush resistant,
waterproof containers.

Ice. Any ice used to cool shellfish shall meet the requirements of Chapter X1.02A.(2).

.05 Shipping Times.

A

Shipping Time is No More Than Four Hours.

(1) When the shipping time is four hours or less, the dealer shall ship all shellfish:
(@) Welliced; or
(b) Using other acceptable means of refrigeration.

(2) When mechanical refrigeration units are used, the units shall be equipped with automatic controls and shall be

capable of maintaining the ambient air in the storage area at temperatures of 45° Fahrenheit ( 7.2°Centigrade) or
less.

(3) The dealer shall not be required to provide thermal recorders during shipment.
(4) Lack of ice or other acceptable types of refrigeration shall be considered an unsatisfactory shipping condition.

B. Shipping Time is Greater Than Four Hours.

(1) When the shipping time is greater than four hours, the dealer shall ship all shellfish in:

(&) Mechanically refrigerated conveyances which are equipped with automatic controls and capable of
maintaining the

ambient air in the storage area at temperatures of 45° Fahrenheit (7.2° Centigrade) or less; or
(b) Containers with an internal ambient air temperature maintained at or below temperatures of 45° Fahrenheit
(7.2° Centigrade) or less.

(2) Unless the dealer has an approved HACCP plan with an alternate means of monitoring time-temperature, the

initial dealer shall assure that a suitable time-temperature recording device accompanies each shipment of
shellfish.

(3) The initial dealer shall note the date and time on the temperature-indicating device, if appropriate.

(4) Each receiving dealer shall write the date and time on the temperature-indicating device, if appropriate, when the
shipment is received and the doors of the conveyance or the containers are opened.

(5) The final receiving dealer shall keep the time-temperature recording chart or other record of time and
temperature in his files and shall make it available to the Authority upon request.

(6) An inoperative temperature-indicating device shall be considered as no recording device.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
X. General Requirements For Dealers

.01 General HACCP Requirements

A. Hazard Analysis. Every dealer shall conduct a hazard analysis to determine the food safety hazards that are
reasonably likely to occur for each kind of shellfish product processed by that dealer and to identify the preventive
measures that the dealer can apply to control those hazards. Such food safety hazards can be introduced both within
and outside the processing plant environment, including food safety hazards that can occur before, during , and
after harvest. A food safety hazard that is reasonably likely to occur is one for which a prudent dealer would
establish controls because experience, illness data, scientific reports, or other information provide a basis to
conclude that there is a reasonable possibility that it will occur in the particular type of shellfish product being
processed in the absence of those controls. In the hazard analysis, the dealer shall consider the critical control
points listed in Chapters XI, XII, XIII, XIV and XV.

B. HACCP Plan. Every dealer shall have and implement a written HACCP plan. A HACCP plan shall be specific to:

(1) Each location where shellfish products are processed by that dealer; and

(2) Each kind of shellfish product processed by the dealer. The plan may group kinds of shellfish products together,
or group kinds of production methods together, if the food safety hazard, critical control points, critical limits,
and procedures required to be identified and performed in §.01C. are identical for all shellfish products so
grouped or for all production methods so grouped.

C. Contents of the HACCP Plan. The HACCP plan shall, at a minimum:

(1) List the food safety hazards that are reasonably likely to occur, as identified in accordance with §.01A. and that
thus must be controlled for each shellfish product. Consideration should be given to whether any food safety
hazards are reasonably likely to occur as a result of the following:

(a) Natural toxins;

(b) Microbiological contamination;

(c) Chemical contamination;

(d) Pesticides;

(e) Drug residues;

(f) Unapproved use of direct or indirect food or color additives; and
(9) Physical hazards;

(2) List the critical control points for each of the identified food safety hazards, including as appropriate:

(a) Critical control points designed to control food safety hazards introduced outside the processing plant
environment, including food safety hazards that occur before, during and after harvest. At a minimum, the
critical control points shall include those identified in Chapter X1.01, Chapter XI1.01, Chapter XI111.01,
Chapter XIV.01 and Chapter XV.01, as applicable. As an alternative, the dealer may establish other critical
control points which the dealer can demonstrate to the Authority provide equivalent public health
protection. If the dealer can demonstrate to the Authority through a hazard analysis that the food safety
hazard is not reasonably likely to occur, the critical control point is not required with the exception of
receiving which shall always be considered as a critical control point.
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(b) Critical control points designed to control food safety hazards that could be introduced in the processing
plant environment. As an alternative, the dealer may establish other critical control points which the dealer
can demonstrate to the Authority provide equivalent public health protection. If the dealer can demonstrate
to the Authority through a hazard analysis that the food safety hazard is not reasonably likely to occur, the
critical control point is not required. At a minimum, the critical control points shall include those identified
in Chapter X1.01A., Chapter XI1.01A., Chapter XI11.01A., Chapter XIV.01A and Chapter XV.01A., as
applicable.

(3) List the critical limits that must be met at each of the critical control points. At a minimum, the critical limits
shall include those listed in Chapter X1.01, Chapter XI1.01, Chapter X111.01, Chapter XIV.01 and Chapter
XV.01, as applicable. As an alternative the dealer may establish other critical limits which the dealer has
demonstrated provide equivalent public health protection with the exception of receiving which shall always be
considered as a critical control point. In any case, the critical limits identified in Chapter X1.01, Chapter X11.01,
Chapter XI111.01, Chapter X1V.01, and Chapter XV.01 shall be met as components of good manufacturing
practices.

(4) List the procedures, and frequency thereof, that will be used to monitor each of the critical control points to
ensure compliance with the critical limits.

(5) Include any corrective action plans that have been developed in accordance with 8§.01F.(2), to be followed in
response to deviations from critical limits at critical control points.

(6) Provide for a record keeping system that documents the monitoring of the critical control points. The records
shall contain the actual values and observations obtained during monitoring.

(7) List the verification procedures, and frequency thereof, that the dealer will use in accordance with §.01G.(1).
D. Signing and Dating the HACCP Plan.
(1) The HACCP plan shall be signed and dated, either by the most responsible individual on site at the processing

facility or by a higher-level official of the dealer. This signature shall signify that the HACCP plan has been
accepted for implementation by the dealer.

(2) The HACCP plan shall be signed and dated:

(a) Upon initial acceptance;
(b) Upon any modification; and
(c) Upon verification of the plan in accordance with §.01G.(1)(a).

E. Sanitation. Sanitation controls may be included in the HACCP plan. However, to the extent that they are monitored
in accordance with §.02 they need not be included in the HACCP plan, and vice versa.

F. Corrective Actions.
(1) Whenever a deviation from a critical limit occurs, a dealer shall take corrective action either by:

(a) Following a corrective action plan that is appropriate for the particular deviation, or
(b) Following the procedures in §.01F.(3).

(2) Dealers may develop written corrective action plans, which become part of their HACCP plans in accordance
with 8.01C.(5), by which they predetermine the corrective actions that they will take whenever there is a
deviation from a critical limit. A corrective action plan that is appropriate for a particular deviation is one that
describes the steps to be taken and assigns responsibility for taking those steps, to ensure that:

(a) No product enters commerce that is either injurious to health or is otherwise adulterated as a result of the
deviation; and

(b) The cause of the deviation is corrected.
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(3) When a deviation from a critical limit occurs and the dealer does not have a corrective action plan that is
appropriate for that deviation, the dealer shall:

(a) Segregate and hold the affected product, at least until the requirements of 8.01F.(3)(b) and (c) are met;

(b) Perform or obtain a review to determine the acceptability of the affected product for distribution. The
review shall be performed by an individual or individuals who have adequate training or experience to
perform such a review. Adequate training may or may not include training in accordance with 8.011.;

(c) Take corrective action, when necessary, with respect to the affected product to ensure that no product
enters commerce that is either injurious to health or is otherwise adulterated as a result of the deviation;

(d) Take corrective action, when necessary, to correct the cause of the deviation;

(e) Perform or obtain timely reassessment by an individual or individuals who have been trained in
accordance with §.011., to determine whether the HACCP plan needs to be modified to reduce the risk of
recurrence of the deviation, and modify the HACCP plan as necessary.

(4) All corrective actions taken in accordance with this section shall be fully documented in records that are subject
to verification in accordance with §.01G. and the record keeping requirements of §.01H.

G. Verification.

(1) Every processor shall verify that the HACCP plan is adequate to control food safety hazards that are
reasonably likely to occur, and that the plan is being effectively implemented. Verification shall include, at a
minimum:

(@) A reassessment of the adequacy of the HACCP plan whenever any changes occur that could affect the
hazard analysis or alter the HACCP plan in any way or at least annually. These changes may include:
Raw materials or source of raw materials, product formulation, processing methods or systems,
finished product distribution systems, or the intended use or consumers of the finished product. The
reassessment shall be performed by an individual or individuals who have been trained in accordance
with 8.011. The HACCP plan shall be modified immediately whenever a reassessment reveals that the
plan is no longer adequate to fully meet the requirements of 8.01C.

(b) Ongoing verification activities including:

(i) A review of any consumer complaints that have been received by the dealer to determine whether
they relate to the performance of critical control points or reveal the existence of unidentified
critical control points;

(if) The calibration of process-monitoring instruments; and

(iii) At the option of the dealer, the performing of periodic end product or in-process testing.

(c) A-review, including signing and dating, by an individual who has been trained in accordance with §
.01l., of the records that document:

(i) The monitoring of critical control points. The purpose of this review shall be, at a minimum, to
ensure that the records are complete and to verify that they document values that are within the
critical limits. This review shall occur within one (1) week of the day that the records are made;

(ii) The taking of corrective actions. The purpose of this review shall be, at a minimum, to ensure that
the records are complete and to verify that appropriate corrective actions were taken in
accordance with 8.01F. This review shall occur within one (1) week of the day that the records
are made; and
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(iii) The calibrating of any process monitoring instruments used at critical control points and the
performing of any periodic end product or in process testing that is part of the dealer's
verification activities. The purpose of these reviews shall be, at a minimum, to ensure that the
records are complete, and that these activities occurred in accordance with the processor's written
procedures. These reviews shall occur within a reasonable time after the records are made.

(2) Dealers shall immediately follow the procedures in 8.01F. whenever any verification procedure, including
the review of a consumer complaint, reveals the need to take a corrective action.

(3) The calibration of process-monitoring instruments, and the performing of any periodic end-product and
in-process testing, in accordance with 8.01G(1)(b)(ii) and (iii) shall be documented in records that are subject
to the record keeping requirements of 8.01H.

H. Records.
(1) All records required by 8.01 and 8§.02 shall include:

(a) The name and location of the dealer;
(b) The date and time of the activity that the record reflects;
(c) The signature or initials of the person performing the operation; and

(d) Where appropriate, the identity of the product and the production code, if any. Processing and other
information shall be entered on records at the time that it is observed.

(2) All records required by 8§.01 and §.02 shall be retained at the processing facility for at least one (1) year after
the date they were prepared in the case of refrigerated products and for at least two (2) years after the date
they were prepared in the case of frozen products.

(3) Records that relate to the general adequacy of equipment or processes being used by a processor, including
the results of scientific studies and evaluations, shall be retained at the processing facility for at least two (2)
years after their applicability to the product being produced at the facility.

(4) If the processing facility is closed for a prolonged period between seasonal operations, or if record storage
capacity is limited on a processing vessel or at a remote processing site, the records may be transferred to
some other reasonably accessible location at the end of the seasonal operations but shall be immediately
returned for official review upon request.

(5) All records required by 8.01 and 8.02 and HACCP plans required by 8§.01B. and 8.01C. shall be available for
official review and copying at reasonable times.

(6) Tags on containers of shellstock are not subject to the requirements of this section unless they are used to
fulfill the requirements of Chapter X.05.

(7) The maintenance of records on computers is acceptable, provided that appropriate controls are implemented
to ensure the integrity of the electronic data and electronic signatures.

I. Training.

(1) Ata minimum, the following functions shall be performed by an individual who has successfully completed
training in the application of HACCP principles to shellfish processing at least equivalent to that received
under standardized curriculum recognized as adequate by the SSCA or who is otherwise qualified through
job experience to perform these functions:
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(a) Developing a HACCP plan, which could include adapting a model or generic-type HACCP plan that is
appropriate for a specific processor, in order to meet the requirements of 8.01C.;

(b) Reassessing and modifying the HACCP plan in accordance within the corrective action procedures
specified in 8.01F.(3)(e), and the HACCP plan in accordance with the verification activities specified in
§.01G.(1)(a); and

(c) Performing the record review required by §.01G.(1)(c).

(2) Job experience will qualify an individual to perform these functions if it has provided knowledge at least
equivalent to that provided through the standardized curriculum as determined by the Authority.

(3) The trained individual need not be an employee of the dealer.

02 General Sanitation Requirements. Additional Guidance - IV Guidance Documents

Chapter 111 .01 Shellfish Industry Equipment
Construction Guide

A. Sanitation Monitoring. Each dealer shall monitor conditions and practices that are both appropriate to the plant
and the food being processed with sufficient frequency to ensure, at a minimum, conformance with the
requirements specified in Chapter X1.2, Chapter X11.02, Chapter X111.02, Chapter XI1V.02 and Chapter XV.02.
The requirements specified in these Sections relate to the following sanitation items:

(1) Safety of the water that comes into contact with food or food contact surfaces, or is used in the
manufacture of ice, hereinafter referred to as: Safety of water for processing and ice production;

(2) Condition and cleanliness of food contact surfaces, including utensils, gloves, and outer garments, and
from raw product to cooked product, hereinafter referred to as: Condition and cleanliness of food contact
surfaces;

(3) Prevention of cross contamination from unsanitary objects to food, food packaging materials, and other
food contact surfaces, including utensils, gloves, and outer garments, and from raw product to cooked
product, hereinafter referred to as: Prevention of cross contamination;

(4) Maintenance of hand washing, hand sanitizing, and toilet facilities, hereinafter referred to as: Maintenance
of hand washing, hand sanitizing and toilet facilities;

(5) Protection of food, food packaging material, and food contact surfaces from adulteration with lubricants,
fuel, pesticides, cleaning compounds, sanitizing agents, condensate, and other chemical, physical, and
biological contaminants, hereinafter referred to as: Protection from adulterants;

(6) Proper labeling, storage, and use of toxic compounds, hereinafter referred to as: Proper labeling, storage,
and use of toxic compound

(7) Control of employee health conditions that could result in the microbiological contamination of food, food
packaging materials, and food contact surfaces, hereinafter referred to as: Control of employees with
adverse health conditions; and

(8) Exclusion of pests from the food plant hereinafter referred to as: Exclusion of pests.

While monitoring of those specified conditions and practices (listed in 1-8) that are not appropriate to the plant and the
food being processed is not required, compliance with such conditions and practices remains mandatory.

B. Sanitation Monitoring Records. Each dealer shall maintain sanitation control records that, at a minimum,
document the monitoring and corrections prescribed by §.02A. These records are subject to the requirements of
8.01H.

71
50f 14



FDA/CFSAN & ISSC - Model Ordinance X. General Requirements For Dealers; National Shellfish Sanitation Program Guide for Control of Mollus...

C. Relationship to HACCP Plan. Sanitation controls may be included in the HACCP plan, required by 8.01B.
However, to the extent that they are monitored in accordance with §.02A. they need not be included in the
HACCP plan, and vice versa.

.03 Other Model Ordinance Requirements.

A. Each dealer shall comply with the requirements specified in Chapter X1.03, Chapter X11.03, Chapter XI11.03,
Chapter X1V.03 and Chapter XV.03 that are appropriate to the plant and the food being processed. However,
monitoring and record keeping for these conditions and practices is not required, unless specifically stated.

B. Recalls.

(1) Dealers shall adopt written procedures for conducing recalls of adulterated misbranded shellfish products.
These written procedures for conducting recalls shall be based on, and complementary to, the FDA
Enforcement Policy on Recalls, CFR Title 21, Chapter 1, Subchapter A, Part 7-Enforcement Policy, (2002
NSSP Guide for the Control of Molluscan Shellfish, Federal Regulations).

(2) Dealers shall follow their written recall procedures to include timely notification of the SSCA of a situation
requiring recall, timely notification of consignee who received the affected product, and effective removal
or correction of the affected product.

.04 Certification Requirements. Additional Guidance - IV Guidance Documents

Chapter 111 .04 Shellstock Tagging

A. General.
(1) No person shall act as a dealer prior to obtaining certification.

(2) Any person who wants to be a dealer shall:

(a) Make application to the Authority for certification;

(b) Have and implement a HACCP plan, and have a program of sanitation monitoring and record keeping
in compliance with 21 CFR 123 as it appears in the Federal Register of December 18, 1995, except
for the requirement for harvester identification on a dealer's tag.

(3) Each dealer shall have a business address at which inspections of facilities, activities, or equipment can be
conducted.

B. Types of Certification.

(1) Shucker-packer. Any person who shucks shellfish shall be certified as a shucker-packer.
(2) Repacker.

(&) Any person who repacks shucked shellfish shall be certified as a shucker-packer or repacker;

(b) Any person who repacks shellstock shall be certified as a shellstock shipper, shucker-packer, or
repacker;

(c) A repacker shall not shuck shellfish.
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(3) Shellstock Shipper. Any person who ships and receives shellstock in interstate commerce shall be certified
as a shellstock shipper, repacker, or shucker-packer.

(4) Reshipper. Any person who purchases shellstock or shucked shellfish from dealers and sells the product
without repacking or relabeling to other dealers, wholesalers or retailers shall be certified as a reshipper.

.05 Shellstock Identification.

[Note: All Federally allocated shellfish (surf and quahog) caught in Federally regulated waters must follow the
National Marine Fisheries Service tagging protocol. These Federal sequential tags will supersede the tagging
requirements in 8.05.]

A. General.
(1) The dealer shall keep the harvester's tag affixed to each container of shellstock until the container is:

(a) Shipped; or
(b) Emptied to wash, grade or pack the shellstock.

(2) When the dealer is also the harvester and he elects not to use a harvest tag, the dealer shall affix his
dealer tag to each container of shellstock prior to shipment.

B. Tags.
(1) When shipping individual containers of shellstock the dealers' tags on those containers shall:

(2) Be durable, waterproof and sanctioned by the Authority prior to use; and

(b) Be at least 13.8 square inches (89.03cm2) in size.
(c) Contain the following indelible, legible information in the order specified below:

(i)  The dealer's name and address.
(if)  The dealer's certification number as assigned by the Authority.

(iii) The original shellstock shipper's certification number. If depurated the original shellstock
shipper's certification number is not required.

(iv) The date of harvest; or if depurated, the date of depuration processing.
(v) If depurated, the depuration cycle number or lot number.

(vi) The most precise identification of the harvest location as is practicable including the initials
of the state of harvest, and the Authority's designation of the growing area by indexing,
administrative or geographic designation. If the Authority has not indexed growing areas,
then an appropriate geographical or administrative designation must be used (e.g. Long
Bay, Decadent County, lease number, bed, or lot number).

(vii) When the shellstock has been transported across state lines and placed in wet storage in a
dealer's operation, the statement: "THIS PRODUCT IS A PRODUCT OF (NAME OF
STATE) AND WAS WET STORED AT (FACILITY CERTIFICATION NUMBER)
FROM (DATE) TO (DATE)";

(viii) The type and quantity of shellstock; and

(ix) The following statement in bold capitalized type on each tag: "THIS TAG IS
REQUIRED TO BE ATTACHED UNTIL CONTAINER ISEMPTY OR IS
RETAGGED AND THEREAFTER KEPT ON FILE FOR 90 DAYS."

73
7 of 14



FDA/CFSAN & ISSC - Model Ordinance X. General Requirements For Dealers; National Shellfish Sanitation Program Guide for Control of Mollus...

O]
©)

(4)
®)

(6)

(x)  All shellstock intended for raw consumption shall include a consumer advisory. The
following statement, from Section 3-603.11 of the 2005 Food Code, or an equivalent
statement, shall be included on all shellstock: "RETAILERS, INFORM YOUR
CUSTOMERS" Consuming raw or undercooked meats, poultry, seafood, shellfish or eggs
may increase your risk of foodborne illness, especially if you have certain medical
conditions."

(xi) The statement "Keep Refrigerated"” or an equivalent statement.

When both the dealer and harvester tags appear on the container, the dealer's tag is not required to duplicate
the information on the harvesters tag.

If the shellstock is removed from the original container, the tag on the new container shall meet the
requirements in §.05B.

Country of origin information (USDA 2004) may be included on the dealer tag.

When shellstock intended for retail sale are packed in containers of 5 pounds or less and shipped in a
master container which includes a tag in compliance with Chapter X. .05 B. (1) the individual containers of
5 pounds or less shall not require tags as specified in Chapter X. .05 B. (1) but may be labeled in some
other manner with indelible, legible, information which at a minimum is adequate to trace the shellfish back
to the lot of shellstock it is part of.

If a source state as defined in Chapter Il. @ 04 A. selects to implement Chapter II. @ 04 C. (6) (a), the
statement "For shucking by a certified shucker-packer” or an equivalent statement shall be included on the
tag. When this statement is included, the shellstock shall ultimately be sold to or processed by a certified
shucker-packer for the purpose of shucking only.

C. Bulk Tagging Lots of Shellstock for Sales Between Dealers.

o))

When a single lot of shellstock is sold, multiple containers may be used on a wrapped pallet, in a tote, in a
net bailer, or other container and the unit tagged with a single tag in accordance with 8.05 B. (1-4).

(a) This bulk tagging provision shall not apply to sales to reshippers;

(b) The shipment must be accompanied by a transaction record stating the name of the consignee who
must be a certified dealer;

(c) Inaddition to the information required in Section .05 b. (1-4) the unit tag shall also include:

(i) A statement that "All shellstock containers in this lot have the same harvest date and area of
harvest"; and

(ii) Number of individual containers in the unit.

D. Tagging of a Lot of Shellstock During Intermediate Processing.

o))

O]

When the shellstock is removed from the original container, the dealer shall:

(a) Keep the harvester tag for 90 days;
(b) Keep track of the growing area and date of harvest for shellstock; and
(c) Maintain the lot identity of all shellstock during any intermediate stage of processing.

A dealer receiving bulk tagged lots of shellstock must have an intermediate processing plan approved by
the Authority to ensure that each lot of shellstock is kept separate and identified in a way which prevents
commingling or misidentification.
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(3) Inorder for a dealer to tag a lot container (e.g. a pallet) of shellstock in lieu of meeting the requirement in
8.05B. for a harvester or dealer tag on each individual container, the dealer shall have an intermediate
processing plan approved by the Authority, which establishes the procedures, the dealer shall use to tag the
lot during the washing, packing or staging of shellfish.

(4) Unless the dealer is included in the Authority's commingling plan under Chapter 1@.01F., the dealer's
intermediate processing plan for tagging a lot of shellstock during the intermediate stage of processing shall
ensure that each lot of shellstock is separated and identified in a way which prevents commingling or
misidentification. The identification shall be provided by:

(&) A harvester's or dealer's tag which meets the requirements of §.05B.; or
(b) A tag for each lot of shellstock that contains the following information:

(i) A statement that "All shellstock containers in this lot have the same harvest date and area of
harvest";

(if) Harvest date;
(iii) Growing area;
(iv) Original dealer certification number; and

(v) Number of individual containers in each lot of shellstock container (e.g. a pallet) after washing,
packing or staging has been completed.

(5) When a dealer has an approved intermediate processing plan, the dealer shall tag each lot of shellstock in
accordance with the intermediate processing plan while the lot of shellstock is being processed in the plant.

E. Transaction Record. If shellstock are sold in bulk, the dealer shall provide a transaction record prior to shipment.
This transaction record shall contain all the information required in §.07B. with the addition of the name of the
consignee.

.06 Shucked Shellfish Labeling.

A. Shellfish Labeling.

(1) The dealer shall maintain lot integrity when shucked shellfish are stored using in-plant reusable containers.

(2) If the shucker-packer uses returnable containers to transport shucked shellfish between dealers for the
purpose of further processing or packing, the returnable containers are exempt from the labeling
requirements in this section of the regulation. When returnable containers are used, the shipment shall be
accompanied by a transaction record containing:

(a) The original shucker-packer's name and certification number;
(b) The shucking date; and
(c) The quantity of shellfish per container and the total number of containers.

(3) If the dealer uses master shipping cartons, the master cartons are exempt from these labeling requirements
when the individual containers within the carton are properly labeled.

(4) Ataminimum the dealer shall label each individual package containing fresh or frozen shucked shellfish
meat in a legible and indelible form in accordance with CFR 21, Part 101; Part 161, Subpart B (161.30,
and 161.136) and the Federal Fair Packaging and Labeling Act.

(5) The dealer shall assure that:

(&) The shucker-packer's or repacker's certification number is on the label of each package of fresh or
frozen shellfish;
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(b) Packages containing less than 64 fluid ounces have:

(i) A"SELL BY DATE" which is a reasonable subsequent shelf-life or the words "BEST IF USED
BY" followed by a date when the product would be expected to reach the end of its shelf-life;

and
(ii) The date as a month and day of the month.

(c) Packages containing 64 fluid ounces or more have on the lid and sidewall or bottom the "DATE
SHUCKED" indicated as the number of the day of the year or the month and day of the month.

(6) The dealer shall label each individual package containing less than 64 fluid ounces of fresh or fresh frozen
shellfish with the following:

(a) The words "SELL BY" or "BEST IS USED BY" followed by a reasonable date when the product
would be expected to reach the end of its shelf life;

(b) The date shall consist of the abbreviation for the month and number of the day of the month; and
(c) For fresh frozen shellfish, the year shall be added to the date.

(7) The dealer shall label each individual package containing 64 fluid ounces or more of fresh or fresh frozen
shellfish with the following:

(a) The words "DATE SHUCKED" followed by the date shucked located on both the lid and sidewall or
bottom of the container;

(b) The date shall consist of either the abbreviation for the month and number of the day of the month or
in Julian format (YDDD), the last digit of the four digit year and the three digit number
corresponding the day of the year; and

(c) For fresh frozen shellfish, the year shall be added to the date (for non-Julian format).

(8) If the dealer thaws and repacks frozen shellfish, the dealer shall label the shellfish container as previously
frozen.

(9) If the dealer freezes fresh shucked shellfish, the dealer shall label all frozen shellfish as frozen in type of
equal prominence immediately adjacent to the type of the shellfish and the year shall be added to the date

(for non-Julian format).
(10) If the dealer uses lot codes to track shellfish containers, the lot codes shall be distinct and set apart from
any date listed on the container.

B. Shucked Shellfish. If the dealer elects to repack shellfish, the dealer shall pack and label all shellfish in
accordance with §.06 except that the original date of shucking shall be added to the new repacked container as
specified in 8A. (7) or the original date of shucking shall be used in establishing the SELL BY DATE as

specified in 8A.(6).

.07 Post Harvest Process Labeling

A. If a dealer elects to post harvest process shellfish and the final product form is live, the dealer shall label in

accordance with Chapter X. 05.
B. If a dealer elects to post harvest process shellfish and the final product form is not live, the dealer shall label in
accordance with Chapter X. 06. and include the following, or equivalent statement: These shellfish have been

post harvest processed.

NOTE: The Consumer Advisory shall be required for both A and B.
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.08 Shipping Documents and Records.
A. Shipping Documents.

(1) Each shellfish shipment shall be accompanied by a shipping document.
(2) The shipping document shall contain:

(a) The name, address, and certification number of the shipping dealer;
(b) The name and address of the major consignee; and
(c) The kind and quantity of the shellfish product.

(3) The receiving dealer shall:

(a) Maintain in his files a copy of the completed shipping document; and
(b) Make the shipping document available to the Authority upon request.

(4) If the shipment is subdivided to different dealers, each receiving dealer shall maintain records sufficient to
trace his portion back to the original shipment.

B. Transaction and Shipping Records.

(1) Each dealer shall have a business address at which transaction records are maintained.
(2) Each dealer shall maintain accurate and legible transaction records that are sufficient to:

(@) Document that the shellfish are from a source authorized under this Ordinance;

(b) Permit a container of shellfish to be traced back to the specific incoming lot of shucked shellfish from
which it was taken;

(c) Permit a lot (or commingled lots as per Chapter 1.@.01.F.) of shucked shellfish or a lot of shellstock to

be traced back to the growing area(s), date(s) of harvest, and if possible, the harvester or group of
harvesters.

(3) Purchase and sales shall be recorded:

(@) Ina permanently bound ledger book; or

(b) Using other recording methods acceptable to and authorized by the Authority. Entries of purchases or
sales of shellfish shall be made into a permanently bound ledger book, computer record, or other
method acceptable to and authorized by the authority within 72 hours of any purchase or sales.

(4) The transaction records shall be retained:
(@) In the case of fresh shellfish, for a minimum of one year; and

(b) In the case of frozen shellfish, for at least two years or the shelf life of the product, whichever is
longer.

(5) If computer records are maintained, the Authority shall approve the format and its use.

.09 Wet Storage in Artificial Bodies of Water.

A. General.
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(1) If the dealer chooses to practice wet storage in artificial bodies of water, the dealer shall meet the
requirements of Chapter VI1.01 and .02.

(2) For the purpose of permitting, each wet storage site or operation shall be evaluated annually. The
evaluation shall include the operation’s plan and operating procedures for an onshore activity as submitted
by the dealer.

(3) Prior to commencing construction, all plans for construction or remodeling of onshore wet storage facilities
or operations shall be reviewed and authorized by the Authority.

(4) The wet storage facility or operation evaluation shall include a review of:

(&) The purpose of the wet storage activity, such as holding, conditioning or increasing the salt content of
shellstock;

(b) Any species specific physiological factors that may affect design criteria; and

(c) The plan giving the design of the onshore storage facility, source and quantity of water to be used for
wet storage, and details of any water treatment system.

B. Operation Specifications.

(1) General. Each onshore wet storage operation shall meet the following design, construction, and operating
requirements.

(a) Effective barriers shall be provided to prevent entry of birds, animals, and vermin into the area.

(b) Storage tanks and related plumbing shall be fabricated of safe material and shall be easily cleanable.
This requirement shall include:

(i) Tanks constructed so as to be easily accessible for cleaning and inspection, self-draining and
fabricated from nontoxic, corrosion resistant materials; and

(ii) Plumbing designed and installed so that it can be cleaned and sanitized on a regular schedule, as
specified in the operating procedures.

(c) Storage tank design, dimensions, and construction are such that adequate clearance between shellstock
and the tank bottom shall be maintained.

(d) Shellstock containers, if used, shall be designed and constructed so that the containers allow the free
flow of water to all shellstock within a container.

(2) Buildings. When a building is used for the wet storage operation:

(&) Floors, walls, and ceilings shall be constructed in compliance with the applicable provisions of
Chapter XI; and

(b) Lighting, plumbing, water and sewage disposal systems shall be installed in compliance with
applicable provisions of Chapter XI.

(3) Outdoor Tank Operation. When the wet storage operation is outdoors or in a structure other than a building,
tank covers shall be used. Tank covers shall:

(a) Prevent entry of birds, animals or vermin; and

(b) Remain closed while the system is in operation except for periods of tank loading and unloading, or
cleaning.
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C. Water Supply.

Additional Guidance - NSSP Guide Section V.
Guidance Documents
Chapter 111.06 Protocol for Addressing Positive
Coliform Sample in an Artificial Wet Storage

Water Body

(1) General.

(a) Except for wells, the quality of the surface source water prior to treatment shall meet, at a minimum,
the bacteriological standards for the restricted classification.

(b) Any well used as source water for wet storage shall meet the requirements of Chapter X1.02.

(c) Except when the source of the water is a growing area in the approved classification, a water supply
sampling schedule shall be included in the dealer's operating procedures and water shall be tested
according to the schedule.

(d) Results of water samples and other tests to determine the suitability of the water supply shall be
maintained for at least 2 years.

(e) Disinfection or other water treatment such as the addition of salt cannot leave residues unless they are
Generally Recognized as Safe (GRAS) or unless they do not interfere with the shellstock's survival,
quality or activity during wet storage.

(f) Disinfected water entering the wet storage tanks shall have no detectable levels of the coliform group
as measured by a recognized multi-tube MPN test per 100 ml. for potable water and follow the
protocol of the Decision Tree (Guidance Documents Chapter 111.06).

(9) When the laboratory analysis of a single sample of disinfected water entering the wet storage tanks
shows any positive result for the coliform group, daily sampling shall be immediately instituted until
the problem is identified and eliminated.

(h) When the problem that is causing disinfected water to show positive result for the coliform group is
eliminated, the effectiveness of the correction shall be shown on the first operating day following
correction through the immediate collection, within a 24 hour period, of a set of three samples of
disinfected water and one sample of the source water prior to disinfection.

(i) For water that is disinfected by ultra-violet treatment, turbidity shall not exceed 20 nephelometric
turbidity units (NTUs) measured in accordance with Standard Methods for the Examination of Water
and Wastewater, APHA.

(1) The disinfection unit(s) for the water supply shall be cleaned and serviced as frequently as necessary
to assure effective water treatment.

(2) Continuous Flow-through System.
() If the system is of continuous flow-through design, water from a growing area classified as:

(i) Approved may be used, without disinfection, in wet storage tanks provided that the near shore
water source used for supplying the system meets the approved classification bacteriological
criteria at all times that shellstock are being held in wet storage; or

(ii) Other than approved may be used if the source water is continuously subjected to disinfection
and it is sampled daily following disinfection.

(b) When a source classified as other than approved is used, a study shall be required to demonstrate that
the disinfection system will consistently produce water that tests negative for the coliform group under
normal operating conditions. The study shall:

(i)  Include five sets of three samples from each disinfection unit collected for five consecutive days
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at the outlet from the disinfection unit or at the inlet to at least one of the wet storage tanks
served by the disinfection system;

(if) Include one sample daily for five consecutive days from the source water prior to disinfection;
(iii) Use NSSP recognized methods to analyze the samples to d determine coliform levels;
(iv) Require all samples of disinfected water to be negative for the coliform group; and

(v) Be repeated if any sample of disinfected water during the study is positive for the coliform
group.

(c) Once sanctioned for use, the water system shall be sampled daily to demonstrate that the disinfected
water is negative for the coliform group.

(3) Recirculating Water System.

(a) A study shall be required to demonstrate that the disinfection system for the recirculating system will
consistently produce water that tests negative for the coliform group under normal operating
conditions. The study shall meet the requirements in 8C.(2)(b) above.

(b) Once sanctioned for use, the recirculating water system shall be sampled weekly to demonstrate that
the disinfected water is negative for the coliform group.

(c) When make-up water of more than 10 percent of the water volume in the recirculating system is added
from a growing area source classified as other than approved, a set of three samples of disinfected
water and one sample of the source water prior to disinfection shall be collected within a 24 hour
period to reaffirm the ability of the system to produce water free from the coliform group.

(d) When multiple tube UV treatment with redundant capacity is used as a water disinfectant, each time a
bulb change is required either to replace a burned out bulb or for periodic servicing, new UV bulbs
shall be installed and old bulbs discarded. When a single tube UV treatment unit or a multi tube unit
without redundancy is utilized, each time a bulb change is required either to replace a burned out bulb
or for periodic servicing, new UV bulbs shall be installed and old bulbs discarded, a set of three
samples of disinfected water and one sample of the source water prior to disinfection shall be
collected within a 24 hour period to reaffirm the ability of the system to produce water free from the
coliform group. UV systems using either a single tube or multiple-tube unit with no redundancy as
their disinfection system may utilize an Authority approved UV wavelength intensity monitoring unit
to demonstrate bulb integrity. When a UV Authority approved UV wavelength intensity monitoring
unit is used to demonstrate bulb integrity, Laboratory verification for fecal coliform testing shall be
waived.

D. Shellstock Handling.

o))

O]

®)

Shellstock shall be thoroughly washed with water from a source authorized by the Authority and culled
prior to wet storage in tanks. Due to the adverse effects of culling on mussel physiology, culling of mussels
may be done after wet storage, subject to permission from the Authority.

Unless the dealer is in the Authority's commingling plan under Chapter 1@.01F., different lots of shellstock
shall not be commingled during wet storage in tanks. If more than one lot of shellstock is being held in wet
storage at the same time, the identity of each lot of shellstock shall be maintained.

Bivalve mollusks shall not be mixed with other species in the same tank. Where multiple tank systems use a
common water supply system for bivalve mollusks and other species, wet storage water shall be effectively
disinfected prior to entering tanks containing the bivalve mollusks.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
XI. Shucking and Packing

Requirements for the Authority.

[Note: The Authority must meet the requirements of this section even if the Authority does not formally adopt this section
in regulation.]

@.01 Heat Shock.

A. The Authority shall approve the scheduled process for heat shock. The schedule may be developed by the Authority
or qualified persons with adequate facilities for conducting the appropriate studies;

B. The Authority shall assure that the critical factors, which may affect the heat shock process, have been adequately
studied and provided for in establishing the process. The critical factors shall include:
(1) Type and size of shellfish;
(2) Time and temperature of exposure;
(3) Type of process;
(4) Size of tank, tunnel or retort;
(5) Water to shellfish ratios in tanks; and
(6) Temperature and pressure monitoring devices;

C. The Authority shall assure that heat shock process does not:
(1) Change the physical and organoleptic properties of the species;
(2) Kill the shellfish prior to shucking; and
(3) Increase microbial deterioration of the shucked shellfish.

D. The Authority shall retain records covering all aspects of the establishment of the heat shock process.

. f | Additional Guidance - 1V. Guidance Documents
Requirements for Dealers. Chapter 11.15 Decision Tree for Shellfish from
Non-MOU Countries

.01Critical Control Points.

A. Receiving Critical Control Point - Critical Limits. The dealer shall shuck and pack only shellstock which is:
(1) Obtained from a licensed harvester who has:
(a) Harvested the shellstock from an Approved or Conditionally Approved area in the open status as
indicated by the tag; and [C]
(b) Identified the shellstock with a tag on each container or transaction record on each bulk shipment; or
[C]
(2) Obtained from a dealer who has identified the shellstock with a tag on each container or transaction record
with each bulk shipment. [C]

B. Shellstock Storage Critical Control Point - Critical Limits. The dealer shall ensure that:
(2) If wet storage in artificial bodies of water is practiced, water quality meets the requirements outlined in
Chapter X.08; and [C]

(2) Once placed under temperature control and until sale to the processor or final consumer, shellstock shall be;
(@) Iced; or [C]
(b) Placed and stored in a storage area or conveyance maintained at 45° Fahrenheit (7.2° Centigrade) or

less; and [C]

(c) Not permitted to remain without ice, mechanical refrigeration or other approved methods of
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refrigeration, as required in §B (1) or 8B (2) for more than 2 hours at points of transfer such as
loading docks. [C]

C. Processing Critical Control Point - Critical Limits. The dealer shall ensure that:

(1) For shellstock which has not been refrigerated prior to shucking, shucked meats are chilled to an internal
temperature of 45° F (7.2° Centigrade) or less within three hours of shucking. [C]

(2) For shellstock refrigerated prior to shucking, shucked meats are chilled to an internal temperature of 45° F
(7.2° Centigrade) or less within four hours of removal from refrigeration. [C]

(3) If heat shock is used, once heat shocked shellstock is shucked, the shucked shellfish meats shall be cooled to
45° Fahrenheit (7.2° Centigrade) or less within two hours after the heat shock process. [C]

(4) When heat shock shellstock are cooled and held under refrigeration for later shucking, the heat shocked
shellstock shall be cooled to an internal temperature of 45° Fahrenheit (7.2° Centigrade) within two hours

from time of heat shock. [C]

D. Shucked Meat Storage Critical Control Point - Critical Limit. The dealer shall store shucked and packed shellfish in
covered containers at an ambient temperature of 45° Fahrenheit (7.2° Centigrade) or less or covered with ice. [C]

.02 Sanitation.

A. Safety of Water for Processing and Ice Production.
(1) Water Supply.
(a) The dealer shall provide a potable water supply in accordance with applicable federal, state and local
regulations. [C]
(b) If the water supply is from a private source, the dealer shall make arrangements to have the water
supply sampled by persons recognized by the Authority and tested at laboratories sanctioned or

certified by the Authority: [K]
(i) Prior to use of the water supply; [C]
(ii) Every six months while the water supply is in use; and [K]

(iii) After the water supply has been repaired and disinfected. [SC/ K]
(c) The dealer shall assure that any steam used in food processing or that comes in contact with food
contact surfaces is free from any additives, or deleterious substances consistent with federal and state
laws and regulations. [K]
(2) Ice Production. Any ice used in the processing, storage, or transport of shellstock or shucked shellfish shall:
(a) Be made on-site from potable water in a commercial ice machine; or [C]
(b) Come from a facility sanctioned by the Authority or the appropriate regulatory agency. [C]

(3) Shellstock Washing.
(a) Water from either a potable water supply or a growing area in the approved classification shall be

used to wash shellstock. [C]
(b) If the dealer uses any system to wash shellstock which recirculates water, the dealer shall:
(i) Obtain approval for the construction or remodeling of the system from the Authority. [K]
(ii) Provide a water treatment and disinfection system to treat an adequate quantity of water to a
quality acceptable for shellstock washing which, after disinfection, meets the coliform
standards for drinking water, and does not leave any unacceptable residues in the shellstock;

and [C]

(iii) Test bacteriological water quality daily; [SC/K]
(c) The dealer may use ultra-violet (UV) disinfection in the recirculating wash water system, provided
that the turbidity of the water to be disinfected shall not exceed 20 nephelometric turbidity units
(NTUs) measured using the method in the APHA Standard Methods for the Examination of Water

and Wastewater. [K]

(4) Plumbing and Related Facilities.
(a) The dealer shall design, install, modify, repair, and maintain all plumbing and plumbing fixtures to:

(i) Prevent contamination of water supplies; [C]
(ii) Prevent any cross-connection between the pressurized potable water supply and water from an

unacceptable source. [C]
The dealer shall install and maintain in good working order devices to protect against

backflow and back siphonage. [K]
(b) Shellstock washing storage tanks and related plumbing shall be fabricated from safe materials and

tank construction shall be such that it:
(i) Is easily accessible for cleaning and inspection; [K]
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(ii) Is self-draining; and [K]
(iii) Meets the requirements for food contact surfaces. [K]
B. Condition and Cleanliness of Food Contact Surfaces.
(1) Equipment and utensil construction for food contact surfaces.

(a) Except for equipment in continuous use and placed in service prior to January 1, 1989, the dealer shall
use only equipment that conforms to Shellfish Industry Equipment Construction Guides (August
1993), U.S. Department of Health and Human Services. [K]

(b) The dealer shall use only equipment and utensils, including approved plastic ware and finished
product containers, which are:

(i) Constructed in a manner and with materials that can be cleaned, sanitized, maintained or
replaced in a manner to prevent contamination of shellfish products; [K]
(if) Free from any exposed screws, bolts, or rivet heads on food contact surfaces; and [K]
(iii) Fabricated from food grade materials. [K]
(c) The dealer shall assure that all joints on food contact surfaces:
(i) Have smooth easily cleanable surfaces; and [K]
(ii) Are welded. [K]
(d) Shucking blocks shall be provided which are:
(i) Easily cleanable; [K]
(ii) Fabricated from safe material; [K]
(iii) Solid, one piece construction; and [K]
(iv) Easily removed from the shucking bench, unless the block is an integral part of the bench. [K]

(e) The dealer shall provide a temperature measuring device accurate to +/- 2° Fahrenheit for use in
monitoring product temperatures. [K]

() All equipment used in heat shock processing shall meet the requirements of Chapter X1.02.B.(1)(a),
(b), and (c). [K]

(9) All equipment used to handle ice shall be kept clean and stored in a sanitary manner, and shall meet
the construction requirements in Chapter X1.02.B.(1)(a),(b), and (c). [K]

(2) Cleaning and sanitizing of food contact surfaces.

(a) Food contact surfaces of equipment, utensils and containers shall be cleaned and sanitized to prevent
contamination of shellfish and other food contact surfaces. The dealer shall:

(i) Provide adequate cleaning supplies and equipment, including three compartment sinks,
brushes, detergents, and sanitizers, hot water and pressure hoses shall be available within the
plant; [K]

(ii) Sanitize equipment and utensils prior to the start-up of each day's activities and following any
interruption during which food contact surfaces may have been contaminated; [K]

(iii) Provide a test kit or other device that accurately measures the parts per million concentration
of the chemical sanitizing agent in use; [K] and

(iv) Wash and rinse equipment and utensils at the end of each day. [K]

(b) All conveyances and equipment which come into contact with stored shellstock shall be cleaned and
maintained in a manner and frequency as necessary to prevent shellstock contamination. [O]

(c) Shellfish shall be protected from contamination by washing and rinsing shucking containers and
sanitizing before each filling. [K]

(d) Containers which may have become contaminated during storage shall be washed, rinsed, and
sanitized prior to use or shall be discarded. [K]

(e) Shucked shellfish shall be packed in clean covered containers and stored in a manner which assures
their protection from contamination. [K]

(f) If used, the finger cots or gloves shall be:

(i) Made of impermeable materials except where the use of such material is inappropriate or
incompatible with the work being done; [O]

(ii) Sanitized at least twice daily; [K]

(iii) Cleaned more often, if necessary [K];

(iv) Properly stored until used; and [K]

(v) Maintained in a clean, intact, and sanitary condition. [K]

C. Prevention of Cross Contamination.
(1) Protection of shellfish.
(a) Shellstock shall be stored in a manner to protect shellstock from contamination in dry storage and at

points of transfer. [SC/ K]

(b) Shucked shellfish shall be protected from contamination. [SC/ K]
(c) Shellstock shall not be placed in containers with standing water for the purposes of washing
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shellstock or loosening sediment. [K]

(d) Equipment and utensils shall be stored in a manner to prevent splash, dust, and contamination. [SK/O]
(2) Employee practices.
(a) Where the same employee works in the shucking and packing activities, the employee shall wash his
hands thoroughly after entering. [K]
(b) The dealer shall require all employees to wash their hands thoroughly with soap and water and
sanitize their hands in an adequate hand washing facility:
(i) Before starting work; [K]
(ii) After each absence from the work station; [K]
(iii) After each work interruption; and [K]
(iv) Any time when their hands may have become soiled or contaminated. [K]
D. Maintenance of Hand Washing, Hand Sanitizing and Toilet Facilities.
(1) Hand washing facilities with warm water at a minimum temperature of 100° Fahrenheit (38° Centigrade),

dispensed from a hot and cold mixing or combination faucet, shall be provided. [SK/O]

(2) Sewage [C] and liquid disposable wastes [K] shall be properly removed from the facility.

(3) An adequate number of conveniently located, toilets shall be provided. [K]

(4) The dealer shall provide each toilet facility with an adequate supply of toilet paper [K] in a suitable holder

K/O
[
E. Protection from Adulterants.

(1) Shellfish shall be protected from contamination while being transferred from one point to another during
handling and processing. [K]

(2) Any lighting fixtures, light bulbs, skylights, or other glass suspended over food storage or processing
activities in areas where shellfish are exposed shall be of the safety type or protected to prevent food
contamination in case of breakage. [O]

(3) Food contact surfaces shall be protected from contamination by adulterants by using cleaning compounds
and sanitizing agents only in accordance with applicable federal and state laws and regulations. [K]

(4) Protection of ice used in shellfish processing.

(a) Any ice, which is not made on site in the shellfish processing facility, shall be inspected upon receipt

and rejected if the ice is not delivered in a way so as to be protected from contamination. [SC/ K]

(b) Ice shall be stored in a safe and sanitary manner to prevent contamination of the ice. [SC/ K]
(5) Adequate ventilation shall be provided to minimize condensation in areas where food is stored, processed or

packed. [SK/ C]
F. Proper Labeling, Storage and Use of Toxic Compounds.

(1) Storage of toxic compounds.

(a) The dealer shall assure that only toxic substances necessary for plant activities are present in the
facility. [K]
(b) Each of the following categories of toxic substances shall be stored separately:
(i) Insecticides and rodenticides; [K]
(ii) Detergents, sanitizers, and related cleaning agents; and [K]
(iii) Caustic acids, polishes, and other chemicals. [K]
(c) The dealer shall not store toxic substances above shellfish or food contact surfaces. [K]
(2) Use and labeling of toxic compounds.
(a) When pesticides are used, the dealer shall apply pesticides in accordance with applicable federal and
state regulations to control insects and rodents in such a manner to prevent the contamination of any
shellfish or packaging materials with residues. [K]
(b) Cleaning compounds and sanitizing agents shall be labeled and used only in accordance with
applicable federal and state laws and regulations. [K]
(c) Toxic substances shall be labeled and used in accordance with the manufacturer's label directions. [K]
G. Control of Employees with Adverse Health Conditions.

(1) The dealer shall take all reasonable precautions to assure that any employee with a disease in the
communicable stage which might be transmissible through food shall be excluded from working in any
capacity in which the employee may come in contact with the shellfish or with food contact surfaces. The
diseases which are transmissible from food workers through food are those determined by the US Centers for
Disease Control and Prevention, in compliance with the Americans with Disabilities Act, and published in
the Federal Register. [K]

(2) If an employee with an infected wound keeps it covered with a proper bandage, an impermeable barrier, and
a single-use glove for a hand lesion, the dealer may allow the employee to work in the shellfish processing
facility without additional restrictions. [K]
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H. Exclusion of Pests. The dealer shall operate his facility to assure that pests are excluded from the facility and
processing activities. [K]

.03 Other Model Ordinance Requirements.

A. Plants and Grounds.
(1) General.

(a) The physical facilities shall be maintained in good repair. [O]

(b) Animals or unauthorized persons shall not be allowed in those portions of the facilities where
shellfish are stored, handled, processed, or packaged or food handling equipment, utensils, and
packaging materials are cleaned or stored. [K]

(c) Air pump intakes shall be located in a protected place. Air filters shall be installed on all blower air
pump intakes. Oil bath type filters are not allowed. [O]

(2) Flooding:

(a) Facilities in which shellfish are stored, shucked, packed, repacked or reshipped shall be located so
that these facilities are not subject to flooding during ordinary high tides. [C]

(b) If facilities are flooded:

(i) Shellfish processing, shucking or repacking activities shall be discontinued until the flood
waters have receded from the building; and the building is cleaned and sanitized. [C]
(ii) Any shellfish coming in contact with the floodwaters while in storage shall be destroyed; or
discarded in non-food use. [C]
(3) The dealer shall operate his facility to provide adequate protection from contamination and adulteration by

assuring that dirt and other filth are excluded from his facility and activities. [SC/K]
(4) Separation of operations.
(a) Facilities for shucking and packing activities shall be separated by use of
(i) Separate rooms; [K]
(i) Partitions; or [K]
(iii) Sufficient spacing. [K]
(b) Manufacturing activities, which could result in the contamination of the shellfish, shall be separated
by adequate barriers. [K]
(5) The dealer shall provide toilet room doors which are tight fitting, self-closing, and do not open directly into a
processing area. [K]
(6) Plant Interior.
(a) Sanitary conditions shall be maintained throughout the facility. [O]
(b) All dry area floors shall be hard, smooth, easily cleanable; and [O]
(c) All wet area floors used in areas to store shellstock, process food, and clean equipment and utensils
shall be constructed of easily cleanable, impervious, and corrosion resistant materials which:
(i) Are graded to provide adequate drainage; [O]
(ii) Have even surfaces, and are free from cracks that creates sanitary problems and interferes with
drainage; [O]
(iii) Have sealed junctions between floors and walls to render them impervious to water; and [O]
(d) Walls and Ceilings. Interior surfaces of rooms where shellfish are stored, handled, processed, or
packaged shall be constructed of easily cleanable, corrosion resistant, impervious materials [O].
(7) Grounds. Grounds around the facility shall be maintained to be free from conditions which may result in
shellfish contamination. These conditions may include:
(a) Rodent attraction and harborage; and [O]
(b) Inadequate drainage. [O]

B. Plumbing and Related Facilities.
(1) Hand washing facilities shall be provided which are:
(a) Convenient to work areas; [O]
(b) Separate from the three compartment sinks used for cleaning equipment and utensils; and [K]

(c) Directly plumbed to an approved sewage disposal system. [SO/ K]
(2) The dealer shall provide at least one hand sink in the packing room. [O]
(3) The dealer shall provide at each hand washing facility:
(a) A supply of hand cleansing soap or detergent; [K]
(b) A conveniently located supply of single service towels in a suitable dispenser or a hand drying device
that provides heated air; [O]
(c) An easily cleanable waste receptacle; and [O]
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(d) Hand washing signs in a language understood by the employees; [O]
(4) All plumbing and plumbing fixtures shall be designed, installed, modified, repaired, and maintained to
provide a water system that is adequate in quantity and under pressure, and includes:
(a) Cold and warm water at all sinks; and [K]
(b) Hand washing facilities adequate in number and size for the number of employees and located where
supervisors can observe employee use; [K]
(5) Adequate floor drainage, including backflow preventers such as air gaps, shall be provided where floors are:
(a) Used in shellstock storage; [K]
(b) Used for food holding units [K] (e.g. refrigeration units);
(c) Cleaned by hosing, flooding, or similar methods [K]; and
(d) Subject to the discharge of water or other liquid waste including three compartment sinks on the floor
during normal activities. [K]
(6) A safe, effective means of sewage disposal for the facility shall be provided in accordance with applicable

federal and state laws and regulations; [SC/ K]
(7) Installation of drainage or waste pipes over food processing or food storage areas, or over areas in which
containers and utensils are washed or stored shall not be permitted. [K]

C. Utilities.
(1) The dealer shall ensure that ventilation, heating, or cooling systems do not create conditions that may cause

the shellfish products to become contaminated. [SC/ K]
(2) The dealer shall provide lighting throughout the facility that is sufficient to promote good manufacturing

practices. [SC/ K]

D. Insect and Vermin Control.
(1) The dealer shall employ necessary internal and external insect and vermin control measures to insure that
insects and vermin are not present in his facility including:
(a) Tight fitting, self-closing doors; [K]
(b) Screening of not less than 15 mesh per inch; [K] and
(c) Controlled air current. [K]

E. Disposal of Other Wastes.
(1) Disposal of waste materials shall be conducted in accordance with appropriate federal and state laws and
regulations. [O]
(2) Shell and other non-edible materials shall be promptly and effectively removed from the shucking bench or
table. [O]
(3) All areas and receptacles used for the storage or conveyance of waste shall be operated and maintained to
prevent attraction, harborage, or breeding places for insects and vermin. [O]

F. Equipment Construction for Non-food Contact Surfaces.
(1) The dealer shall use only equipment, including approved plastic ware, which is constructed in a manner and
with materials that can be cleaned, sanitized, maintained, or replaced. [O]
(2) The dealer shall use easily cleanable, corrosion-resistant, impervious materials, free from cracks to construct:
(a) Shucking benches and contiguous walls; and [O]
(b) Stands or stalls and stools for shucker. [O]
(c) Any non-food contact surfaces in shellfish storage or handling areas. [O]
(3) Shucking benches shall drain completely and rapidly, and shall drain away from any shellfish on the
benches. [O]

G. Cleaning Non-food Contact Surfaces.
(2) Cleaning activities for equipment shall be conducted in a manner and at a frequency appropriate to prevent
contamination of shellfish and food contact surfaces. [K]
(2) All conveyances and equipment, which come into contact with stored shellstock, shall be cleaned and
maintained in a manner and frequency as necessary to prevent shellstock contamination. [O]

H. Shellfish Storage and Handling. The dealer shall:
(1) Assure that shellstock is:
(a) Reasonably free of sediment [O]; and
(b) Culled; [K]
(2) Completely empty shucking buckets at the packing room so that no overage is returned to the shucker; [K]
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(3) Inspect incoming shipments and shall reject dead or inadequately protected shellstock; [K]

(4) Not allow the use of dip buckets for hand or knife rinsing; [K]

(5) Not have on the premises any usable containers or container covers bearing a certification number different
from the one issued for those premises unless documentation exists to verify the legitimate source of the
containers and the containers contain shellfish from that source; [K]

(6) Wash, blow, and rinse all shellfish meats in accordance with 21 CFR 1618130. [K]

(7) Thoroughly drain, clean as necessary, and pack shucked shellfish meats promptly after delivery to the
packing room; [K]

(8) Conduct packing activities so as to conform to applicable food additive regulations; [K]

(9) Store packaged shellfish, if they are to be frozen, at an ambient temperature of 0° Fahrenheit (-17.8°

Centigrade) or less; and frozen solid within twelve hours following the initiation of freezing. [SK/O]
(10) Not commingle shellstock during shucking unless the dealer is included in the Authority's commingling
plan. [K]

I. Heat Shock. A dealer may elect to use heat shock to prepare shellstock for shucking.
(1) The dealer shall:

(a) Post the schedule for the heat shock process in a conspicuous location; and [K]

(b) Make sure all responsible persons are familiar with the requirements. [K]

(c) Cool all hot dipped shellstock immediately after the heat shock process [K]. This cooling shall be

accomplished by:

(i) Dipping in a ice bath; or [K]
(i) Use of flowing potable water. [K]

(2) If a heat shock tank is used, and the water is maintained at or above 140 degrees the dealer shall completely
drain and flush the tank at the end of each day's operation so that all the mud and debris that have
accumulated in the dip tank are eliminated. If the temperatures are maintained below 140 degrees, the dealer
shall completely drain and flush the tank at three hour intervals. [K]

J. Personnel. Any employee handling shucked shellfish shall be required to:
(1) Wear effective hair restraints; [O]
(2) Remove any hand jewelry that cannot be sanitized or secured; [O]
(3) Wear finger cots or gloves if jewelry cannot be removed; [O]
(4) Wear clean outer garments, which are rinsed or changed as necessary to be kept clean. [O]
(5) In any area where shellfish are shucked or packed and in any area that is used for the cleaning or storage of
utensils, the dealer shall not allow employees to:
(a) Store clothing or other personal belongings; [O]
(b) Eat or drink; [K]
(c) Spit; and [K]
(d) Use tobacco in any form. [K]

K. Supervision.
(1) A reliable, competent individual shall be designated to supervise general plant management and activities;
[K]
(2) Cleaning procedures shall be developed and supervised to assure cleaning activities do not result in
contamination of shellfish or food contact surfaces. [K]
(3) All supervisors shall be:
(a) Trained in proper food handling techniques and food protection principles; and [K]
(b) Knowledgeable of personal hygiene and sanitary practices. [K]
(4) The dealer shall require:
(a) Supervisors to monitor employee hygiene practices, including hand washing, eating, and smoking at
work stations, and storing personal items or clothing. [K]
(b) Supervisors to assure that proper sanitary practices are implemented, including:
(i) Plant and equipment clean-up; [K]
(i) Rapid product handling; and [K]
(iii) Shellfish protection from contamination. [K]
(c) Employees
(i) To be trained in proper food handling and personal hygiene practices, and [K]
(ii) To report any symptoms of illness to their supervisor. [K]
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

Il. Model Ordinance
XI1. Repacking Of Shucked Shellfish

01 Critical Control Points. Additional Guidance - V. Guidance Documents

Chapter 11.15 Decision Tree for Shellfish from

A. Receiving Critical Control Point - Critical Limits. .
Non-MOU Countries

The dealer shall repack only shellfish which:

(1) Originated from a dealer; and [C]

(2) Are identified with a label as outlined in
Chapter X.06. [C]

B. Processing Critical Control Point - Critical Limits. The dealer shall ensure that repacked shucked shellfish do not
exceed an internal temperature of 45° Fahrenheit (7.2° Centigrade) for more than 2 hours. [C]

C. Shucked Meat Storage Critical Control Point - Critical Limit. The dealer shall store repacked shellfish in covered
containers at an ambient temperature of 45 ° Fahrenheit (7.2 ° Centigrade) or less or covered in ice. [C]

.02 Sanitation.

A. Safety of Water for Processing and Ice Production.
(1) Water Supply.
(&) The dealer shall provide a potable water supply in accordance with applicable federal, state and local
regulations. [C]

(b) If the water supply is from a private source, the dealer shall make arrangements to have the water supply
sampled by persons recognized by the Authority and tested at laboratories sanctioned or certified by the
Authority: [K]

(i) Prior to use of the water supply; [C]
(if) Every six months while the water supply is in use; and [K]

(i) After any water supply has been repaired and disinfected. [SC/ K]

(c) The dealer shall assure that any steam used in food processing or that comes in contact with food contact
surfaces if free from any additives or deleterious substances consistent with federal and state laws and
regulations. [K]

(2) Ice Production. Any ice used in the processing, storage, or transport of shellstock or shucked shellfish shall:

(a) Be made on-site from potable water in a commercial ice machine; or [C]

(b) Come from a facility sanctioned by the Authority or the appropriate regulatory agency.[C]

(3) Plumbing and Related Facilities.
(@) The dealer shall design, install, modify, repair, and maintain all plumbing and plumbing fixtures to:
(i) Prevent contamination of water supplies; [C]
(i) Prevent any cross-connection between the pressurized potable water supply and water from an

unacceptable source. [C] The dealer shall install and maintain in good working order devices to protect
against backflow and back siphonage. [K]

B. Condition and Cleanliness of Food Contact Surfaces.
(1) Equipment and utensil construction for food contact surfaces.

(@) Except for equipment in continuous use and placed in service prior to January 1, 1989, the dealer shall use
only equipment that conforms to Shellfish Industry Equipment Construction Guides (August 1993), U.S.
Department of Health and Human Services. [K]
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(b) The dealer shall use only equipment and utensils, including approved plastic ware which is:

(i) Constructed in a manner and with materials that can be cleaned, sanitized, maintained or replaced in a
manner to prevent contamination of shellfish products; and [K]

(if) Free from any exposed screws, bolts, or rivet heads on food contact surfaces; and [K]
(iii) Fabricated from food grade materials. [K]
(c) The dealer shall assure that all joints on food contact surfaces:
(i) Have smooth easily cleanable surfaces; and [K]
(i) Are welded. [K]
(d) All equipment used to handle ice shall be kept clean and stored in a sanitary manner, and shall meet the
construction requirements in Chapter X1.02.B.(1)(a), (b), and (c). [K]

(e) The dealer shall provide a temperature measuring device accurate to +/- 2° Fahrenheit for use in monitoring
product temperatures. [K]

(2) Cleaning and sanitizing of food contact surfaces.

(a) Food contact surfaces of equipment, utensils and containers shall be cleaned and sanitized to prevent
contamination of shellfish and other food contact surfaces. The dealer shall:

(i) Provide adequate cleaning supplies and equipment, including three compartment sinks, brushes,
detergents, and sanitizers, hot water and pressure hoses shall be available within the plant; [K]

(if) Sanitize equipment and utensils prior to the start-up of each day's activities and following any
interruption during which food contact surfaces may have been contaminated; [K]

(iii) Provide a test kit or other device that accurately measures the parts per million concentration of the
chemical sanitizing agent in use; and [K]

(iv) Wash and rinse equipment and utensils at the end of each day. [K]

(3) Containers which may have become contaminated during storage shall be washed, rinsed, and sanitized prior to
use or shall be discarded. [K]

(4) Shucked shellfish shall be repacked in clean containers:

(a) Fabricated from food grade materials; and [K]

(b) Stored in a manner which assures their protection from contamination. [K]
(5) If used, the finger cots or gloves shall be:

(a) Made of impermeable materials except where the use of such material is inappropriate or incompatible with
the work being done; [O]

(b) Sanitized at least twice daily; [K]

(c) Cleaned more often, if necessary; [K]

(d) Properly stored until used; [K] and

(e) Maintained in a clean, intact, and sanitary condition.[K]

C. Prevention of Cross Contamination.
(1) Protection of shellfish.

(@) Shucked shellfish shall be protected from contamination. [SC/ K]

(b) Equipment and utensils shall be stored in a manner to prevent splash, dust, and contamination. [SK/O]
(2) Employee practices.
(a) The dealer shall assure that all employees working in direct contact with shellfish processing activities or
food contact surfaces maintain a high level of personal hygiene and cleanliness. [K]

(b) The dealer shall require all employees to wash their hands thoroughly with soap and water and sanitize their
hands in an adequate hand washing facility:

(i) Before starting work; [K]

(if) After each absence from the work station; [K]

(iii) After each work interruption; and [K]

(iv) Any time when their hands may have become soiled or contaminated. [K]

D. Maintenance of Hand Washing, Hand Sanitizing and Toilet Facilities.
(1) Hand washing facilities with warm water at a minimum temperature of 100° Fahrenheit (38° Centigrade),
dispensed from a hot and cold mixing or combination faucet, shall be provided. [SK/O]
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(2) Sewage [C] and liquid disposable wastes [K] shall be properly removed from the facility.
(3) An adequate number of conveniently located, toilets shall be provided. [K]

(4) The dealer shall provide each toilet facility with an adequate supply of toilet paper[K] in a suitable holder. [SK/O]

E. Protection from Adulterants.
(1) Shellfish shall be protected from contamination while being transferred from one point to another during
handling and processing. [K]

(2) Any lighting fixtures, light bulbs, skylights, or other glass suspended over food storage or processing activities
in areas where shellfish are exposed shall be of the safety type or protected to prevent food contamination in
case of breakage. [O]

(3) Food contact surfaces shall be protected from contamination by adulterants by using cleaning compounds and
sanitizing agents only in accordance with applicable federal and state laws and regulations. [K]
(4) Protection of ice used in shellfish processing.
(a) Any ice, which is not made on site in the shellfish processing facility, shall be inspected upon receipt and
rejected if the ice is not delivered in a way so as to be protected from contamination. [SC/ K]

(b) 1ce shall be stored in a safe and sanitary manner to prevent contamination of the ice. [SC/ K]

(5) Adequate ventilation shall be provided to minimize condensation in areas where food is stored, processed or
packed. [SC/ K]

F. Proper Labeling, Storage and Use of Toxic Compounds.
(1) Storage of toxic compounds.

(a) The dealer shall assure that only toxic substances necessary for plant activities are present in the facility.
[K]

(b) Each of the following categories of toxic substances shall be stored separately:
(i) Insecticides and rodenticides; [K]
(ii) Detergents, sanitizers, and related cleaning agents; and [K]
(iii) Caustic acids, polishes, and other chemicals. [K]

(c) The dealer shall not store toxic substances above shellfish or food contact surfaces. [K]

(2) Use and labeling of toxic compounds.

(a) When pesticides are used, the dealer shall apply pesticides in accordance with applicable federal and state
regulations to control insects and rodents in such a manner to prevent the contamination of any shellfish or
repackaging materials with residues. [K]

(b) Cleaning compounds and sanitizing agents shall be labeled and used only in accordance with applicable
federal and state laws and regulations. [K]

(c) Toxic substances shall be labeled and used in accordance with the manufacturers label directions. [K]

G. Control of Employees with Adverse Health Conditions.

(1) The dealer shall take all reasonable precautions to assure that any employee with a disease in the communicable
stage which might be transmissible through food shall be excluded from working in any capacity in which the
employee may come in contact with the shellfish or with food contact surfaces. The diseases, which are
transmissible from food workers through food, are those determined by the US Centers for Disease Control and
Prevention, in compliance with the Americans with Disabilities Act, and published in the Federal Register. [K]

(2) If an employee with an infected wound keeps it covered with a proper bandage, an impermeable barrier, and a
single-use glove for a hand lesion, the dealer may allow the employee to work in the shellfish processing
facility without additional restrictions. [K]

H. Exclusion of Pests. The dealer shall operate his facility to assure that pests which may be a source of shellfish
contamination are excluded from his facility and his activities. [K]

.03 Other Model Ordinance Requirements.

A. Plants and Grounds.
(1) General.
(@) The physical facilities shall be maintained in good repair. [O]
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(b) Animals or unauthorized persons shall not be allowed in those portions of the facilities where shellfish are
stored, handled, processed, or packaged or food handling equipment, utensils, and packaging materials are
cleaned or stored. [K]

(c) Air pump intakes shall be located in a protected place. Air filters shall be installed on all blower air pump
intakes. Oil bath type filters are not allowed. [O]

(2) Flooding:

(a) Facilities in which shellfish are stored, shucked, packed, repacked or reshipped shall be located so that
these facilities are not subject to flooding during ordinary high tides. [C]
(b) If facilities are flooded:

(i) Shelifish processing, shucking or repacking activities shall be discontinued until the flood waters have
receded from the building; and the building is cleaned and sanitized. [C]

(ii) Any shellfish coming in contact with the floodwaters while in storage shall be destroyed; or discarded
in non-food use. [C]

(3) The dealer shall operate his facility to provide adequate protection from contamination and adulteration by

assuring that dirt and other filth are excluded from his facility and activities. [SC/K]
(4) The dealer shall provide toilet room doors which are tight fitting, self-closing, and do not open directly into a
processing area. [K]

(5) Plant Interior.

(@) Sanitary conditions shall be maintained throughout the facility. [O]
(b) All dry area floors shall be hard, smooth, easily cleanable; and [O]

(c) All wet area floors used in areas to process food and clean equipment and utensils shall be constructed of
easily cleanable, impervious, and corrosion resistant materials which:

(i) Are graded to provide adequate drainage; [O]

(if) Have even surfaces, and are free from cracks that create sanitary problems and interfere with
drainage; [O]

(iii) Have sealed junctions between floors and walls to render them impervious to water; and [O]

(d) Walls and Ceilings. Interior surfaces of rooms where shellfish are stored, handled, processed, or shall be
constructed of easily cleanable, corrosion resistant, impervious and packaged materials. [O]

(6) Grounds. Grounds around the facility shall be maintained to be free from conditions which may result in
shellfish contamination. These conditions may include:

(@) Rodent attraction and harborage; and [O]
(b) Inadequate drainage. [O]

B. Plumbing and Related Facilities.
(1) Hand washing facilities shall be provided which are:
(@) Convenient to work areas; [O]
(b) Separate from the three compartment sinks used for cleaning equipment and utensils; and [K]
© Directly plumbed to an approved sewage disposal system. [SO/ K]

(2) The dealer shall provide at least one hand sink in the packing room. [O]
(3) The dealer shall provide at each hand washing facility:
(@) A supply of hand cleansing soap or detergent; [K]

(b) A conveniently located supply of single service towels in a suitable dispenser or a hand drying device that
provides heated air; [O]

(c) An easily cleanable waste receptacle; and [O]
(d) Hand washing signs in a language understood by the employees. [O]
(4) All plumbing and plumbing fixtures shall be designed, installed, modified, repaired, and maintained to provide

a water system that is adequate in quantity and under pressure, and includes:
(@) Cold and warm water at all sinks; and [K]

(b) Hand washing facilities adequate in number and size for the number of employees, and located where
supervisors can observe employee use; [K]
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(5) Adequate floor drainage, including backflow preventers such as air gaps, shall be provided where floors are:
(@) Used for food holding units (e.g. refrigeration units); [K]
(b) Cleaned by hosing, flooding, or similar methods; and [K]
(c) Subject to the discharge of water or other liquid waste including three compartment sinks on the floor
during normal activities. [K]

(6) A safe, effective means of sewage disposal for the facility shall be provided in accordance with applicable
federal and state laws and regulations; [SC/ K]

(7) Installation of drainage or waste pipes over food processing or food storage areas, or over areas in which
containers and utensils are washed or stored shall not be permitted. [K]

C. Utilities.
(1) The dealer shall ensure that ventilation, heating, or cooling systems do not create conditions that may cause the
shellfish products to become contaminated. [SC/ K]

(2) The dealer shall provide lighting throughout the facility that is sufficient to promote good manufacturing
practices. [SC/ K]

D. Insect and Vermin Control.
(1) The dealer shall employ necessary internal and external insect and vermin control measures to insure that
insects and vermin are not present in his facility including:

(a) Tight fitting, self-closing doors; [K]
(b) Screening of not less than 15 mesh per inch; and [K]
(c) Controlled air currents. [K]

E. Disposal of Other Wastes.
(1) Disposal of waste materials shall be conducted in accordance with appropriate federal and state laws and
regulations. [O]
(2) All areas and receptacles used for the storage or conveyance of waste shall be operated and maintained to
prevent attraction, harborage, or breeding places for insects and vermin. [O]

F. Equipment Construction for Non-food Contact Surfaces.
(1) The dealer shall use only equipment, including approved plastic ware, which is constructed in a manner and
with materials that can be cleaned, sanitized, maintained, or replaced; and [O]
(2) The dealer shall use easily cleanable, corrosion-resistant, impervious materials, free from cracks to construct
any non-food contact surfaces in shellfish storage or handling areas. [O]

G. Cleaning Non-food Contact Surfaces.
(1) Cleaning activities for equipment and utensils shall be conducted in a manner and at a frequency appropriate to
prevent contamination of shellfish and food contact surfaces. [K]

(2) All conveyances and equipment which come into contact with stored shellstock shall be cleaned and maintained
in a manner and frequency as necessary to prevent shellstock contamination. [O]

H. Shellfish Storage and Handling.
(1) The dealer shall:
(@) Not commingle shellfish from different lots; [K]
(b) Repack shucked shellfish meats only into containers labeled with the authorized certification number; [K]

(c) Not have on the premises any usable containers or container covers bearing a certification number different
from the one issued for those premises unless documentation exists to verify the legitimate source of the
containers and the containers contain shellfish from that source. [K]

(d) Wash, blow, and rinse all shellfish meats in accordance with 21 CFR 1618§130. [K]

(e) Thoroughly drain, clean as necessary, and repack [K] shucked shellfish meats promptly;

(f) Conduct repacking activities so as to conform to applicable food additive regulations; [K]

(9) Store packaged shellfish, if they are to be frozen, at an ambient temperature of 0° Fahrenheit (-17.8°
Centigrade) or less and frozen solid within twelve hours following the initiation of freezing. [SK/O]
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I. Heat Shock. N/A.

J. Personnel. Any employee handling shucked shellfish shall be required to:
(1) Wear effective hair restraints; [O]
(2) Remove any hand jewelry that cannot be sanitized or secured; [O]
(3) Wear finger cots or gloves if jewelry cannot be removed. [O]
(4) Wear clean outer garments, which are rinsed or changed as necessary to be kept clean. [O]

(5) In any area where shellfish are shucked or packed and in any area that is used for the cleaning or storage of
utensils, the dealer shall not allow employees to:

(a) Store clothing or other personal belongings; [K]
(b) Eat or drink; [K]

(c) Spit; and [K]

(d) Use tobacco in any form. [K]

K. Supervision.

(1) A reliable, competent individual shall be designated to supervise general plant management and activities; [K]

(2) Cleaning procedures shall be developed and supervised to assure cleaning activities do not result in
contamination of shellfish or food contact surfaces. [K]

(3) All supervisors shall be:
(a) Trained in proper food handling techniques and food protection principles; and [K]
(b) Knowledgeable of personal hygiene and sanitary practices. [K]

(4) The dealer shall require:

(a) Supervisors to monitor employee hygiene practices, including hand washing, eating, and smoking at work
stations, and storing personal items or clothing. [K]

(b) Supervisors to assure that proper sanitary practices are implemented, including:
(i) Plant and equipment clean-up; [K]

(if) Rapid product handling; and [K]
(iii) Shellfish protection from contamination. [K]
(c) Employees
(i) to be trained in proper food handling and personal hygiene practices, and [K]
(i) to report any symptoms of illness to their supervisor. [K]
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

1. Model Ordinance
XI11. Shellstock Shipping

Exceptions. Shellstock Shippers are not required to pack shellstock in a building that complies with Sections .02
and .03 of this chapter when the Authority has determined that a shellstock shipper’s practices and conditions do

not warrant requiring shellstock to be packed in a building.

.01 Critical Control Points.
A. Receiving Critical Control Point - Critical Limits. The dealer shall ship or repack only shellstock that is:

(1) Obtained from a licensed harvester who has:
(a) Harvested the shellstock from an Approved or Conditionally Approved area in the open status as

identified by the tag; and [C]
(b) Identified the shellstock with a tag on each container or transaction re cord on each bulk shipment; or

[C]
(2) Obtained from a dealer who has identified the shellstock with a tag on each container. [C]

B. Shellstock Storage Critical Control Point - Critical Limits. The dealer shall ensure that:

(1) If wet storage in artificial bodies of water is practiced, water quality meets the requirements outlined in

Chapter X.08; and [C]
(2) Once placed under temperature control and until sale to the processor or final consumer, shellstock shall be:

(@) Iced; or [C]
(b) Placed in a storage area or conveyance maintained at 45° Fahrenheit (7.2° Centigrade) or less; and [C]

(c) Not permitted to remain without ice, mechanical refrigeration or other approved methods of
refrigeration, as required in 8B(1) or 8B (2) for more than 2 hours at points of transfer such as loading

docks. [C]

.02 Other Model Ordinance Requirements.

A. Safety of Water for Processing and Ice Production.
(1) Water Supply.
(a) The dealer shall provide a potable water supply in accordance with appli cable federal, state and local

regulations. [C]
(b) If the water supply is from a private source, the dealer shall make arrangements to have the water

supply sampled by persons recognized by the Authority and tested at laboratories sanctioned or

certified by the Authority: [K]
(i) Prior to use of the water supply; [C]
(ii) Every six months while the water supply is in use; and [K]

(iii) After any water supply has been repaired and disinfected. [SC/ K]
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(c) The dealer shall assure that any steam used in food processing or that comes in contact with food
contact surfaces if free from any additives or deleterious substances consistent with federal and state
laws and regulations. [K]
(2) Ice Production. Any ice used in the processing, storage, or transport of shellstock shall:
(a) Be made on-site from potable water in a commercial ice machine; or [C]

(b) Come from a facility sanctioned by the Authority or the appropriate regulatory agency. [C]

(3) Shellstock Washing.
(a) Water from either a potable water supply or a growing area in the approved classification shall be used
to wash shellstock. [C]
(b) If the dealer uses any system to wash shellstock which recirculates water, the dealer shall:
(i) Obtain approval for the construction or remodeling of the system from the Authority. [K]
(ii) Provide a water treatment and disinfection system to treat an adequate quantity of water to a

quality acceptable for shellstock washing which, after disinfection, meets the coliform standards
for drinking water, and does not leave any unacceptable residues in the shellstock; and [C]

(i) Test bacteriological water quality daily [SC/ K]

(c) The dealer may use ultra-violet (UV) disinfection in the recirculating wash water system, provided that
the turbidity of the water to be disinfected shall not exceed 20 nephelo metric turbidity units (NTUS)
measured using the method in the APHA Standard Methods for the Examination of Water and
Wastewater. [K]

(4) Plumbing and Related Facilities.

(a) The dealer shall design, install, modify, repair, and maintain all plumbing and plumbing fixtures to:
(i) Prevent contamination of water supplies; [C]

(ii) Prevent any cross-connection between the pressurized potable water supply and water from an

unacceptable source. [C] The dealer shall install and maintain in good working order devices to
protect against backflow and back siphonage. [K]

(b) Shellstock washing storage tanks and related plumbing shall be fabricate d from safe materials and tank
construction shall be such that it is easily accessible for cleaning and inspection; [K]
(i) Is self-draining; and [K]
(ii) Meets the requirements for food contact surfaces. [K]

B. Condition and Cleanliness of Food Contact Surfaces.

(1) Equipment and utensil construction for food contact surfaces.

(a) Except for equipment in continuous use and placed in service prior to January 1, 1989, the dealer shall
use only equipment that conforms to Shellfish Industry Equipment Construction Guides (August 1993),
U.S. Department of Health and Human Services. [K]

(b) The dealer shall use only equipment and utensils, including approved plastic ware, which is:

(i) Constructed in a manner and with materials that can be cleaned, sanitized, maintained or replaced
in a manner to prevent contamination of shellstock; and [K]

(ii) Free from exposed screws, bolts or rivet heads on food contact surfaces and [K]
(iii) Fabricated from food grade materials. [K]
(c) The dealer shall assure that all joints on food contact surfaces:
(i) Have smooth easily cleanable surfaces; and [K]
(i) Are welded. [K]
(d) All equipment used to handle ice shall be kept clean and stored in a sanitary manner, and shall meet the
construction requirements in Chapter X1.02B.(1) (a), (b), and (c). [K]

(2) Cleaning and Sanitizing of Food Contact Surfaces.

(a) Food contact surfaces of equipment, utensils and containers shall be cleaned and sanitized to prevent
contamination of shellstock and other food contact surfaces. The dealer shall:

(i) Provide adequate cleaning supplies and equipment, including three compartment sinks, brushes,
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detergents, and sanitizers, hot water and pressure hoses shall be available within the plant; [K]

(ii) Sanitize equipment and utensils prior to the start-up of each day's activities and following any
interruption during which food contact surfaces may have been contaminated; [K]

(iii) Provide a test kit or other device that accurately measures the parts per million concentration of
the chemical sanitizing agent in use; and [K]

(iv) Wash and rinse equipment and utensils at the end of each day. [K]

(b) Containers which may have become contaminated during storage shall be washed, rinsed and sanitized
prior to use or shall be discarded. [K]

(3) If used, the finger cots or gloves shall be:

(a) Made of impermeable materials except where the use of such material is inappropriate or incompatible
with the work being done; [O]. Sanitized at least twice daily;

(b) Cleaned more often, if necessary; [K]
(c) Properly stored until used; and [K]
(d) Maintained in a clean, intact, and sanitary conditions. [K]

C. Prevention of Cross Contamination.

(1) Protection of Shellfish.
(a) Shellstock shall be stored in a manner to protect shellstock from contamination in dry storage and at
points of transfer. [SC/ K]

(b) Shucked shellfish shall be protected from contamination. [SC/ K]
(c) Shellstock shall not be placed in containers with standing water for the purposes of washing shellstock
or loosening sediment. [K]

(d) Equipment and utensils shall be stored in a manner to prevent splash, dust, and contamination. [SC/K]

(2) Employee practices.

(a) The dealer shall require all employees to wash their hands thoroughly with soap and water and sanitize
their hands in an adequate handwashing facility:

(i) Before starting work; [K]

(if) After each absence from the work station; [K]

(iii) After each work interruption; and [K]

(iv) Any time when their hands may have become soiled or contaminated. [K]

D. Maintenance of Hand Washing, Hand Sanitizing and Toilet Facilities.

(1) Hand washing facilities with warm water at a minimum temperature of 100° Fahrenheit (38° Centigrade),
dispensed from a hot and cold mixing or combination faucet, shall be provided. [SK/O]

(2) Sewage [K] and liquid disposable wastes [K] shall be properly removed from the facility.

(3) An adequate number of conveniently located, toilets shall be provided. [K]

(4) The dealer shall provide each toilet facility with an adequate supply of toilet paper [K] in a suitable holder.
/0
[s"/]

E. Protection from Adulterants.

(2) Shellstock shall be protected from contamination while being transferred from one point to another during
handling and processing; [K]

(2) Any lighting fixtures, light bulbs, skylights, or other glass suspended over food storage or processing
activities in areas where shellstock are exposed shall be of the safety type or protected to prevent food
contamination in case of breakage. [O]
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(3) Food contact surfaces shall be protected from contamination by adulterants by using cleaning compounds
and sanitizing agents only in accordance with applicable federal and state laws and regulations. [K]

(4) Shellstock shall be packed in clean containers. [K]
(5) Protection of ice used in shellstock processing.
(&) Any ice, which is not made on site in the shellstock processing facility, shall be inspected upon receipt
and rejected if the ice is not delivered in a way so as to be protected from contamination. [SC/ K]

(0) Ice shall be stored in a safe and sanitary manner to prevent contamination of the ice. [SC/ K]

(6) Adequate ventilation shall be provided to minimize condensation in areas where food is stored, processed or
packed. [SC/ K]

F. Proper Labeling, Storage and Use of Toxic Compounds.

(1) Storage of toxic compounds.
(a) The dealer shall assure that only toxic substances necessary for plant activities are present in the
facility. [K]
(b) Each of the following categories of toxic substances shall be stored separately:
(i) Insecticides and rodenticides; [K]
(if) Detergents, sanitizers, and related cleaning agents; and [K]
(iii) Caustic acids, polishes, and other chemicals. [K]

(c) The dealer shall not store toxic substances above shellfish or food contact surfaces. [K]

(2) Use and labeling of toxic compounds.
(a) When pesticides are used, the dealer shall apply pesticides in accordance with applicable federal and
state regulations to control insects and rodents in such a manner to prevent the contamination of any
shellstock or packaging materials with residues. [K]

(b) Cleaning compounds and sanitizing agents shall be labeled and used only in accordance with
applicable federal and state laws and regulations. [K]

(c) Toxic substances shall be labeled and used in accordance with the manufacturer's label directions. [K]

G. Control of Employees with Adverse Health Conditions.

(1) The dealer shall take all reasonable precautions to assure that any employee with a disease in the
communicable stage which might be transmissible through food shall be excluded from working in any
capacity in which the employee may come in contact with the shellstock or with food contact surfaces. The
diseases which are transmissible from food workers through food are those determined by the US Centers
for Disease Control and Prevention, in compliance with the Americans with Disabilities Act, and published
in the Federal Register. [K]

(2) If an employee with an infected wound keeps it covered with a proper bandage, an impermeable barrier, and
a single-use glove for a hand lesion, the dealer may allow the employee to work in the shellfish processing
facility without additional restrictions. [K]

H. Exclusion of Pests. The dealer shall operate his facility to assure that pests, which may be a source of shellstock
contamination, are excluded from his facility and his activities. [K]

.03 Other Model Ordinance Requirements.

A. Plants and Grounds.

(1) General.
(@) The physical facilities shall be maintained in good repair. [O]
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(b) Animals or unauthorized persons shall not be allowed in those portions of the facilities where

shellstock are stored, handled, processed, or packaged or food handling equipment, utensils, and
packaging materials are cleaned or stored. [K]

(2) Flooding:

(a) Facilities in which shellstock are stored, packed, repacked or reshipped shall be located so that these
facilities are not subject to flooding during ordinary high tides. [C]
(b) If facilities are flooded:

(i) Shellstock processing, repacking or shipping activities shall be discontinued until the floodwaters
have receded from the building; and the building is cleaned and sanitized. [C]

(if) Any shellstock coming in contact with the floodwaters while in storage shall be destroyed; or
discarded in non-food use. [C]

(3) The dealer shall operate his facility to provide adequate protection from contamination and adulteration by

assuring that dirt and other filth are excluded from his facility and activities. [SC/K]

(4) The dealer shall provide toilet room doors which are tight fitting, self-closing, and do not open directly into
a processing area. [K]
(5) Plant Interior.

(a) Sanitary conditions shall be maintained throughout the facility. [O]

(b) All dry area floors shall be hard, smooth, easily cleanable and in good repair; and [O]

(c) All wet area floors used in areas to store shellstock, process food, and clean equipment and utensils

shall be constructed of easily cleanable, impervious, and corrosion resistant materials which:
(i) Are graded to provide adequate drainage; [O]

(if) Have even surfaces, and are free from cracks that create sanitary problems and interfere with
drainage; [O]

(iii) Have sealed junctions between floors and walls to render them impervious to water; and [O]

(d) Walls and Ceilings. Interior surfaces of rooms where shellstock are stored, handled, processed, or shall
be constructed of easily cleanable, corrosion resistant, impervious packaged materials. [O]

(6) Grounds. Grounds around the facility shall be maintained to be free from conditions which may result in
shellstock contamination. These conditions may include:

(a) Rodent attraction and harborage; and [O]
(b) Inadequate drainage. [O]

B. Plumbing and Related Facilities.

(1) Hand washing facilities shall be provided which are:
(a) Convenient to work areas; [O]

(b) Separate from the three compartment sinks used for cleaning equipment and utensils; and [K]
(c) Directly plumbed to an approved sewage disposal system. [SO/ K]
(2) All plumbing and plumbing fixtures shall be designed, installed, modified, repaired, and maintained to

provide a water system that is adequate in quantity and under pressure, and includes:
(@) Cold and warm water at all sinks; and [K]

(b) Hand washing facilities adequate in number and size for the number of employees, and located where
supervisors can observe employee use; [K]

(3) Hand washing facilities: The dealer shall provide at each hand washing facility:
(@) A supply of hand cleansing soap or detergent; [K]

(b) A conveniently located supply of single service towels in a suitable dispenser or a hand drying device
that provides heated air; [O]

(c) An easily cleanable waste receptacle; and [O]

(d) Hand washing signs in a language understood by the employees; [O]
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(4) Adequate floor drainage, including backflow preventers such as air gaps, shall be provided where floors are:
(@) Used in shellstock storage; [K]
(b) Used for food holding units [K] (e.g. refrigeration units);
(c) Cleaned by hosing, flooding, or similar methods; and [K]
(d) Subject to the discharge of water or other liquid waste including three compartment sinks on the floor

during normal activities; [K]

(5) A safe, effective means of sewage disposal for the facility shall be provided in accordance with applicable

federal and state laws and regulations; [K]

(6) Installation of drainage or waste pipes over food processing or food storage areas, or over areas in which
containers and utensils are washed or stored shall not be permitted. [K]

C. Utilities.

(1) The dealer shall ensure that ventilation, heating, or cooling systems do not create conditions that may cause
the shellfish products to become contaminated. [SC/ K]

(2) The dealer shall provide lighting throughout the facility that is sufficient to promote good manufacturing
practices. [SC/ K]

D. Insect and Vermin Control.

(1) The dealer shall employ necessary internal and external insect and vermin control measures to insure that
insects and vermin are not present in his facility including:

(a) Tight fitting, self-closing doors; [K]
(b) Screening of not less than 15 mesh per inch; and [K]
(c) Controlled air currents. [K]

E. Disposal of Other Waste

(1) Disposal of waste materials shall be conducted in accordance with appropriate federal and state laws and
regulations. [O]

(2) All areas and receptacles used for the storage or conveyance of waste shall be operated and maintained to
prevent attraction, harborage, or breeding places for insects and vermin. [O]

F. Equipment Construction for Non-food Contact Surfaces.

(1) The dealer shall use only equipment, including approved plastic ware, which is constructed in a manner and
with materials that can be cleaned, sanitized, maintained, or replaced; and [O]

(2) The dealer shall use easily cleanable, corrosion-resistant, impervious materials, free from cracks to
construct any non-food contact surfaces in shellstock storage or handling areas. [O]

G. Cleaning of Non-food Contact Surfaces.

(1) Cleaning and sanitizing activities for equipment and utensils shall be conducted in a manner and at a
frequency appropriate to prevent contamination of shellstock and food contact surfaces. [K]

(2) All conveyances and equipment, which come into contact with stored shellstock, shall be cleaned and
maintained in a manner and frequency as necessary to prevent shellstock contamination. [O]

H. Shellistock Storage and Handling.

(1) The dealer shall:
(a) Assure that shellstock is:
(i) Alive; [K]

99
60f7



FDA/CFSAN & ISSC - Model Ordinance XIllII. Shellstock Shipping; National Shellfish Sanitation Program Guide for Control of Molluscan Shellfish

(if) Reasonably free of sediment; and [O]
(iii) Culled. [K]

(b) Not commingle shellstock during repacking unless the dealer is included in the Authority's
commingling plan. [K]

(2) The dealer shall inspect incoming shipments and shall reject dead or inadequately protected shellstock. [K]
(3) A dealer whose activity consists of trucks or docking facilities only shall:

(a) Have a permanent business address at which records are maintained and inspections can be performed;
and [K]

(b) Not repack shellstock. [K]
(4) A dealer who stores or repacks shellstock shall have:
(@) His own facility for proper storage or repacking of shellstock; or [K]
(b) Arrangements with a facility approved by the Authority for the storage or repacking of shellstock. [K]

I. Heat Shock - N/A

J. Personnel. In any area where shellstock are stored and in any area which is used for the cleaning or storage of
utensils, the dealer shall not allow employees to:

(1) Store clothing or other personal belongings; [O]
(2) Eat or drink; [K]

(3) Spit; and [K]

(4) Use tobacco in any form. [K]

K. Supervision.

(1) A reliable, competent individual shall be designated to supervise general plant management and activities;

[K]

(2) Cleaning procedures shall be developed and supervised to assure cleaning activities do not result in
contamination of shellstock or food contact surfaces. [K]

(3) All supervisors shall be:
(a) Trained in proper food handling techniques and food protection principles; and [K]
(b) Knowledgeable of personal hygiene and sanitary practices. [K]

(4) The dealer shall require:

(a) Supervisors to monitor employee hygiene practices, including hand washing, eating, and smoking at
workstations, and storing personal items or clothing. [K]

(b) Supervisors to assure that proper sanitary practices are implemented, including:
(i) Plant and equipment clean-up; [K]

(if) Rapid product handling; and [K]
(iii) Shellfish protection from contamination. [K]
(c) Employees:
(i) to be trained in proper food handling and personal hygiene practices, and [K]
(i) to report any symptoms of illness to their supervisor. [K]
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
XIV. Reshipping

Exceptions. Reshippers are not required to comply with the building requirements in Sections .02 and .03 of this chapter
when the Authority has determined that a reshipper's practices and conditions do not warrant requiring a building.

.01 Critical Control Points.
A. Receiving Critical Control Point - Critical Limits. The dealer shall reship only shellfish which:
(1) Originated from a dealer; [C]
(2) Are identified with a tag as outlined in Chapter X.05 or a label as outlined in Chapter X.06. [C]

B. Shellstock Storage Critical Control Point - Critical Limits. The dealer shall ensure that once placed under
temperature control and until sale to the processor or final consumer, shellstock shall be:

(1) Iced; or [C]
(2) Placed in a storage area or conveyance maintained at 45 °Fahrenheit (7.2 ° Centigrade) or less; and [C]

(3) Not permitted to remain without ice, mechanical refrigeration, or other approved means of refrigeration for
more than 2 hours at points of transfer such as loading docks. [C]

C. Shucked Meat Storage Critical Control Point - Critical Limit. The dealer shall store shucked shellfish at an ambient
temperature of 45 ° Fahrenheit (7.2 ° Centigrade) or less. [C]

.02 Sanitation.
A. Safety of Water for Processing and Ice Production.
(1) Water Supply.

(a) The dealer shall provide a potable water supply in accordance with applicable federal, state and local
regulations. [C]

(b) If the water supply is from a private source, the dealer shall make arrangements to have the water
supply sampled by persons recognized by the Authority and tested at laboratories sanctioned or
certified by the Authority: [K]

(i) Prior to use of the water supply; [C]
(ii) Every six months while the water supply is in use; and [K]
(iii) After any water supply has been repaired and disinfected. [SC/K]
(2) Ice Production. Any ice used in the storage or transport of shellstock or shucked shellfish shall:
(a) Be made on-site from potable water in a commercial ice machine; or [C]
(b) Come from a facility sanctioned by the Authority or the appropriate regulatory agency. [C]
(3) Plumbing and Related Facilities.

(a) The dealer shall design, install, modify, repair, and maintain all plumbing and plumbing fixtures to:
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(i) Prevent contamination of water supplies. [C]

(ii) Prevent any cross-connection between the pressurized potable water supply and water from an
unacceptable source [C]. The dealer shall install and maintain in good working order devices
to protect against backflow and back siphonage. [K]

B. Condition and Cleanliness of Food Contact Surfaces. Equipment and utensil construction for food contact surfaces.
All equipment used to handle ice shall be kept clean and stored in a sanitary manner, and shall meet the
construction requirements in Chapter X1.02B.(1) (a), (b), and (c). [K]

C. Prevention of Cross Contamination.
(1) Protection of shellfish.

(a) Shellstock shall be stored in a manner to protect shellstock from contamination in dry storage and at
points of transfer. [SC/ K]

(b) Shucked shellfish shall be protected from contamination. [SC/ K]

(c) Equipment shall be stored in a manner to prevent splash, dust, and contamination. [SK/O]

(2) Employee practices. The dealer shall require all employees to wash their hands thoroughly with soap and
water and sanitize their hands in an adequate hand washing facility:

(a) Before starting work; [K]

(b) After each absence from the work station; [K]

(c) After each work interruption; and [K]

(d) Any time when their hands may have become soiled or contaminated. [K]
D. Maintenance of Hand Washing, Hand Sanitizing and Toilet Facilities.

(1) Hand washing facilities with warm water at a minimum temperature of 100° Fahrenheit (38 ° Centigrade),

dispensed from a hot and cold mixing or combination faucet, shall be provided. [SK/O]

(2) Sewage [C] and liquid disposable wastes [K] shall be properly removed from the facility.
(3) An adequate number of conveniently located, toilets shall be provided. [K]

(4) The dealer shall provide each toilet facility with an adequate supply of toilet paper [K] in a suitable holder.
K/O
[S™]

E. Protection from Adulterants.

(1) Shellfish shall be protected from contamination while being transferred from one point to another during
handling and processing. [K]

(2) Any lighting fixtures, light bulbs, skylights, or other glass suspended over food storage or processing
activities in areas where shellfish are exposed shall be of the safety type or protected to prevent food
contamination in case of breakage. [O]

(3) Food contact surfaces shall be protected from contamination by adulterants by using cleaning compounds
and sanitizing agents only in accordance with applicable federal and state laws and regulations. [K]

(4) Protection of ice used in shellfish reshipping.

(a) Any ice, which is not made on site in the shellfish processing facility, shall be inspected upon receipt
and rejected if the ice is not delivered in a way so as to be protected from contamination. [SC/ K]
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(b) Ice shall be stored in a safe and sanitary manner to prevent contamination of the ice. [SK/ C]

(5) Adequate ventilation shall be provided to minimize condensation in areas where food is stored, processed or
packed. [SC/ K]

F. Proper Labeling, Storage and Use of Toxic Compounds.
(1) Storage of toxic compounds.

(a) The dealer shall assure that only toxic substances necessary for plant activities are present in the
facility. [K]

(b) Each of the following categories of toxic substances shall be stored separately:
(i) Insecticides and rodenticides; [K]
(ii) Detergents, sanitizers, and related cleaning agents; and [K]
(iii) Caustic acids, polishes, and other chemicals. [K]
(c) The dealer shall not store toxic substances above shellfish. [K]
(2) Use and labeling of toxic compounds.

(a) When pesticides are used, the dealer shall apply pesticides in accordance with applicable federal and
state regulations to control insects and rodents in such a manner to prevent the contamination of any
shellfish or packaging materials with residues. [K]

(b) Cleaning compounds and sanitizing agents shall be labeled and used only in accordance with
applicable federal and state laws and regulations. [K]

(c) Toxic substances shall be labeled and used in accordance with the manufacturer's label directions. [K]
G. Control of Employees with Adverse Health Conditions.

(1) The dealer shall take all reasonable precautions to assure that any employee with a disease in the
communicable stage which might be transmissible through food shall be excluded from working in any
capacity in which the employee may come in contact with the shellfish or with food contact surfaces. The
diseases which are transmissible from food workers through food are those determined by the US Centers for
Disease Control and Prevention, in compliance with the Americans with Disabilities Act, and published in
the Federal Register. [K]

(2) If an employee with an infected wound keeps it covered with a proper bandage, an impermeable barrier, and
a single-use glove for a hand lesion, the dealer may allow the employee to work in the shellfish processing
facility without additional restrictions. [K]

H. Exclusion of Pests. The dealer shall operate his facility to assure that pests which may be a source of shellfish
contamination are excluded from his facility and his activities. [K]

.03 Other Model Ordinance Requirements.
A. Plants and Grounds.
(1) General.
(a) The physical facilities shall be maintained in good repair. [O]

(b) Animals or unauthorized persons shall not be allowed in those portions of the facilities where
shellfish are stored, handled, processed, or packaged or food handling equipment, utensils, and
packaging materials are cleaned or stored. [K]

(2) Flooding:
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(a) Facilities in which shellfish are stored, shucked, packed, repacked or reshipped shall be located so
that these facilities are not subject to flooding during ordinary high tides. [C]

(b) If facilities are flooded:

(i) Shellfish processing, shucking, repacking, or reshipping activities shall be discontinued until
the flood waters have receded from the building; and the building is cleaned and sanitized [C]

(ii) Any shellfish coming in contact with the floodwaters while in storage shall be destroyed; or
discarded in non-food use. [C]

(3) The dealer shall operate his facility to provide adequate protection from contamination and adulteration by
assuring that dirt and other filth are excluded from his facility and activities. [C/K]

(4) The dealer shall provide toilet room doors which are tight fitting, self-closing, and do not open directly into a
processing area. [K]

(5) Plant Interior.
(a) Sanitary conditions shall be maintained throughout the facility. [O]
(b) All dry area floors shall be hard, smooth, easily cleanable; and [O]

(c) All wet area floors used in areas to store shellstock, process food, and clean equipment and utensils
shall be constructed of easily cleanable, impervious, and corrosion resistant materials which:

(i) Are graded to provide adequate drainage; [O]

(i) Have even surfaces, and are free from cracks that create sanitary problems and interfere with
drainage; [O]

(iii) Have sealed junctions between floors and walls to render them impervious to water; and [O]

(d) Walls and Ceilings. Interior surfaces of rooms where shellfish are stored, handled, processed, or
packaged shall be constructed of easily cleanable, corrosion resistant, impervious materials. [O]

(6) Grounds. Grounds around the facility shall be maintained to be free from conditions which may result in
shellfish contamination. These conditions may include:

(a) Rodent attraction and harborage; and [O]
(b) Inadequate drainage. [O]
B. Plumbing and Related Facilities.
(1) Hand washing facilities shall be provided which are:
(a) Convenient to work areas; [O]
(b) Separate from the three compartment sinks used for cleaning equipment and utensils; and [K]
(c) Directly plumbed to an approved sewage disposal system. [SO/ K]

(2) All plumbing and plumbing fixtures shall be designed, installed, modified, repaired, and maintained to
provide a water system that is adequate in quantity and under pressure, and includes:

(a) Cold and warm water at all sinks; and [K]

(b) Hand washing facilities adequate in number and size for the number of employees, and located where
supervisors can observe employee use; [K]

(3) The dealer shall provide at each hand washing facility:
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(a) A supply of hand cleansing soap or detergent; [K]

(b) A conveniently located supply of single service towels in a suitable dispenser or a hand drying device
that provides heated air; [O]

(c) An easily cleanable waste receptacle; and [O]
(d) Hand washing signs in a language understood by the employees; [O]
(4) Adequate floor drainage, including backflow preventers such as air gaps, shall be provided where floors are:
(a) Used in shellstock storage; [K]
(b) Used for food holding units (e.g. refrigeration units); [K]
(c) Cleaned by hosing, flooding, or similar methods; and [K]

(d) Subject to the discharge of water or other liquid waste including three compartment sinks on the floor
during normal activities. [K]

(5) A safe, effective means of sewage disposal for the facility shall be provided in accordance with applicable
federal and state laws and regulations; [SC/ K]

(6) Installation of drainage or waste pipes over food processing or food storage areas, or over areas in which
containers and utensils are washed or stored shall not be permitted. [K]

C. Utilities.

(1) The dealer shall ensure that ventilation, heating, or cooling systems do not create conditions that may cause
the shellfish products to become contaminated. [SC/ K]

(2) The dealer shall provide lighting throughout the facility that is sufficient to promote good manufacturing
practices. [SC/ K]

D. Insect and Vermin Control.

(1) The dealer shall employ necessary internal and external insect and vermin control measures to insure that
insects and vermin are not present in his facility including:

(a) Tight fitting, self-closing doors; [K]
(b) Screening of not less than 15 mesh per inch; and [K]
(c) Controlled air currents; [K]

E. Disposal of Other Wastes.

(1) Disposal of waste materials shall be conducted in accordance with appropriate federal and state laws and
regulations. [O]

(2) All areas and receptacles used for the storage or conveyance of waste shall be operated and maintained to
prevent attraction, harborage, or breeding places for insects and vermin; and [O]

F. Equipment Construction for Non-food Contact Surfaces.

(1) The dealer shall use only equipment, including approved plastic ware, which is constructed in a manner and
with materials that can be cleaned, sanitized, maintained, or replaced. [O]

(2) The dealer shall use easily cleanable, corrosion-resistant, impervious materials, free from cracks to construct
any non-food contact surfaces in shellfish storage or handling areas. [O]

G. Cleaning Non-food Contact Surfaces.
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(2) Cleaning activities for equipment shall be conducted in a manner and at a frequency appropriate to prevent
contamination of shellfish and food contact surfaces. [K]

(2) All conveyances and equipment that come into contact with stored shellstock shall be cleaned and
maintained in a manner and frequency as necessary to prevent shellstock contamination. [O]

H. Shellfish Storage and Handling

(1) The dealer shall:
(a) Buy shellfish only from sources certified by the Authority or listed in the ICSSL; and [K]
(b) Add his name and certification number to the package. [K]

(2) The dealer shall not:
(a) Comingle, sort, or repack shellstock or shucked shellfish; or [K]
(b) Remove or alter any existing tag or label. [K]

(3) A dealer whose activity consists of trucks only shall:
(a) Have his own facility for the storage of shellfish; or [K]
(b) Have arrangements with a facility approved by the Authority for the storage of shellfish; and [K]

(c) Have a permanent business address at which records are maintained and inspections can be
performed. [K]

I. Heat Shock - N/A

J. Personnel. In any area where shellfish are stored and in any area which is used for the cleaning or storage of utensils,
the dealer shall not allow employees to:

(1) Store clothing or other personal belongs; [O]
(2) Eat or drink; [K]
(3) Spit; and [K]
(4) Use tobacco in any form. [K]
K. Supervision.

(1) A reliable, competent individual shall be designated to supervise general plant management and activities;
[K]

(2) Cleaning procedures shall be developed and supervised to assure cleaning activities do not result in
contamination of shellfish or food contact surfaces. [K]

(3) All supervisors shall be:
(a) Trained in proper food handling techniques and food protection principles; and [K]
(b) Knowledgeable of personal hygiene and sanitary practices. [K]

(4) The dealer shall require:

(a) Supervisors to monitor employee hygiene practices, including hand washing, eating, and smoking at
work stations, and storing personal items or clothing. [K]

(b) Supervisors to assure that proper sanitary practices are implemented, including:

(i) Plant and equipment clean-up; [K]
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(i) Rapid product handling; and [K]
(iii) Shellfish protection from contamination. [K]
(c) Employees
(i) to be trained in proper food handling and personal hygiene practices [K]

(ii) to report any symptoms of illness to their supervisor. [K]
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
XV. Depuration

Note: In those States where depuration is not practiced, this Chapter may be deleted from the Ordinance, as well as
references to depuration throughout the Ordinance.

Requirements for the Authority

[Note: The Authority must meet the requirements of this section even if the Authority does not formally adopt this
Chapter in regulation.]

A. Prior to authorizing depuration, the Authority shall develop and maintain an effective program to:
(1) Control shellstock harvesting by special license in accordance with Chapter VIII. @.01 C.;
(2) Control shellstock transportation between the harvest area and the depuration facility to prevent shellstock
from being illegally diverted to direct marketing;
(3) Approve the design and construction of the depuration facility or activity including subsequent changes;
B. If shellstock is transported interstate to be depurated, the Authorities in both States shall execute a memorandum of
agreement to provide adequate control measures to prevent diversion prior to depuration.
C. The Authority shall review and approve the Depuration Plant Operating Manual prior to granting depuration
certification.
D. The Authority shall review the depuration plant performance index and other records as part of the monthly
inspections to verify that the process and CCP are effective and the process verification analysis is being performed
roperly.
E. ghepAu)t/hority shall maintain adequate records for each depuration facility. The following records for each facility
shall be kept for the period of five years:
(1) Inspection reports and reviews of the plant performance in accordance to 8D. (above) ;
(2) Current Depuration Plant Operation Manuals for each dealer (§.02).
F. The Authority shall assure that each dealer has procedures to assure that no shellstock which has not been depurated
is removed from the depuration facility without the direct supervision of the Authority.

Requirements for the Dealer

.01 Critical Control Points.

A. Receiving Critical Control Point - Critical Limits. The dealer shall receive and depurate only shellstock which is:|
(1) Obtained from a licensed harvester who has:
(a) Harvested the shellstock from an Approved or Conditionally Approved area in the open status as
indicated by the tag; [C] and
(b) Identified the shellstock with a tag on each container or transaction record on each bulk shipment; [C]
and
(2) Originates from a dealer who has identified the shellstock with a tag on each container or transaction record
with each bulk shipment; [C] and
(3) Obtained from a special licensed harvester who has:

(a) Harvested or supervised the harvest of shellstock from a Restricted or Conditionally Restricted area in
the open status; [C] and

(b) Identified the shellstock by transaction records which include the harvest area, the special-licensed
harvester's name, harvester license number(s), the harvest date, and the amount of shellstock shipped in
each lot. [C]
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B. Processing Critical Control Points - Critical Limits. The dealer shall assure that:

(1) All depuration lots are treated for a minimum of 44 hours; [C] and

(2) The water treatment system is operating to design specifications; [C] and

(3) All critical limits established during verification of the specific depuration process are being met. [C]
C. Finished Shellstock Storage Critical Control Point - Critical Limits. The dealer shall assure that:

(2) If wet storage in artificial bodies of water is practiced, water quality meets the requirements outlined in
Chapter X.08; [C] and

(2) Once placed under temperature control while in the possession of the dealer, shellstock shall be:
(@) Iced; [C]or
(b) Placed in a storage area or conveyance maintained at 45° Fahrenheit (7.2° Centigrade) or less; [Cland

(c) Not permitted to remain outside temperature control for more than 2 hours at points of transfer such as
loading docks.[C]

.02 Sanitation

A. Safety of Water for Processing and Ice Production
(1) Water Supply.

(a) Dealers shall provide a potable water supply in accordance with applicable federal, state and local
regulations. [C]

(b) If the water supply is from a private source, the dealer shall make arrangements to have the water supply

sampled by persons recognized by the Authority and tested at laboratories sanctioned or certified by the
Authority: [K]

(i) Prior to use of the water supply; [C]
(if) Every six months while the water supply is in use; [K] and

(iil) After any water supply has been repaired and disinfected. [S¢/K]

(2) Ice production. Any ice used in the processing or storage of shucked shellfish shall:

(a) Be made on-site from potable water in a commercial ice machine; [C] or

(b) Come from a facility approved by the Authority or the appropriate regulatory agency. [C]
(3) Shellstock washing

(a) Water from either a potable water supply, a growing area in the approved classification, a saltwater well

approved by the authority, or the restricted area at the time and place of harvest, shall be used to wash
shellstock. [C]

(b) If the dealer uses any system to wash shellstock which recirculates water, the dealer shall:
(i) Obtain approval for the construction or remodeling of the system from the Authority; [K]

(if) Provide a water treatment and disinfection system to treat an adequate quantity of water to a quality
acceptable for shellstock washing, which, after disinfection, meets the coliform standards for
drinking water; and does not leave any unacceptable residues in the shellstock; [C]

(ii1) Test wash water daily for bacteriological water quality; [SC/K]
(iv) Clean, service, and test disinfection units at the frequency necessary to ensure effective disinfection.
[K]
(c) The dealer may use ultra-violet (UV) disinfection in his recirculating wash water system, provided that
the turbidity of the water to be disinfected:
(i) shall not exceed 20 nephelometric turbidity units (NTUs); [K] and

(ii) Is measured using the method in the APHA Standard Methods for the Examination of Water and
Wastewater. [K]

(d) Food contact plumbing which is designed and installed to permit effective cleaning and sanitization shall
be used. [C]

(4) Depuration Process Water. The dealer shall:

(a) Continuously treat process water with a disinfection system approved by the Authority that does not
leave any unacceptable residue in the shellstock; [C] and

(b) Verify that the disinfection system produces process seawater with no detectable coliform organisms as

measured using an NSSP approved method in the tank influent according to the following sampling
protocols.
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(i) If the source water is an approved growing area, approved well, or other approved source, then the
tank influent produced by each disinfection unit is evaluated once per process batch; [C]
(ii) If the source water is a restricted growing area, then:
a. A study meeting the requirements of Chapter X. 08 C.(2 )(b) is required; [C]
b. The tank influent produced by each disinfection unit is evaluated daily; [C] and

c. Source water prior to final disinfection must meet the water quality criteria for restricted for
depuration in accordance with Chapter 1V.02. G-H. [C]

(iii) If the source water is a recirculating water system, then:

a. A study meeting the requirements of Chapter X. 08. C.(2) (b) [C] is required; and
b. The tank influent produced by each disinfection unit is verified daily. [C]
c. A prohibited growing area may not be used for source water. [C]

(5) Plumbing and Related Facilities.
(@) The dealer shall design, install, modify, repair, and maintain all plumbing and plumbing fixtures to:
(i) Prevent contamination of water supplies; [C] and

(ii) Prevent any cross-connection between the pressurized potable water supply and water from an

unacceptable source. [C] The dealer shall install and maintain in good working order devices to
protect against backflow and back siphonage. [K]

(b) Shellstock storage tanks and related plumbing shall be fabricated from safe materials, and tank
construction shall be such that it :

(i) is easily accessible for cleaning and inspection; [K]
(ii) is self-draining; [K] and
(iii) meets the requirements for food contact surfaces; [K] and
(c) Depuration Plant Design and Construction. The dealer shall ensure that:

(i) Depuration tanks, processing containers, and piping are fabricated from non-toxic
corrosion-resistant materials and are easily cleanable; [K]

(ii) Depuration tank design, hydraulics, and typical container configuration are such that process water
is evenly circulated throughout all the shellfish containers within a given tank; [K]

(iii) Shellfish containers allow process water to flow freely and uniformity to all shellfish within each
container. [K]

(6) Depuration unit
(a) Depuration unit including depuration tanks, all reservoir tanks, and related piping shall be fabricated
from safe materials, and depuration unit construction is such that it:
(i) Is easily accessible for cleaning and inspection; [K]
(ii) Is self-draining; [K] and
(iii) Meets the requirements for food contact surfaces. [K]

B. Condition and Cleanliness of Food Contact Surfaces.
(1) Equipment and utensil construction for food contact surfaces.

(a) Except for equipment in continuous use and placed in service prior to January 1, 1989, the dealer shall
use only equipment which conforms to Shellfish Industry Equipment Construction Guides (August
1993), U.S. Department of Health and Human Services. [K]

(b) The dealer shall use only equipment and utensils, including approved plastic ware which is:
(i) Constructed in a manner and with materials that can be cleaned, sanitized, maintained or replaced in

a manner to prevent contamination of shellfish products; [K]

(i) Free from any exposed screws, bolts, or rivet heads on food contact surfaces [K] and
(iii) Fabricated from food grade materials.[K]

(c) The dealer shall assure that all joints on food contact surfaces:
(i) have smooth easily cleanable surfaces; [K] and
(ii) are welded. [K]

(d) All equipment used to handle ice shall be kept clean and stored in a sanitary manner, and shall meet the
construction requirements in §.02 B (1) (a), (b), and (c). [K]
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(2) Cleaning and sanitizing of food contact surfaces.
(a) Food contact surfaces of the depuration units, equipment and containers shall be cleaned and sanitized to
prevent contamination of shellstock and food contact surfaces. The dealer shall:
(i) Provide applicable adequate cleaning supplies and equipment, brushes, detergents, and sanitizers,
hot water and pressure hoses. [K]
(if) Wash, rinse and sanitize equipment prior to the start-up of each day's activities and following any
interruption during which food contact surfaces may have been contaminated; [K]
(b) All conveyances and equipment which come into contact with stored shellstock shall be cleaned and
maintained in a manner and a frequency as necessary to prevent shellstock contamination. [O]

(c) Containers which may have become contaminated during storage shall be properly washed, rinsed and
sanitized prior to use or are discarded. [K]

(d) Shellstock depuration tanks shall be cleaned and sanitized on a regular schedule as part of a plant
sanitation standard operating procedure. [K]

C. Prevention of Cross Contamination.

(1) Protection of shellfish.
() Shellstock shall be stored in a manner to protect shellstock from contamination in dry storage and at
points of transfer. [SC/ K]
(b) Shellstock shall not be placed in containers with standing water for the purposes of washing shellstock or
loosening sediment; [K]
(2) Employee practices.
(a) The dealer shall require all employees to wash their hands thoroughly with soap and water and sanitize
their hands in an adequate hand washing facility:

(i) Before starting work; [K]

(if) After each absence from the work station; [K]

(iii) After each work interruption; [K] and

(iv) Any time when their hands may have become soiled or contaminated. [K]

D. Maintenance of Hand Washing, Hand Sanitizing and Toilet Facilities

(1) Hand washing facilities with warm water at a minimum temperature of 100° Fahrenheit (38° Centigrade)
,dispensed from a hot and cold mixing or combination faucet, shall be provided; [SK/O]

(2) Sewage [C] and liquid disposable wastes [K] shall be properly removed from the facility.

(3) An adequate number of conveniently located toilets shall be provided.[K]

(4) The dealer shall provide each toilet facility with an adequate supply of toilet paper [K] in a suitable holder.
K/O
[$™]

E. Protection from Adulterants.

(1) Shelistock shall be protected from contamination while being transferred from one point to another during
handling and processing; [K]

(2) Any lighting fixtures, light bulbs, skylights, or other glass suspended over food storage or processing
activities in areas where shellstock are exposed shall be of the safety type or protected to prevent food
contamination in case of breakage. [O]

(3) Conveyances or devices used to transport shellstock shall be constructed, maintained and operated to prevent
contamination of the shellstock. If overhead monorails or conveyors are used, the dealer shall take
precautions to assure that hydraulic fluids or lubricants do not leak or drip onto the shellstock or conveyance
surfaces. [K]

(4) Adequate ventilation shall be provided to minimize condensation in areas where shellfish are stored,

processed or packed. [SK/ C]

(5) Shelistock packing activities shall be conducted to provide adequate protection from contamination and
adulteration. [K]
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(6) Protection of ice used in shellstock shipping.
(a) Any ice which is not made on-site in the depuration facility shall be inspected upon receipt and rejected

if the ice is not delivered in a way so as to be protected from contamination. [SC/ K]
(b) 1ce shall be stored in a safe and sanitary manner to prevent contamination of the ice. [SC/ K]

F. Proper Labeling, Storage and Use of Toxic Compounds.

(1) Storage of toxic compounds.

(a) The dealer shall assure that only toxic substances necessary for plant activities are present in the facility.
[K]

(b) Each of the following categories of toxic substances shall be stored separately:
(i) Insecticides and rodenticides; [K]
(if) Detergents, sanitizers, and related cleaning agents; [K] and
(iii) Caustic acids, polishes, and other chemicals. [K]

(c) The dealer shall not store toxic substances above shellfish or food contact surfaces. [K]

(2) Use and labeling of toxic compounds.

(a) When pesticides are used, the dealer shall apply pesticides in accordance with applicable federal and
state regulations to control insects and rodents in such a manner to prevent the contamination of any
shellfish or packaging materials with residues. [K]

(b) Cleaning compounds and sanitizing agents shall be used only in accordance with applicable federal and
state laws and regulations. [K]

(c) Detergents, sanitizers, and other cleaning supplies shall be used only in strict accordance with the
manufacturer's label instructions. [K]

(d) Toxic substances shall be used only in strict accordance with the manufacturer's label instructions. [K]

G. Control of Employees with Adverse Health Conditions.

(1) The dealer shall take all reasonable precautions to assure that any employee with a disease in the
communicable stage which might be transmissible through food shall be excluded from working in any
capacity in which the employee may come in contact with the shellfish or with food contact surfaces. The
diseases which are transmissible from food workers through food are those determined by the US Centers for
Disease Control and Prevention, in compliance with the Americans with Disabilities Act, and published in the
Federal Register. [K]

(2) If an employee with an infected wound keeps it covered with a proper bandage, an impermeable barrier, and
a single-use glove for a hand lesion, the dealer may allow the employee to work in the shellfish processing
facility without additional restrictions. [K]

H. Exclusion of Pests. The dealer shall operate his facility to assure that pests are excluded from his facility and his
activities. [K]

.03 Other Model Ordinance Requirements

A. Plants and Grounds.
(1) General
(@) The physical facilities shall be maintained in good repair. [O]
(b) Animals or unauthorized persons shall not be allowed in those portions of the facilities where shellstock
are stored, handled, processed, or packaged and food handling equipment and packaging materials are
cleaned or stored. [K]
(2) Flooding. Facilities in which shellstock are stored, packed, or repacked shall be located so that these facilities
are not subject to flooding during ordinary high tides. If facilities are flooded: [C]
(a) Shellstock processing or repacking activities shall be discontinued until the floodwaters have receded
from the building; and the building is cleaned and sanitized. [C]
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(b) Any shellstock coming in contact with the floodwaters while in storage shall be destroyed; or discarded
in non-food use. [C]
(3) The dealer shall operate his facility to provide adequate protection from contamination and adulteration by
assuring that dirt and other filth are excluded from his facility and activities. [SC/K]

(4) Separation of operations. Manufacturing activities which could result in the contamination of the shellstock
shall be separated by adequate barriers. [K]

(5) Plant Interior.
(a) Sanitary conditions shall be maintained throughout the facility. [O]
(b) Interior surfaces are kept in good repair. [O]
(c) All dry area floors are hard, smooth, easily cleanable and in good repair; [O] and

(d) All wet area floors used in areas to store shellstock, food processing, and cleaning equipment are
constructed of easily cleanable, impervious, and corrosion resistant materials which:

(i) Are graded to provide adequate drainage; [O]
(ii) Have even surfaces, and are free from cracks that create sanitary problems and interfere with
drainage; [O] and
(iii) Have sealed junctions between floors and walls to render them impervious to water. [O]
(6) Walls and Ceilings. Interior surfaces of rooms where shellstock are stored, handled, processed, or packaged

and food handling equipment and packaging materials shall be constructed of easily cleanable, corrosion
resistant, impervious and light colored materials. [O]

(7) Grounds. Grounds around the facility shall be maintained to be free from conditions which may result in
shellfish contamination. These conditions may include:

(a) Rodent attraction and harborage; [O]
(b) Inadequate drainage. [O]

B. Plumbing and Related Facilities.

(1) Hand washing facilities shall be provided which are:
() Convenient to work areas; [O]
(b) Separate from the three compartment sinks used for cleaning equipment and utensils[K]; and
() Directly plumbed to an approved sewage disposal system. [SO/ K]
(2) The dealer shall provide at each hand washing facility:
(@) A supply of hand cleansing soap or detergent; [K]

(b) A conveniently located supply of single service towels in a suitable dispenser or a hand drying device
that provides heated air; [O]

(c) An easily cleanable waste receptacle; [O] and
(d) Hand washing signs in a language understood by the employees; [O]
(3) All plumbing and plumbing fixtures shall be designed, installed, modified, repaired, and maintained to
provide a water system that is adequate in quantity and under pressure, and includes:
() Cold and warm water at all sinks; [K] and
(b) Hand washing facilities adequate in number and size for the number of employees, and are located where
supervisors can observe employee use. [K]
(4) Adequate floor drainage, including backflow preventers such as air gaps, shall be provided where floors are:
(a) Used in shellstock storage; [K]
(b) Used for food holding units (e.g. refrigeration units); [K]
(c) Cleaned by hosing, flooding, or similar methods; [K] and
(d) Subject to the discharge of water or other liquid waste, including, if applicable, three compartment sinks,
on the floor during normal activities; [K]
(5) A safe, effective means of sewage disposal for the facility shall be provided in accordance with applicable
federal and state laws and regulations; [SC/ K]

(6) Installation of drainage or waste pipes over processing or storage areas, or over areas in which containers and
utensils are washed or stored shall not be permitted. [K]
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C. Utilities.
Ventilation, heating, or cooling systems shall not create conditions that may cause the shellstock to become

contaminated. [SC/ K]

D. Insect and Vermin Control.
The dealer shall employ necessary internal and external insect and vermin control measures to assure that insects and
vermin are not present in the facility, including:

(1) Tight fitting, self-closing doors; [K]
(2) Screening of not less that 15 mesh per inch; [K] or
(3) Controlled air currents. [K]

E. Disposal of Wastes.

(1) Disposal of waste materials shall be conducted in accordance with appropriate federal and state laws and
regulations. [O]

(2) All areas and receptacles used for the storage or conveyance of waste shall be operated and maintained to
prevent attraction, harborage, or breeding places for insects and vermin. [O]

F. Equipment Construction for Non-food Contact Surfaces.

(1) The dealer shall use only equipment which is constructed in a manner and with materials that can be cleaned,
sanitized, maintained or replaced in a manner to prevent contamination of shellstock. [O]

(2) The dealer shall use easily cleanable, corrosion resistant, impervious materials, free from cracks, to construct
any non-food contact surfaces in shellfish storage or handling areas. [O]

G. Cleaning and Sanitizing of Non-food Contact Surfaces.

(1) Cleaning activities for the depuration unit and equipment shall be conducted in a manner and at a frequency
appropriate to prevent contamination of shellstock and food contact surfaces. [K]

(2) All conveyances and equipment which come into contact with stored shellstock shall be cleaned and
maintained in a manner and frequency as necessary to prevent shellstock contamination. [O]

H. Shellstock Storage and Handling.

(1) The dealer shall assure that shellstock is:
() Reasonably free of sediment; [O] and
(b) Culled. [K]
(2) Shellstock shall be stored in a protected location which assures complete and rapid drainage of water away
from the shellstock by:
(a) Placing shellstock at an adequate height off the floor; [K]or
(b) Grading the floor. [O]
(3) Any mechanical refrigeration equipment used for shellstock storage shall be adequate in size and are
equipped with:
(8 An automatic temperature regulating control; [K] and
(b) Installed thermometers to accurately measure temperature within the storage compartments. [K]
(4) Inspect incoming shipments and shall reject dead or inadequately protected shellstock. [K]

(5) Ensure that separate dry storage facilities are provided for depurated and undepurated shellfish. [K]

(6) Cull and wash the shellstock prior to loading into the depuration tanks. This process may occur before the
shellstock is received at the facility by;

(a) Licensed harvester(s) at the harvest site; [K] or
(b) Certified dealer(s) at their certified facility. [K]

(7) Assure that culled shellfish are destroyed or disposed of in such a manner as to prevent their use for human
food. [K]
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(8) Transport, store, and handle shellstock so that:
(a) Shellstock potential for normal physiological activity during depuration is not compromised; [K] and
(b) Shellstock quality is not degraded. [K]

(9) Assure that different harvest lots of shellfish are not commingled during washing, culling, processing, or

packing. If more than one harvest lot of shellfish is being processed at the same time, the identity of each
harvest lot is maintained throughout the stages of depuration. [K]

(10) Wash and cull shellstock after depuration and pack the shellstock in clean shipping containers fabricated
from safe materials. [K]

(11) Depurated packaged shellstock shall be protected from contamination at all times and be held at an ambient
temperature not to exceed 45° Fahrenheit (7.2° Centigrade). [K]

I. Heat Shock. N/A

J. Personnel. Any employee handling shucked shellfish shall be required to:
(1) Wear effective hair restraints; [O]
(2) Remove any hand jewelry that cannot be sanitized or secured; [O]
(3) Wear finger cots or gloves if jewelry cannot be removed; [O]
(4) Wear clean outer garments, which are rinsed or changed as necessary to be kept clean. [O]

(5) In any area where shellfish are shucked or packed and in any area which is used for the cleaning or storage of
utensils, the dealer shall not allow employees to:

(a) Store clothing or other personal belongs; [O]
(b) Eator drink; [K]

(c) Spit; and [K]

(d) Use tobacco in any form. [K]

K. Supervision.

(1) A reliable, competent individual shall be designated to supervise general plant management and activities;
[K]
(2) Cleaning procedures shall be developed and supervised to assure cleaning activities do not result in
contamination of shellstock or food contact surfaces. [K]
(3) All supervisors shall be:
(a) Trained in proper food handling techniques and food protection principles; [K] and
(b) Knowledgeable of personal hygiene and sanitary practices. [K]
(4) The dealer shall require:
(a) Supervisors to assure that proper sanitary practices are implemented, including:
(i) Plant equipment clean up; [K]
(if) Rapid product handling; [K] and
(iii) Shellstock protection from contamination. [K]
(b) Employees
(i) to be trained in proper food handling and personal hygiene practices, [K] and
(ii) to report any symptoms of illness to their supervisor. [K]

L. Plant Operating Manual. The dealer shall prepare a written Depuration Plant Operations Manual (DPOM) according
to Minimum Requirements of a Depuration Plant Operations Manual (below); and update the DPOM as necessary.
A copy of the DPOM shall be kept in a location readily accessible to the trained personnel responsible for the
depuration activity. The minimum requirements for a Depuration Plant Operating Manual shall address:

(1) Introduction including;
(a) Status of document (to create, revise, or update DPOM);
(b) Ownership and principal(s) involved with operation of facility;
(c) Address and phone number of owners and principles; and
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(d) Summary of proposed use of the depuration facility including statement of objectives of the operation of
the plant, species to be processed, proposed periods of facility operation, proposed sources of shellfish,
including potential harvest areas, and maximum capacity of plant.

(2) Description of the Facility including;
(a) Site plan drawings;
(b) Facility layout including detailed schematic of the entire depuration system;
(c) Schematic drawing of process;
(d) Product flow diagram showing product movement through facility (may be combined with §B.(3);

(e) Statement that construction materials and fabrication will meet the requirements of 8.04, 8.08, and 8.09;
and

(F) Schematic of seawater delivery and distribution system.

(3) Design Specifications of Depuration Unit including;

(a) Depuration tank diagram including tank dimensions and construction details, influent and effluent
locations, operating water level, and typical container configuration;

(b) Process water system describing type of system (flow-through or recirculating), pretreatment and
filtration systems, disinfection system, and hydraulic schematic;

(c) Shellfish containers construction and material meets 8.04 and §.08 of this Chapter; and
(d) List of equipment including washing, culling, and packing equipment, material handling equipment, and
cleaning and sanitation equipment.
(4) Laboratory to be utilized for microbial analyses (in house, government agency, private commercial);
(5) Depuration process monitoring including:
(a) Sampling protocols including frequency of sampling, number of samples, sampling locations, and

methodology for process water analyzing, incoming shellstock, depurated shellstock, and growing
waters;

(b) Monitoring equipment maintenance and calibration procedures and copy of activity log forms that will
be used for data entry;

(c) Process water monitoring protocol for physical and chemical parameters; and
(d) Data analysis and evaluation.
(6) Standard Operating Procedure for:
(a) Receiving and holding;
(b) Washing, culling, and placement of undepurated product in process tanks;
(c) Depuration unit operation;
(d) Monitoring of depuration unit operation;
(e) Removal of depurated product from process tanks;
(f) Storage parameters and procedures;
(9) Labeling/tagging procedures;
(h) Plant cleaning and sanitation; and
(i) Data analysis.
(j) Recall procedures.
(7) Record Keeping. List categories of information that will be recorded. Include copies of proposed forms to be
used in each category. A single form may be used for several categories if properly designed.
(a) Shipping and receiving records;
(b) Plant Operation Log, including provisions for recording the values for chemical and physical parameters;
(c) Maintenance and Sanitation Log(s);
(d) Laboratory records;

M. Process Verification.
The Dealer shall continually:

(1) Perform process verification on a continuous basis according to the following protocol:

(@) Following completion of a minimum of 44 hours of depuration, collect and assay at least one
end-product sample from each lot of shellstock to be depurated in the depuration unit.
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(b) Determine daily, or as results become available, the depuration performance indices defined as the

geometric mean and goth percentile of fecal coliform (FC) from assay data of the most recent ten (10)
consecutive harvest lots for each species depurated and for each restricted harvest area used.

(c) Compare daily, or as a results become available, the depuration performance indices with the following
Critical Limits for the Indices of Depuration Plant Performance.

Limits for Verification of Depuration Plant Performance
Fecal coliform per 100 grams
Species Geometric Mean 90t percentile

Soft Clams (Mya arenaria) 50 130
Hard Clams (Mercenaria mercenaria) 20 70
Oysters 20 70
Manilla Clams 20 70
Mussels 20 70

(d) If the depuration performance indices for a specific species from a specific growing area are less than or
equal to the above Critical Limits for the Indices of Depuration Plant Performance, then the process is
considered verified for that species from that growing area.

(e) For the purpose of making calculations, fecal coliform counts that signify the upper or lower limit of
sensitivity of the test (MPN or ETCP) shall be increased or decreased by one significant figure. Thus,
<9.0 becomes 8.9, <17 becomes 16 and >248 becomes 250. Individual plates which are too numerous to
count (TNTC) are considered to have >100 colonies per plate. A sample containing "TNTC" plates is
collectively rendered as having a count of 10,000.

(2) Conditional Protocol Verification. If the depuration performance indices for a specific growing area fail to
meet the Critical Limits for the Indices of Depuration Plant Performance, or if a new restricted growing area
is used as a source of shellfish for depuration, or if a new depuration process has generated less than 10
process batches of data, the process is considered to be unverified and the dealer shall adhere to the following
conditional protocols:

(a) The depuration processor shall collect and assay at least one zero hour and three end-product samples
from each harvest lot;

(b) Environmental parameters including process water temperature, salinity, dissolved oxygen, and turbidity
and/or other operational conditions may inhibit the physiological process and must be identified. The
conditions(s), once identified and quantified, become critical control points (CCP) for specific species in
the specific plant and the hazard analysis and HACCP plan shall be revised accordingly;

(c) Shellstock which are processed during this conditional protocol must meet the following release criteria
before they may be released to market:

(i) Geometric mean (from three samples) of soft clams not to exceed 110 and no single sample to
exceed 170; or

(ii) Geometric mean (from three samples) of other clam species, mussels, or oysters not to exceed 45
and no single sample to exceed 100.

(d) If the harvest lot fails to meet the release criteria, the depuration processor may choose to subject the

product to additional depuration processing whereupon the shellfish can be resampled for release criteria
or the disposition of the shellfish shall be as follows:

(i) The Authority, in consultation with the depuration processor, may order the destruction of the
shellfish; or

(ii) The Authority, in consultation with the depuration processor, may allow non-food use of the
shellfish; or

(iii) The Authority, in consultation with the depuration processor, may allow the shellfish to be relayed
in accordance with Chapter V.

(e) When in Conditional Protocol Verification due to a failure of an established harvest area to meet the
above Indices for Depuration Plant Performance, determine daily, or as results become available, the

depuration performance indices defined as the geometric mean and goth percentile of fecal coliform
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(FC) from assay data of the most recent ten (10) consecutive end product samples for each species

depurated and for each harvest area used

(i) Compare these depuration performance indices with the above Critical Limits for the Indices of
Depuration Plant Performance for this species.

(i) If these depuration performance indices are less than or equal to the above Critical Limits for the
Indices of Depuration Plant Performance for this species, the process is then considered to be
verified for this species from this particular harvest area; and the process reverts to the Process
Verification protocol in .03L(1) .

(iii) I£ either the geometric mean or the goth percentile values exceed the above Critical Limits for the
Indices of Depuration Plant Performance for this species, the process shall remain in Conditional
Protocol Verification for this species from this particular harvest area until the above Indices of
Depuration Plant Performance are attained.

() When in Conditional Protocol Verification due to the use of a new harvest area as the source of shellfish
or if a new depuration process has generated less than 10 process batches of data, determine daily, or as

results become available, the depuration performance indices defined as the geometric mean and goth

percentile of fecal coliform (FC) from assay data of the most recent ten (10) consecutive harvest lots for

each species depurated and for each harvest area used.

(i) Compare these depuration performance indices with the above Critical Limits for the Indices of
Depuration Plant Performance for this species.

(ii) If these depuration performance indices are less than or equal to the above Critical Limits for the
Indices of Depuration Plant Performance for this species, the process is then considered to be
verified for this species from this particular harvest area; and the process reverts to the Process
Verification protocol in XV. 03 L . (1).

(il1) 1 less than 10 process batches of data have been collected or either the geometric mean or the goth
percentile values exceed the above Critical Limits for the Indices of Depuration Plant Performance
for this species, from this particular harvest area, the process shall remain in Conditional Protocol
Verification for this species from this particular harvest area until 10 batches of data have been
collected and the above Indices of Depuration Plant Performance are attained.

(3) When depuration units with multiple tanks are used, it is necessary to determine whether the individual tanks
are similar.

(a) Tanks are considered similar if the difference between physical tank dimensions and process water flow
rate is less than 10%.

(b) If they are not similar, then the process verification protocols contained in Section .03 (1) - (2) must be
employed for each tank.

(4) The dealer shall ensure that all microbiological assays of end-point samples of shellstock:

(a) Are analyzed by a laboratory which has been evaluated and approved pursuant to the requirements in
Chapter 111, using an NSSP-approved method;

(b) Sample size consists of a pool of at least 12 shellfish selected at random from each designated container
(more than 12 individuals may be required in the case of smaller shellfish); and

(c) Samples are collected at locations within the depuration unit that are considered to be most compromised
as regards shellfish activity, based on the sampling plan contained in the Depuration Plant Operations
Manual.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

I1. Model Ordinance
XVI. Post Harvest Processing

Post-Harvest Processing

A. If a dealer elects to use a process to reduce the level(s) of one target pathogen or some target pathogens, or all
pathogens of public health concern in shellfish, the dealer shall:
(1) Have a HACCP plan approved by the Authority for the process that ensures that the target pathogen(s) are
at safe levels for the at risk population in product that has been subjected to the process.

(a) The dealer must demonstrate that the process reduces the level of Vibrio vulnificus in the processed
product to non-detectable (<30 MPN/gram) and the process achieves a minimum 3.52 log reduction, to
be determined by use of the Vibrio vulnificus FDA approved EIA procedure of Tamplin, et al, as
described in Chapter 9 of the FDA Bacteriological Analytical Manual, 7th Edition, 1992, or other
method approved for NSSP use.

(b) The dealer must demonstrate that the process reduces the level of Vibrio parahaemolyticus in the
processed product to non-detectable (<30 MPN/gram) and the process achieves a minimum 3.52 log
reduction.

(c) For processes that target other pathogens the dealer must demonstrate that the level of those pathogens
in processed product has been reduced to levels below the appropriate FDA action level, or, in the
absence of such a level, below the appropriate level as determined by the ISSC.

(d) The ability of the process to reliably achieve the appropriate reduction in the target pathogen(s) shall be
validated by a study as outlined in Guidance Documents Chapter IV Naturally Occurring Pathogens,
Section .04 approved by the Authority, with the concurrence of FDA.

(e) The HACCP plan shall include:

(i) Process controls to ensure that the end point criteria are met for every lot; and,
(if) A sampling program to periodically verify that the end point criteria are met.

(2) Package and label all shellfish in accordance with all requirements of this Ordinance. This includes labeling
all shellfish which have been subjected to the process but which are not frozen in accordance with
applicable shellfish tagging and labeling requirements in Chapter X.05 and X.06.

(3) Keep records in accordance with Chapter X.07.

B. A dealer who meets the requirements of this section may label product that has been subjected to the reduction
process as:

(1) "Processed for added safety", if the process reduces the levels of all pathogens of public health concern to
safe levels for the at risk population;

(2) "Processed to reduce [name of target pathogen(s)] to non-detectable levels," if the process reduces one or
more, but not all, pathogens of public health concern to safe levels for the at risk population, and if that
level is non-detectable; or

(3) "Processed to reduce [name of target pathogen(s)] to non-detectable levels for added safety," if the process
reduces one or more, but not all, pathogens of public health concern to safe levels for the at risk population,
and if that level is non-detectable; or

(4) A term that describes the type of process applied (e.g. "pasteurized," "individually quick frozen," "pressure
treated™) may be substituted for the word "processed" in the options contained in (B)(1)-(3).

C. For the purposes of refrigeration, if the product is dead, the product shall be treated as shucked product. If the
product is live, the product shall be treated as shellstock.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

[11. Public Health Reasons and Explanations

Introduction

Oysters, clams, and mussels are unique foods that have been enjoyed by consumers for many years. The popularity of
shellfish as a food can be traced through several centuries of American history. The value of these renewable natural
resources to the early settlers was reflected in colonial legislation designed to encourage their wise use.

Public health controls of shellfish became a national concern in the U.S. in the late 19th and early 20th century when public
health authorities noted a large number of illnesses associated with consuming raw oysters, clams, and mussels. During the
winter of 1924, there occurred a widespread typhoid fever outbreak, which resulted in a request that the Surgeon General of
the United States Public Health Service develop necessary control measures to ensure a safe shellfish supply to the
consuming public. In accordance with this request, the Surgeon General called a conference, which was held in Washington,
D.C., on February 19, 1925.

The members of the conference recommended eight resolutions for the sanitary control of the oyster industry, which formed
the basis for development of the National Shellfish Sanitation Program. The conference also established a committee to
develop further necessary guidelines to recommend practices for the sanitary control of the shellfish industry.

The basic concepts in formulating a program of national public health controls were reiterated by the Surgeon General in his
letter of August 12, 1925, to State health officers and all others concerned. This letter set forth the following understandings:

1. "The Public Health Service considers that the responsibility for the sanitary control of the shellfish industry rests
chiefly upon the individual States; and that the requisite coordination and uniformity of control may best be achieved
by mutual agreement among the States, with the assistance and cooperation of the Public Health Service..."

2. "In accordance with this principle, it is considered that each producing State is directly responsible for the effective
regulation of all production and handling of shellfish within its confines, not merely for the protection of its own
citizens, but equally for safeguarding such of its product as goes to other States..."

3. "In order that each state may have full information concerning the measures carried out in other States, the Public
Health Service will undertake systematic surveys of the machinery and efficiency of sanitary control as actually
established in each producing State, and will report thereon for the information of the authorities of other States. It is
believed that, in addition to furnishing valuable information, these reports will have an important influence in
stimulating the development of better sanitary control and in promoting substantial uniformity on a higher plane.”
"The officers of the Public Health Service assigned to this survey work will assist the State agencies in determining
their sanitary problems, in formulating plans for adequate sanitary control, and in making actual sanitary surveys as
far as practicable."

4. "In addition to the above, the Public Health Service will continue to extend the services which it is already
rendering, especially in conducting scientific investigations of fundamental importance to control, and in serving as a
clearinghouse for the interchange of information and the discussion of policies between State authorities."

To implement this program, the members of the 1925 conference agreed that the producing states would issue "Certificates,"
i.e., a permit to operate, to shellfish shippers that met agreed upon sanitary standards. The Public Health Service would serve
as a clearinghouse for information on the effectiveness of the State control programs.

The procedures used by the Public Health Service in fulfillment of its obligations under the Public Health Service Act
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resulted from an understanding that implementation and enforcement of the necessary public health controls could best be
accomplished under State laws with federal technical support and industry participation. The National Shellfish Sanitation
Program is dependent entirely upon the States adopting the recommended requirements and the cooperative and voluntary
efforts of State regulatory agencies and the shellfish industry.

The NSSP went beyond the original objective set forth in the 1925 Conference of insuring that shellfish shipped interstate
would not be the cause of communicable disease. In the 1940's paralytic shellfish poison became a matter of public health
concern and steps were taken to protect the public against this hazard. In 1957 it was recognized that shellfish might
concentrate certain radionuclides and that a radiation surveillance activity might become a necessary addition to the
established procedures. In the 1960's and 1970's it became apparent that shellfish have the ability to concentrate poisonous
and deleterious substances such as metals, pesticides, hydrocarbons, etc. to potentially unsafe levels. To ensure the safety of
shellfish, the State must supervise the growing, harvesting, relaying and transportation of shellfish. It is also important that
shellfish be protected against contamination.

If State supervision is to be effective, the activity must be supported by legal authority. This authority may be either a
specific law or a regulation. The success with which the State is able to regulate the several components of the shellfish
industry provides a measure of the adequacy of the statutory authority. The unique nature of shellfish as a food consumed
whole and raw also makes it necessary for the State shellfish control agency to have authority to take immediate emergency
action without recourse to lengthy administrative procedures, to halt harvesting and processing of shellfish. This authority
should include placing restrictions on harvesting on the basis of a potential as well as an actual public health hazard. As
examples, a State may find it necessary to close a shellfish growing area following a breakdown of a wastewater treatment
plant or the unexpected finding of marine toxin(s), or when a growing area is implicated in confirmed illnesses.

Periodic revisions of State shellfish laws or regulations may be necessary to cope with new public health hazards and to
reflect new knowledge. Examples of changes or developments which have called for revision of State laws include: (1) the
increased use of pleasure boats with the resulting probability of contamination of shellfish growing areas with fresh
untreated fecal material, (2) the conditionally approved area concept resulting from the construction of wastewater treatment
facilities, (3) the effect of non-point source pollution, and (4) the ability of shellfish to concentrate certain radionuclides and
hazardous chemicals. Experience has demonstrated that all actual and potential shellfish growing waters of the State must be
classified by their sanitary suitability for shellfish harvesting. Harvesting should be permitted only from those areas that
have been found by sanitary survey to meet the criteria of this Manual. Harvesting should accordingly be specifically
prohibited from areas which do not meet the criteria, or which have not been surveyed, or which have outdated survey
information.

The National Shellfish Sanitation Program (NSSP) is the federal/state cooperative program recognized by the U.S. Food and
Drug Administration (FDA) and the Interstate Shellfish Sanitation Conference (ISSC) for the sanitary control of shellfish
produced and sold for human consumption. The purpose of the NSSP is to promote and improve the sanitation of shellfish
(oysters, clams, mussels and scallops in any form, except when the final product form is the adductor muscle only) moving
in interstate commerce through federal/state cooperation and uniformity of State shellfish programs. Participants in the
NSSP include agencies from shellfish producing States, FDA, and the shellfish industry. Under international agreements
with FDA, foreign governments also participate in the NSSP. Other components of the NSSP include program guidelines,
State growing area classification and dealer certification programs, and FDA evaluation of State program elements.

In 1984, the FDA entered into a Memorandum of Understanding (MOU) with the Interstate Shellfish Sanitation Conference
recognizing the ISSC as the primary voluntary national organization of State shellfish regulatory officials that provides
guidance and counsel on matters for the sanitary control of shellfish. The purpose of the ISSC is to provide a formal
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structure for State regulatory authorities to participate in establishing updated regulatory guidelines and procedures for
uniform state application of the Program. The ISSC has adopted formal procedures for state representatives to review
shellfish sanction issues and develop regulatory guidelines. Following FDA concurrence, these guidelines are published in
revision of the NSSP Model Ordinance.

The NSSP Guide for the Control of Molluscan Shellfish consists of a Model Ordinance, supporting guidance documents,
recommended forms, and other related materials associated with the Program. The Model Ordinance includes guidelines to
ensure that the shellfish produced in States in compliance with the guidelines are safe and sanitary. The Model Ordinance
provides readily adoptable standards and administrative practices necessary for the sanitary control of molluscan shellfish.

Chapter 1. Shellfish Sanitation Program
Requirements for the Authority
@01. Administration

A. Scope.

Because shellfish can be contaminated either in the growing area before harvest or during activities involved in harvesting,
processing, distribution, or shipping, State laws or regulations must provide an adequate legal basis for sanitary control of all
of these phases of handling shellfish. This legal authority must enable one or more departments or agencies of the state to
regulate and supervise the classification of growing areas, harvest, relaying and transport of shellstock at its source; the
shipment, tagging and storage of shellstock; the operation of depuration plants; and the shucking, packing, labeling and
repacking of shellfish. The State must be able to apply the NSSP requirements to every actual and potential growing area,
and to all shellfish harvesters to insure that shellfish available to certified dealers have been produced and harvested under
acceptable sanitary conditions. The state must also have the authority to certify and suspend or revoke the certification of
interstate shellfish shippers; to conduct laboratory examinations of shellfish; to prevent the sale of unsafe shellfish or
shellfish from uncertified dealers by such legal means as detention, monetary fines, seizure, embargo and destruction; and to
suspend harvesting and certificates of interstate shippers in public health emergencies.

B. Records.

States must maintain data and files that will provide evidence and demonstrate the effective administrative management of
the shellfish sanitary control program as part of their participation in the NSSP. States must keep records in a central file to
facilitate the FDA review of their shellfish sanitation programs and must assist the FDA in making such reviews. The
purpose of this FDA review is to evaluate the adequacy of each state program in meeting the requirements of the NSSP
Model Ordinance. The maintenance of proper records, organized files and adoption of accepted public administrative
procedures provides the State control agencies with the means to conduct an effective program. The State program should
have clearly written administrative procedures to affect the controls specified in the NSSP Model Ordinance.

C. Shared Responsibilities.

When two or more State agencies are involved in the sanitary control of the shellfish industry, a clear statement of each
agency's responsibilities should be developed in the form of a memorandum of understanding. This administrative practice
eliminates misunderstandings concerning agency responsibility and ensures that all aspects of shared program responsibility
are addressed.

D. Administrative Procedures.
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If state supervision is to be effective, the activity must be supported by legal authority applied through law, regulation or
appropriate administrative procedures. Periodic revisions of state shellfish laws, regulations or administrative procedures
may be necessary to cope with new public health hazards and to reflect new knowledge. The success with which the State is
able to regulate the several components of the shellfish industry provides a measure of the adequacy of the statutory
authority.

E. Epidemiologically Implicated Outbreaks of Shellfish-Related IlIness. The intrinsic risk associated with consumption
of raw or partially cooked shellfish products compels the shellfish control authority to act quickly and effectively when
shellfish are implicated in a food-borne outbreak. Development of administrative procedures in advance of outbreaks
supports quick effective action and avoids costly mistakes and inadvertent destruction of evidence through delay.

F. Commingling.

Commingling means the act of combining different lots of shellstock or shellfish from different days in the same growing
area, or combining different lots of shellstock from different growing areas. Health departments and other appropriate state
and federal agencies must be able to determine the source of shellfish contamination when an outbreak of disease
attributable to shellfish occurs so they can prevent any further illnesses from this source. Separating shellfish from different
sources is necessary to maintain lot identity during harvest, transport, storage, shucking, and repacking operations. This lot
separation assists in tracing shellfish back to its source when questions of public health safety arise. Maintaining lot identity
will prevent implication of sources that are not associated with the outbreak and can prevent unnecessary regulatory action
and liability. When commingling is allowed under any state management plan, the objective is to minimize the commingling
of different dates of harvest and different growing areas. For additional information concerning commingling, see the NSSP
Model Ordinance Guidance Document: Shellstock Tagging (ISSC/FDA, 2002).

@.02 Dealer Certification

A. - D. General, Initial Certification, Renewal of Certification, and Revocation or Suspension of Certification. A
principal objective of the NSSP has been to provide a mechanism for health officials and consumers to receive information
as to whether lots of shellfish shipped in interstate commerce meet acceptable and agreed upon sanitation and quality
criteria. This NSSP objective is achieved through establishment of criteria and procedures to allow a producing or
processing state to "certify" to receiving states that the product from a specific dealer has been grown, harvested,
transported, processed, or shipped in compliance with the NSSP Model Ordinance guidelines. Dealer certification is
dependent on a dealer maintaining acceptable operational and sanitary conditions and is determined through uniform
inspections by standardized inspectors. For more information concerning standardized inspections, see the NSSP Model
Ordinance Guidance Document: Shellfish Plant Inspection Standardization Procedures (ISSC/FDA, 2002).

State officials who certify dealers must fully comply with the administrative requirements for certification for the process to
remain viable. For the certification process to be effective, dealers must fully comply with the applicable Model Ordinance
sanitation guidelines pertaining to the type of operation involved. For a full discussion of the certification process, see the
NSSP Model Ordinance Guidance Document: Dealer Certification and the Interstate Certified Shellfish Shippers List
(ICSSL) (ISSC/FDA, 2002).

E. Interstate Certified Shellfish Shippers List (ICSSL). Placement of a dealer on the ICSSL serves as nationwide
notification to receiving states and the shellfish industry of dealer certification. Food control officials throughout the United
States use the ICSSL to determine that shellfish offered for sale at the wholesale or retail level have been produced under the
sanitary guidelines of the NSSP Model Ordinance. These officials generally rely upon the certification process instead of
holding up shipments or sales of shellfish lots pending examination. The ICSSL is also used by the seafood and other food
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industries to find sources of safe shellfish. For a full discussion of the ICSSL purpose and use, see the NSSP Model
Ordinance Guidance Documents: Dealer Certification and the Interstate Certified Shellfish Shippers List (ICSSL)
(ISSC/FDA, 2002).

F. Inspections.

Through inspections by both the shellfish control agency and the dealer, as part of the dealer's HACCP plan, unsanitary
conditions may be detected and corrected. Unannounced shellfish control agency inspections serve to verify that NSSP
Model Ordinance guidelines are being met by the dealer. For additional information concerning inspections, see the NSSP
Model Ordinance Guidance Documents: Shellfish Plant Inspection Standardization Procedures (ISSC/FDA, 2002).

G. Performance Based Inspection Program (PIP).

Performance based inspections for dealers with a significant history of satisfactory compliance result in improved regulatory
efficiency. Regulatory inspections can be concentrated on more high-risk shellfish operations or operations with poor
performance histories. Dealers recognized as having a record of excellent performance may be rewarded with the privilege
of a reduced number of inspections.

H. Enforcement.

The unique nature of shellfish as a food consumed whole and raw in the form as it comes from the growing area requires the
state shellfish control authority to have sufficient growing area patrol capacity to enforce the public health based restrictions
on harvesting and to obtain meaningful penalties for violation of those harvesting restrictions. Information concerning
enforcement activities at the growing area level can be found in the NSSP Model Ordinance, Chapter V, @04 and Chapter
VI, @01, B., Patrol of Growing Areas (ISSC/FDA, 2002) and in Guidance Documents: Growing Area Patrol and
Enforcement and Shellstock Relay

(ISSC/FDA, 2002). Dealer certification is intended to provide an unbroken chain of sanitation control to a lot of shellfish
from the moment of harvest to its sale at the wholesale or retail level. Dealers having major non-conformities with the NSSP
Model Ordinance should not be certified. Certified dealers found to have major non-conformities should have their licenses
or permits suspended or certifications revoked. Information concerning enforcement activities at the dealer certification level
can be found in the NSSP Model Ordinance Guidance Documents: Dealer Certification and the Interstate Certified Shellfish
Shippers List (ICSSL) (ISSC/FDA, 2002).

Chapter I1. Risk Assessment and Risk Management
Requirements for the Authority
@.01 Outbreaks of Shellfish-Related IlIness.

Shellfish are filter feeders and therefore have the ability to concentrate microorganisms, including human pathogens and
toxigenic micro-algae, from the water column if these organisms are present in the growing area. Concentrations in the
shellfish may be as much as 100 times that found in the water column. If the microorganisms concentrated are harmful to
humans, and if, in the case of human pathogens, the shellfish are consumed raw or partially cooked, human disease can
result.

When illness has occurred, immediate closure of the implicated growing area and/or recall of implicated product will
significantly reduce the chance of additional illnesses. Additional information concerning investigation of an outbreak of
shellfish related illness believed to be associated with a naturally occurring pathogen can be found in the NSSP Model
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Ordinance Guidance Documents: Guidance for a Time-Temperature Evaluation of a Shellfish Implicated Outbreak
(ISSC/FDA, 2002). Additional information concerning the disease causing potential of shellfish can be found in the NSSP
Model Ordinance Guidance Documents: Sanitary Survey and the Classification of Growing Waters, Guidance for
Developing Marine Biotoxin Contingency Plans, and Shellstock Relay (ISSC/FDA, 2002).

Documentation of the information supporting growing area classification, proper tagging and record keeping, expeditious
follow-up on reported illnesses, effective recall of implicated product and public warning announcements are all requisite to
protecting public health. Shellfish growing areas implicated through epidemiological association between illness and
shellfish consumption must be closed immediately to prevent additional implicated product from reaching the consumer.
Broad closures of Growing Areas, in addition to reducing the chance of additional illnesses, will: improve identification of
specific sites where harvesting is taking place; reduce the size of areas available to harvest; reduce the practice of mixing
together shellstock from different growing areas; and reduce illegal harvesting because legitimate harvesters will self-police
their ranks to prevent false tagging. In addition, shellfish product from the implicated growing areas should be detained and
an effective recall of product initiated.

When the source of the illness is found to be the distribution and processing system, shellfish product should be also
detained and an effective recall of product initiated, and the problem immediately corrected.

@.02 Presence of Human Pathogens in Shellfish Meats.

Human pathogens have been found in shellfish in the absence of human illness. These pathogens can be present at levels
below that of an infectious dose, and may originate either as naturally occurring organisms in the growing area or from
contamination of the growing area or of the shellfish during its handling, storage, transport or processing. Continued finding
of the presence of human pathogens in shellfish from a specific growing area with no evidence of illness in the consumers
may or may not constitute a human health risk. In these circumstances, the shellfish control authority needs to act quickly to
initiate a thorough investigation to determine if the pathogen source is either the growing area or the system used for
distributing and processing the product. If the source can be determined, the authority needs to take immediate steps to
correct the problem through appropriate actions such as eliminating the source, reclassifying the growing area or changing a
distribution or processing procedure.

When the source of the organism cannot be identified or if the organism is naturally occurring, the authority should conduct
a risk assessment using all available information to determine if the human consumer is at risk. When the risk is determined
to be negligible, no further action is required. A determination that some risk exists may prompt further action to protect the
consumer such as allowing the shellfish to be harvested with an advisory to immunologically compromised individuals,
allowing shellfish to be used only for cooked product, or closing the growing area.

@.03 Presence of Toxic Substances in Shellfish Meats

Because shellfish are filter feeders, they can readily accumulate toxigenic micro-algae and other substances from the water
column. These substances include heavy metals, chlorinated hydrocarbons and other poisonous or deleterious substances.
The presence of these substances does not necessarily constitute a health risk, as toxicity is dependent on both concentration
(dose) and length of exposure.

To protect the consumer, the shellfish control authority needs to evaluate the levels of toxic substances that may be present
in the shellfish against known tolerance levels in human foods or other appropriate information, and determine what action,
if any, should be taken. Additional information concerning this topic can be found in the NSSP Model Ordinance Guidance
Documents: Action Levels, Tolerances and Guidance Levels for Poisonous or Deleterious Substances in Seafood
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(ISSC/FDA, 2002); and Guidance for Developing Marine Biotoxin Contingency Plans (ISSC/FDA, 2002).

Chapter I11. Laboratory
Requirements for the Authority
@.01 Quality Assurance.

Laboratory results from the bacteriological and chemical testing of shellfish growing waters and meats are widely used in
the National Shellfish Sanitation Program to determine the safety of shellfish for human consumption. Experience with the
bacteriological and toxicological examination of shellfish and shellstock growing waters has indicated that minor differences
in laboratory procedures or techniques might cause wide variations in the results. Improper handling of the sample may also
cause variations in results during collection or transportation to the laboratory. The APHA Recommended Procedures for the
Examination of Seawater and Shellfish, which are revised periodically, offer reliable information for minimizing these
variations. Assuring uniformity nationwide in the application of a laboratory quality assurance program is necessary to
substantiate the validity of analytical results. Integral to laboratory quality assurance is a strong program for the evaluation
of laboratory performance.

@.02 Methods.

American Public Health Association (APHA) Recommended Procedures for the Examination of Seawater and Shellfish
shall be followed for the collection, transportation, and examination of samples of shellfish and shellfish waters. The official
reference of the NSSP for the examination of shellfish for Vibrio cholerae, V. vulnificus, and V. parahaemolyticus is the
FDA Bacteriological Analytical Manual

(BAM). State laboratories should conduct the test for these organisms when routine tests of marine foods implicated in
foodborne outbreaks fail to demonstrate other enteric pathogens or bacterial toxins.

Use of standardized laboratory methods and procedures produces results acceptable to all regulatory agencies and allows
comparative evaluation of data across laboratories. The APHA reference and FDA's BAM contain procedures for the
virological examination of seawater and shellfish. However, the use of these procedures should be limited to special studies
such as the development of new approaches for assessing, controlling, or improving shellfish sanitary quality, investigation
of shellfish-borne disease outbreaks and other research studies. Routine virus monitoring of shellfish or their waters is not
recommended due to the technical complexity, time required, high cost, and limitations of the detection and recovery
method. For methods used in the NSSP, see the NSSP Model Ordinance Guidance Documents: Approved NSSP Laboratory
Tests (ISSC/FDA, 2002).

Chapter 1V. Shellstock Growing Areas
Requirements for the Authority
@.01 Sanitary Survey

A. General. One of the goals of the NSSP is to control the safety of shellfish for human consumption by preventing its
harvest from contaminated growing areas. The positive relationship between sewage pollution of shellfish growing areas and
disease has been demonstrated many times. Shellfish-borne infectious diseases are generally transmitted via a fecal-oral
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route. The pathway can become quite circuitous. The cycle usually begins with fecal contamination of the growing waters.
Feces deposited on land surfaces can release pathogens into surface waters via runoff. Most freshwater streams eventually
empty into an estuary where fecal bacteria and viruses may accumulate in sediment and subsequently can be re-suspended.

Shellfish pump large quantities of water through their bodies during the normal feeding process. During this process the
shellfish also concentrate microorganisms, which may include pathogenic microorganisms. Epidemiological investigations
of shellfish-caused disease outbreaks have found difficulty in establishing a direct numerical correlation between the
bacteriological quality of water and the degree of hazard to health. Investigations made from 1914 to 1925 by the states and
the Public Health Service, a period when disease outbreaks attributable to shellfish were more prevalent, indicated that
typhoid fever or other enteric diseases would not ordinarily be attributed to shellfish harvested from water in which not more
than 50 percent of the 1 cc portions of water examined were positive for coliforms (an MPN of approximately 70 per 100
ml), provided the areas were not subject to direct contamination with small amounts of fresh sewage which would not be
revealed by bacteriological examination.

Following the oyster-borne typhoid outbreaks during the winter of 1924-25 in the United States, the National Shellfish
Sanitation Program was initiated by the States, the Public Health Service, and the shellfish industry. Water quality criteria
were then stated as: (1) the area is sufficiently removed from major sources of pollution so that the shellfish would not be
subjected to fecal contamination in quantities which might be dangerous to the public health, (2) the area is free from
pollution by even small quantities of fresh sewage, and (3) bacteriological examination does not ordinarily show the
presence of the coli-aerogenes group of bacteria in 1 cc dilution of the growing area water. Once the standards were adopted
in the United States in 1925, reliance on this three-part standard for evaluating the safety of shellfish harvesting areas has
generally proven effective in preventing major outbreaks of disease transmitted by the fecal-oral route. Similar water quality
criteria have been used in other countries with favorable results.

Nevertheless, some indicators and pathogens are capable of persisting in terrestrial soil, fresh and marine waters, and aquatic
sediment for many days while others are even capable of growth external to a host. A small number of shellfish-borne
illnesses have also been associated with bacteria of the genus Vibrio. The vibrios are free-living aquatic microorganisms,
generally inhabiting marine and estuarine waters. Among the marine vibrios classified as pathogenic are strains of non-01
Vibrio cholerae, V. parahaemolyticus, and V. vulnificus. All three species have been recovered from coastal waters in the
United States and other parts of the world. These and other vibrios have been detected in some environmental samples
recovered from areas free of overt sewage contamination and coliform.

In general, shellfish-borne vibrio infections have tended to occur in coastal areas in the summer and fall when the water was
warmer and vibrio counts were higher. V. parahaemolyticus and non-01 V. cholerae are commonly reported as causing
diarrhea illness associated with the consumption of seafood including shellfish. In contrast, V. vulnificus has been related to
two distinct syndromes: wound infections, often with tissue necrosis and bacteremia, and primary septicemia characterized
by fulminant illness in individuals with severe chronic illnesses such as liver disease, hemochromatosis, thalassemia major,
alcoholism or malignancy. Increasing evidence shows that individuals with such chronic diseases are susceptible to
septicemia and death from raw seafoods, especially raw oysters. Shellfish-borne vibrio infections can be prevented by
cooking seafood thoroughly, keeping them from cross contamination after cooking, and eating them promptly or storing
them at hot (60°C or higher) or cold (4°C or lower) temperatures. If oysters and other seafoods are to be eaten raw,
consumers are probably at lower risk to vibrio infection during months when seawater is cold than when it is warm.

In addition to pathogenic microorganisms, poisonous or deleterious substances may enter shellfish growing areas via
industrial or domestic waste discharges, seepage from waste disposal sites, agricultural land or geochemical reactions. The
potential public health hazard posed by these substances must also be considered in assessing the safety of shellfish growing
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areas.

The primary responsibility of the shellfish control authority is to ensure the public health safety of the shellfish growing
areas through compliance with the NSSP Model Ordinance. The Authority must perform a sanitary survey that collects and
evaluates information concerning actual and potential pollution sources that may adversely affect the water quality in each
growing area. Based on the sanitary survey information, the authority determines what use can be made of the shellstock
from the growing area and assigns the growing area to one of five classifications. The survey information must be updated
periodically to ensure that it remains current and must be readily accessible to both the Authority and the harvester.
Experience has shown that the minimum sanitary survey components required in this chapter are necessary for a reliable
sanitary survey. A more detailed explanation is provided in the NSSP Model Ordinance Guidance Documents: Sanitary
Survey and the Classification of Growing Waters (ISSC/FDA, 2002).

B. Sanitary Survey Required.

The findings of the sanitary survey represent a comprehensive analysis of data from several sources used to determine the
proper classification of a growing area. Therefore, the Authority is required to complete the survey before determining the
classification of a growing area and the appropriate use of shellstock from the area. If no harvesting is to be permitted in a
growing area, the sanitary survey is unnecessary.

C. Sanitary Survey Performance.

Since the sanitary survey must be kept current to routinely verify the classification of the growing area, specified frequencies
for updating the various survey components are necessary. Lack of written documentation precludes accurate assessment on
a routine basis, and requires that, to protect the public health, the growing area be placed in the prohibited classification or
closed status of its classification. A more detailed explanation is provided in the NSSP Model Ordinance Guidance
Documents: Sanitary Survey and the Classification of Growing Waters (ISSC/FDA, 2002).

D. Shoreline Survey Requirements.

The shoreline survey (also known as the pollution source survey) is the sanitary survey component in which the actual and
potential pollution sources that may adversely affect the growing area are identified. These sources may introduce infectious
disease agents or poisonous and deleterious substances to the growing waters where they may be taken up and concentrated
by shellfish. Detailed and accurate information concerning the pollution sources is necessary for a proper growing area
classification. A more detailed explanation is provided in the NSSP Model Ordinance Guidance Documents: Sanitary
Survey and the Classification of Growing Waters (ISSC/FDA, 2002).

The key to the accurate classification of shellfish growing areas is the sanitary survey. The principal components of a
sanitary survey include: (1) an evaluation of the pollution sources that may affect the areas, (2) an evaluation of the
meteorological factors, (3) a review of hydrographic factors that may affect distribution of pollutants throughout the area,
and (4) an assessment of water quality.

A pollution source survey should be conducted of the shoreline area and watershed to locate direct discharges (e.qg.,
municipal and industrial waste discharges, package treatment units, and malfunctioning septic tanks) and non-point sources
of pollution (e.g., storm water runoff and agricultural and wildlife area runoff). Municipal and industrial wastewater
treatment facilities should be evaluated in terms of design capacity versus actual loading, type and concentration of
pollutants discharged, and the type and effectiveness of pollution control devices.

Following these evaluations, hydrographic and meteorological characteristics that may affect the distribution of pollutants to
the area should be determined. Examples of these are tidal amplitude and type, water circulation patterns, depth, salinity,
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stratification characteristics, rainfall patterns and intensity, and prevailing winds.

Information from pollution source evaluations and hydrographic studies should be considered in developing an evaluation of
the water quality in a growing area. The purpose of this evaluation is to develop specific information to assist in defining
classification boundaries. In many instances, bacteriological and related salinity data can be used to develop information on
hydrographic characteristics of the area.

In designing a water quality evaluation, the following should be considered. Most water samples should be collected from
the surface, since pollution discharged into freshwater streams or brackish estuarine waters usually tends to remain near the
surface or above the denser seawater. Sample collection should be timed to be representative of the major pollution impacts,
since shellfish respond rapidly to an increase in the number of bacteria in their surrounding waters. A sanitary survey report
is needed to integrate data from several sources into a comprehensive analysis to determine the proper classification for the
area. This report should include a compilation of relevant data, a data analysis utilizing recognized statistical techniques,
conclusions as to the appropriate classification of the area, and recommendations for necessary follow-up actions. The report
may also consider relevant resource management, social, economic, or political factors that may influence the establishment
of boundaries and open and closed periods for conditionally approved and restricted areas.

Maintaining the sanitary survey consists primarily of routinely evaluating major pollution sources, collecting water quality
data from key stations under adverse conditions, and analyzing the data to assure that the sanitary survey continues to be
representative of current sanitary conditions in the growing area. The growing area must be subjected promptly to a more
intense and comprehensive sanitary survey reevaluation when routine monitoring reveals a substantial change in the sanitary
conditions. A reevaluation report is then needed and a determination must be made as to the proper classification of the area.

Experience with the shellfish certification program indicates a tendency to omit or de-emphasize some components of the
sanitary survey unless a central state file of all shellfish sanitary survey reports, maintenance data and analysis, and
reevaluation reports is maintained. This is particularly true where responsibility for shellfish sanitation is divided between
two or more state agencies. Maintenance of a central state file for all shellfish sanitary survey information will also simplify
the appraisal of state programs by the FDA and will prevent loss of historical data which may be useful in evaluating the
sanitary quality of an area.

@.02 Bacteriological Standards

A. General.

The NSSP recognizes the use of two different indicator organisms for evaluating shellfish growing water quality. The water
quality standards for the two indicators are numerically different from one another but are believed to afford the same level
of public health protection (Hunt and Springer, 1974). The Authority may use either indicator and its companion water
quality standard in any growing area.

B. Water Sample Stations.

The location of water sample collection stations can markedly affect the water quality detected. The NSSP requires that
stations be of sufficient number and located to capture the effect of pollution sources so that the water quality affecting the
shellfish can be adequately evaluated.

C. Exceptions.

Application of the water quality standards under the NSSP is based on the collection of a specified minimum number of
samples at a specified frequency over a 3-year period. When a new growing area is under evaluation for classification, 3
years of historic data may not exist. This section sets the minimum number of samples that must be collected as part of the

129
10 of 44



FDA/CFSAN & ISSC - Chapter 111 Public Health Reasons And Explanations; NSSP Guide for Control of Molluscan Shellfish

required sanitary survey to determine the appropriate growing area classification for these new growing areas. The
requirements are more stringent for growing areas that have pollution sources that affect water quality. No water quality
samples are required to place a growing area in the prohibited classification.

D. - F. Standards for the Approved Classification of Growing Areas in the Remote Status, Affected by Point Sources,
or Affected by Nonpoint Sources.

Based on the information gathered in the sanitary survey, the shellfish authority determines the appropriate classification of
the shellfish growing area. The shellfish authority makes a decision to place a growing area in either the approved,
conditionally approved, restricted, or conditionally restricted growing area classification. The growing area classification
determines how the shellstock may be used following harvest. Water samples collected as part of the sanitary survey or as a
required update of the sanitary survey are used to determine if the water quality meets the water quality standards for the
growing area classification. The NSSP recognizes two water quality-monitoring strategies: adverse pollution condition and
systematic random sampling. Presence of point sources of pollution requires the use of the adverse pollution condition
sampling strategy to collect data for the application of the water quality standard. In growing areas not affected by point
sources, the Authority may elect to use either system. The presence or absence of point sources of pollution and the water
sample monitoring strategy used dictate the frequency of samples that must be collected. If the water quality meets approved
classification water quality standards, the growing area is placed in the approved classification. If the water quality does not
meet the water quality standards for the approved classification or meets the water quality standards only under certain
conditions, the Authority places the area in another more suitable classification. For a fuller explanation of the classification
of growing waters and the water quality monitoring strategies, see the NSSP Model Ordinance Guidance Documents:
Sanitary Survey and the Classification of Growing Waters, Systematic Random Sampling Monitoring Strategy, and
Management Plans for Growing Areas in the Conditional Classification (ISSC/FDA, 2002).

A field sampling and data analysis design that employs a systematic random sampling plan, assumes that a statistically
representative cross section of all meteorological, hydrographic, and/or other pollution events will be included in the data
set. Therefore, all shellfish growing area data collected shall be used during classification. This sampling and data analysis
design may be applied to approved and restricted shellfish growing areas that are affected by only randomly occurring
pollution events. Additionally, this sampling strategy may be used to classify shellfish growing areas where water quality is
influenced by seasonal water uses or where harvesting is controlled by seasonal resource management restrictions.

Systematic random sampling cannot be applied to areas impacted by point source pollution. This field sampling and data
analysis design presumes that if intermittent, unfavorable changes in water quality occur, they will be revealed in the
bacteriological sampling results. These unfavorable sampling results will then contribute to the variation of the data set. Data
sets displaying greater levels of variation will consequently exhibit an elevated estimated 90th percentile. The Authority's
option to use a systematic random sampling strategy is therefore, contingent upon the acceptance of the estimated 90th
percentile, as the statistic to measure the variance of a data set. This statistic shall, along with the geometric mean or median,
be used when evaluating each sampling station for compliance with NSSP growing area criteria.

An example of an acceptable systematic sampling plan is one that documents a preestablished sampling schedule in the
growing area central file. Monthly or bimonthly sampling regimes are acceptable as long as there is no avoidance of
unfavorable conditions and a reasonable attempt is made to collect samples on the preestablished days. Field sampling crews
will not

be required to take unnecessary risks to sample on any particular day. The sampling plan will address unsafe sampling
(boating) conditions by designating an alternate sampling day or by allocating extra sampling days in the schedule that may
be used when needed.
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If the growing area is intended for year-round harvesting, the sampling regime should stipulate the collection of samples
throughout the year. If the growing area is intended to be approved for direct harvest for only part of the year, the random
sampling plan would need only to address that period when the area is available for harvest. The only exception to this
obligation to a random sampling regime is that the Authority will direct sampling to a particular tidal condition, if that
condition unfavorably impacts the quality of the growing area.

The estimated 90th percentile was suggested in ISSC issue 8109 and its addendum, to address the public health concerns
associated with variation in shellfish growing water-monitoring data. The estimated 90th percentile will weigh every MPN
value in the data set. This statistic will aid the evaluation of the growing water data by accurately describing the results of
the field sampling. When environmental events (such as rainfall) produce unfavorable effects on water quality, a randomly
collected set of growing water data may, while still meeting the "10 percent above 43" criterion, display a greater level of
variance than that associated with NSSP criteria. The "percentage factor” was not intended to allow for variation in the data
caused by changes in environmental conditions at the time of sampling. The "percentage factor" was intended for use with a
normally distributed data set, and reflects the inherent variation of the MPN analytical method.

If growing water data collected following unfavorable pollution events are combined with data collected under normal
conditions, variation is increased. The estimated 90th percentile will reflect this variation. Therefore, the estimated 90th
percentile will facilitate the use of a systematic random sampling strategy, while protecting against the potential public
health problems that may result when shellfish are consumed from growing waters that are adversely affected by intermittent
pollution events. For more information on systematic random sampling, see the NSSP Model Ordinance Guidance
Documents: Systematic Random Sampling Monitoring Strategy (ISSC/FDA, 2002).

G. - H. Standard for the Restricted Classification of Growing Areas Affected by Point Sources or Nonpoint Sources
and Used as a Shellstock Source for Depuration.

Classification as a restricted growing area used as a shellstock source for depuration is an option available to the Authority
as an alternative to placing a growing area in the prohibited classification. Shellstock harvested from these waters are
subjected to depuration, which is a process of reducing the levels of pathogenic organisms that may be present in the
shellstock by using a controlled aquatic environment as a treatment process. Following successful depuration, the shellfish
are safe to eat.

Water samples are collected to determine if the water quality meets the water quality standards for this growing area
classification. The NSSP recognizes two water quality-monitoring strategies: adverse pollution condition and systematic
random sampling. Presence of point sources of pollution requires the use of the adverse pollution condition monitoring
system to collect data for the application of the water quality standard. In growing areas not affected by point sources, the
Authority may elect to use either system. The presence or absence of point sources of pollution and the monitoring system
used dictate the frequency of samples that must be collected for application of the water quality standards. If the water
quality meets the water quality standard for this classification, the growing area is placed in the restricted classification. If
the water quality does not meet this water quality standard, or meets the water quality standard only under certain
conditions, the Authority places the area in either the prohibited or the conditionally restricted classifications. For a fuller
explanation of the classification of growing waters and the water quality monitoring strategies, see the NSSP Model
Ordinance Guidance Documents: Sanitary Survey and the Classification of Growing Waters, Systematic Random Sampling
Monitoring Strategy, and Management Plans for Growing Areas in the Conditional Classification (ISSC/FDA, 2002).

@.03 Growing Area Classification

A. General.

131
12 of 44



FDA/CFSAN & ISSC - Chapter 111 Public Health Reasons And Explanations; NSSP Guide for Control of Molluscan Shellfish

The probable presence or absence of pathogenic microorganisms in shellfish waters is important in deciding how shellfish
obtained from an area may be used. All actual and potential growing waters should thus be classified according to the
information developed in the sanitary survey. Classification should not be revised upward without careful consideration of
trends and currently available data. Included in the sanitary survey file should be a written report with analysis supporting
the classification.

The classification in which a growing area is placed dictates how the shellstock from that area may be used i.e. sold directly
to the consumer to eat or required to be subjected to natural or artificial cleansing prior to sale to the consumer. Therefore,
the Authority must make every effort to use the sanitary survey information to determine the correct classification in which
to place the growing area to minimize public health risk to the consumer. Any change from a more restrictive growing area
classification to a less restrictive classification requires a written sanitary survey report that carefully and thoughtfully
evaluates the changes in the information and data supporting the current classification to justify the less restrictive
classification.

The status of a growing area is different from its classification. A growing area is generally in the open status for harvest
subject to the limitations of its classification. When the conditions for the open status are not satisfied, the growing area may
be placed in the closed status of its classification. For example, in a public health emergency such as deterioration of
growing area water quality following a hurricane, a growing area in the approved classification would be placed in the
closed status until the water quality is determined to meet the water quality standards for its classification. After a closure, a
reevaluation must be made prior to reopening. The growing area would be returned to its open status when the water quality
returns to normal provided it continues to meet all other criteria for the approved classification.

Some growing areas are so remote that there is no possibility of contamination. If an area qualifies for remote status, less
restrictive monitoring requirements are imposed.

B. Approved Classification.
A review of epidemiological investigations of disease and marine biotoxin outbreaks attributable to the consumption of
shellfish reveals that three general situations prevail insofar as contamination of approved growing areas are concerned.

Firstly, improperly conducted or outdated sanitary surveys or misapplication of approved area criteria have unwittingly
allowed sewage contamination of approved areas. Such areas have been shown to be the source of shellfish involved in
shellfish associated disease outbreaks. The misapplication of approved area criteria includes the improper interpretation of
the upper 10 percentile criteria to permit an area that is contaminated 10 percent of the time to be classified as approved.

A report of a 1910 outbreak of typhoid fever involving 41 persons notes that raw sewage from a city with a population of
30,000 was discharged only a few hundred feet away from clam beds and floats. In 1947, a case of typhoid fever was
attributed to clams harvested 200 yards from the outlet of a municipal sewage treatment plant. In the latter case, the coliform
MPN of the harbor water exceeded 12,000 per 100 ml and the area had been posted as closed to shellfish harvesting. In
1961, clams were responsible for at least 15 cases of infectious hepatitis. Subsequent water quality samples from the area
found total coliform levels ranged between 900 to 2,400 MPN per 100 ml. The highest fecal coliform level observed was
2,100 MPN per 100 ml.

In 1978, at least 2,000 persons were victims of oyster-associated food poisoning. The causative agent was determined to be
the Norwalk virus. The oysters were contaminated by sewage and runoff during periods of heavy rainfall. In 1977, there
were over 700 cases of viral gastroenteritis associated with the consumption of sewage-contaminated cockles. Between
November 1, 1980 and April 30, 1981, 450 cases of infectious hepatitis A were reported from the consumption of cockles.
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Secondly, shellfish associated illnesses have been caused by chance contamination of growing areas. These growing areas
were contaminated by fresh fecal material, which was not diffused throughout the entire area and was not readily detectable
by ordinary bacteriological sampling procedures. This possibility of chance contamination was recognized by Dr. Gurion in
his report on a 1902 typhoid outbreak in which he noted "There is a zone of pollution established by the mere fact of the
existence of a populated city upon the banks of a stream or tidal estuary which makes the laying down of oysters and clams
in these waters a pernicious custom if persisted in, because it renders these articles of food dangerous at times, and always
suspicious."

In 1956, an outbreak of infectious hepatitis (691 cases) attributed to oysters, which were contaminated in a wet storage area,
is another example of chance contamination. Similarly in 1939, 87 cases of typhoid were attributed to fecal contamination of
a storage area by a typhoid carrier.

Finally, shellfish ilinesses have been traced back to areas where an intermittent pollution source contaminated the shellfish.
These areas should have been managed and classified as conditionally approved, or classified as restricted.

Shellfish from waters meeting approved area criteria are unlikely to be involved in the spread of disease that can be
attributed to fecal contamination of the shellfish. This is because, in part, a total coliform MPN of 70/100 ml is equivalent to
the fecal material contributed from one person diluted in about 2.27 x 108 liters (8 million cubic feet) of coliform-free water.
In addition, such a small amount of sewage reaching the growing area is likely to have been so treated, diluted, or aged that
it will be of negligible public health significance. This also means an element of time and distance to permit mixing of
sewage or fecal material with large volumes of diluting water. An increasing amount of saltwater will increase the rate at
which many terrestrial microorganisms die out. Many reports have been published on the natural die-off of microorganisms
in the marine environment.

In general, microbial inactivation in seawater occurs by two different processes -physical dilution by diffusion and a process
of biological inactivation. The inactivation process appears to be associated with the following factors: specific
bacteriophages, sunlight and solar radiation, temperature, absorption and sedimentation, predation, antibiosis, action of
inorganic salts, nutrient deficiencies, and action of heavy metals and other substances.

Studies have shown that enteric bacteria in seawater may survive from a few hours to five days and longer. Field and
laboratory studies have demonstrated that enteric viruses can survive in marine water and shellfish from a few days to over
130 days. The survival of viruses in seawater becomes greatly prolonged once they become associated with sediments. Virus
concentrations may be many-fold greater in sediments than in overlying water. In general, viruses survive longer at lower
temperatures, at low salinity, and in waters contaminated by sewage. Evidence from many field studies indicates that a
constant relationship does not exist between either pathogen (bacterial or viral) or coliform content of shellfish and
overlying water.

The effectiveness of sewage treatment processes must be considered in evaluating the sanitary quality of a growing area
since the bacterial and viral content of the effluent will be determined by the degree of treatment which is obtained. The
results of bacteriological sampling must also be correlated with sewage treatment plant operation and evaluated in terms of
the minimum treatment which can be expected with the possibility of malfunctioning, overloading, or poor operations.

The ability of shellfish to concentrate chemical pollutants from water and sediment may lead to accumulation of these
poisonous and deleterious substances to levels that may constitute a public health hazard. The degree to which these added
substances are concentrated depends upon such variables as the species of shellfish, water temperature and salinity, the level
of contaminants in the waters, and the physiological conditions of the shellfish. Concentration factors in oysters may range

133
14 of 44



FDA/CFSAN & ISSC - Chapter 111 Public Health Reasons And Explanations; NSSP Guide for Control of Molluscan Shellfish

from near unity for Strontium 90 to as high as 10*
for DDT. Anatomical distribution in shellfish and biological half-life of the substances are also highly variable.

Although there have been at least nine closures of shellfish growing areas in the United States due to findings of added
poisonous or deleterious substances, there have been no documented illnesses attributed to consumption of shellfish from
these areas. The level of surveillance for these substances in a shellfish control program may vary widely. Review of
existing background data derived from national and international monitoring programs and assessment of potential sources
of the substances should enable program managers to determine if a potential problem exists that may indicate a need for
further field study. Sampling for specific chemical contaminants in shellfish is recommended only when the pollution source
survey reveals a potential problem, or if there is concern due to lack of information.

Limiting maximum permissible concentrations of radioisotopes and unidentified mixtures in water and food has been
established. Current standards should be consulted in evaluating public health significance in market shellfish. The NSSP
Model Ordinance Guidance Documents: Action Levels, Tolerances, and Guidance Levels for Poisonous or Deleterious
Substances in Seafood, (ISSC/FDA, 2002) contains current FDA action levels and tolerances for poisonous and deleterious
substances in seafood. Existing data are insufficient to establish levels for other substances at this time. Information on
procedures for developing action levels and guidelines may be found in the September 30, 1977 Federal Register. In the
absence of specific levels, decisions must be made on a case-by-case basis utilizing the best available knowledge.

The approved classification for a growing area requires that the sanitary survey has determined that there are no
unacceptable concentrations of fecal material, pathogenic microorganisms, or poisonous and deleterious substances. There
are no NSSP limitations on the harvest of shellstock from growing areas placed in this classification.

C. Conditional Classification.

The basic concept of the NSSP is to control the safety of shellfish by preventing their harvest from contaminated growing
areas. In reviewing growing area classifications and sanitary surveys conducted by national and international control
officials, it appears that a common misinterpretation is the classification of an area as approved when in fact the area should
have been classified as conditionally approved. Critical investigations usually reveal that the area is subject to intermittent
pollution events. Careful consideration of an intermittent pollution event, development and application of a management
plan, and cooperation and compliance by all parties may also allow upgrading of an area to a conditionally approved or
conditionally restricted classification instead of requiring the area to be restricted or prohibited at all times.

Intermittent pollution to shellfish growing waters has been a significant cause of shellfish-borne infectious disease outbreaks
worldwide. In 1978, at least 20,000 persons were involved in an outbreak of oyster-associated gastroenteritis attributed to
Norwalk virus. The investigation of the outbreak indicated that a combination of meteorological and hydrographic events
had caused inadequately treated and diluted sewage from a nearby municipal facility to reach the area. In an incident in
1982, at least 471 persons developed gastroenteritis after consumption of sewage contaminated oysters when a combination
of raw sewage bypasses, high rainfall, strong winds, and abnormally low tides caused contamination of an area that was
classified as approved. In both of these instances, application of the conditionally approved area concept probably could
have prevented the outbreaks.

A common situation where this classification might be appropriate is when water quality is, to some degree, dependent upon
the operation of a wastewater treatment plant. For example, the boundaries of an approved shellfish area might be
improperly determined during a period when a wastewater treatment plant is operating at a satisfactory level. If there is some
interruption in treatment, it follows that there will be some degradation of water quality in the growing area which may
require a relocation of the boundaries. The degree of relocation would depend upon such items as the distance between the
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pollution source and the growing area, hydrography, the amount of water, and the amount of pollution.

The concept is also applicable to other situations in which there may be a rapid or seasonal change in water quality.
Examples of such situations include:

The water quality in a growing area adjacent to a resort community may vary according to seasons of the year. During the
summer months, when the community experiences a significant population increase, water quality may be adversely
affected. However, during the winter when there are few people in the community, water quality might improve sufficiently
to allow approval of the area. In some states, this is known as a seasonal closure.

The water quality in a protected harbor in a sparsely settled area, which provides anchorage for a fishing fleet, several
months a year might vary. When the fishing fleet is in, the harbor water might be of poor sanitary quality. However, during
the remainder of the year the quality of the harbor water might be satisfactory. The area would be closed for shellfish
harvesting when the fishing fleet is using the harbor.

The water quality in an area may fluctuate with the discharge of a major river, or rainfall in the area may cause runoff of
pollutants into the growing area. This type of pollution is often referred to as non-point pollution. During periods of low
runoff, such an area might be of satisfactory quality and thus be approved for shellfish harvesting.

The first step in determining whether an area should be classified as conditionally approved or conditionally restricted is to
determine whether sufficient state resources are available to manage, survey, monitor, control harvesting, affect closures,
and reopen the area as required. It should be noted that sources of pollution must be routinely monitored; coordination
between state, local and industry officials must be timely; performance standards must be monitored; and closures must be
immediate and effective. States electing to classify areas as conditionally approved have found the public resource
investment to be substantial.

The second step in determining whether an area should be placed in the conditionally approved or conditionally restricted
classification is to evaluate the potential sources of pollution in terms of their effect on water quality in the area. Some
potential sources of pollution include: bypasses and overflows within a sewage collection and treatment system, intermittent
discharges from boats, seasonally used areas, animals, land runoff, and freshwater flows.

The third step in establishing a conditionally approved or conditionally restricted area is to evaluate each source of pollution
in terms of the water quality standards to be maintained, and to formulate performance standards for each pollution source
having a significant effect on the sanitary quality of the area. The following are examples of different types of performance
standards that might be developed:

Performance standards or closure criteria may be based upon the bacteriological quality of effluent from sewage treatment
plants. This might be stated in terms of chlorine residual if the bacteriological quality of the effluent can be positively related
to chlorine residual. The following is an example of a performance standard for an effluent discharge: "The median coliform
MPN, in any one month, shall not exceed 500 per 100 ml, based on not less than 16 composite samples per month, and not
more than 10 percent of the samples shall have an MPN in excess of 10,000 per 100 ml. Determinations of the chlorine
residual of the effluent should be made hourly and recorded in the permanent plant records."

A performance standard may be based upon total quality of sewage, which can be discharged from any given unit, or from a
combination of units, without causing the basic water quality standards to be exceeded.

A performance standard may be based upon the amount of vessel traffic in the area and the concomitant amount of sewage,
which can be expected.
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Performance standards may be based upon the amount of rainfall in the immediate area. An example could be: “The area
will be closed when there has been 5 cm (2 inches) or more rainfall registered at a rain gauge at (specified area within a
24-hour period)."

Performance standards may be based upon the height of a river stage. An example could be: "When the river at (a specified
area) reaches 3.66 meters (12 feet) or above, the area will be closed."

The design of a waste treatment plant and the plant effluent specifications may be critical to the designation of an area
classified as conditionally approved or conditionally restricted. Design criteria which may be useful in determining the
quality of sewage which can be discharged into an area without exceeding the desired water quality standards include:
population equivalent (coliform) of sewage, predicted survival of coliform in seawater, effectiveness of chlorination and the
total quality of clean dilution water in an area. Results of many studies on the survival of bacteria in seawater have been
published.

The mechanical equipment at critical sewage treatment or pumping units should be such that interruptions will be
minimized. Wherever possible, operations should be automatically recorded on charts. Requirements that might be imposed
depend upon the importance of the unit's relationship to water quality. Important design features of a sanitary waste
collection system that should be considered include:

Storm water should be excluded from the sanitary system. There should be stand-by equipment to insure that treatment or
pumping will not be interrupted. It should be taken into account that interruptions may occur because of damage to a single
unit or a power failure.

The pumps and critical units should be fitted with meters or gauges so the regulatory agency can monitor performance
standards.

Installation of recording scales to indicate rate of chlorine use is helpful. Chlorine flow meters are available that integrate
hydraulic flow with chlorine demand.

Liquid level recording gauges fitted with alarms and located in overflow channels of sewage treatment plants and wet wells
of lift stations are useful. They can be set to indicate when overflow takes place. It is good operating procedure to date
recording charts. Gauges should be calibrated and maintained so that indicated discharge rates are accurate.

Automatic devices to warn of failure or malfunctioning at self-operated pumping stations or treatment plants can be an
important control.

Another factor to consider in developing a conditionally approved or conditionally restricted area is that a prohibited area
must be interposed between the conditionally approved or restricted area and the source of pollution. The size of such area
should be based on the total time it would take for the operating agency to detect a failure, notify the state shellfish control
agency, and for the latter agency to issue a notice to stop shellfish harvesting. It is recommended that the area be of such size
that the flow time through the safety area is at least twice that required for the notification process to become effective. Due
consideration should be given to the possibility that closure actions might be necessary on holidays or at night.

The length of time a conditionally approved or conditionally restricted area should be closed following a temporary closure
will depend upon several factors including the species of shellfish, water temperature, shellfish activity and cleansing rates,
presence of silt or other chemicals that might interfere with the physiological activity of the shellfish, and the degree of
pollution of the area.
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The conditional classifications are designed to address growing areas that are subject to intermittent microbiological
pollution. These optional classifications offer the Authority an alternative to placing the area in the restricted or prohibited
classification year round when during certain times of the year or under certain conditions, the shellstock from the growing
area may be safely harvested. Public health protection and the control of shellfish safety in the use of the conditional
classifications are afforded through the use of a management plan. The management plan for each growing area placed in a
conditional classification is based on the information gathered during the sanitary survey. The plan establishes a strict set of
criteria that must be met for the growing area to remain in the open status. Failure to meet the criteria automatically places
the growing area in the closed status, with immediate notice to the public, the affected industry, and the plan's participants.
Two of the most important components of the management plan are: the acceptance of and the agreement to the conditions
of the management plan by the one or more Authorities involved, other local, state and federal agencies which may be
involved, the affected shellfish industry, and the persons responsible for the operation of any treatment plants or other
discharges that may be involved; and the annual reevaluation of compliance with the plan to assure public health protection.
Use of the conditional classification requires more intense monitoring and more frequent reevaluation because of the
intermittent nature of the pollution event.

When the Authority has sufficient resources to manage a conditional classification, the use of the conditional classification
could allow the safe use of growing areas that might otherwise not be available to the shellfish industry. For a complete
discussion of the conditional classification, see the NSSP Model Ordinance Guidance Documents: Management Plans for
Growing Areas in the Conditional Classification

(ISSC/FDA, 2002). For additional information concerning the classification of growing waters and the sanitary survey, see
the NSSP Model Ordinance Guidance Documents: Sanitary Survey and the Classification of Growing Waters (ISSC/FDA,
2002).

D. Restricted Classification.

The restricted area classification is an option available to state shellfish control agencies to use instead of a prohibited
classification. The establishment of a restricted area might be considered in instances where an area does not meet approved
area criteria but is not grossly polluted. Another common situation where this classification might be appropriate is for areas
affected by non-point pollution from either urban or rural sources that cause the water quality to fluctuate unpredictably or
of sufficient frequency that a conditionally approved area is not feasible. In such instances, the state may, at its option,
classify these areas as restricted and may limit the use of the shellfish to relaying, container relaying, or depuration
operations.

Relaying is a process of reducing the levels of microorganisms that may be present in the shellstock by moving the
shellstock to growing areas in the approved classification and using the shellstock's ability to cleanse itself naturally as a
treatment process. Depuration is a process of reducing the levels of pathogenic organisms that may be present in the
shellstock by using a controlled aquatic environment (i.e. a land based facility) as a treatment process.

The sanitary and bacteriological criteria to be applied by the state for classifying restricted areas are to be developed by the
state shellfish control agency. The criteria may vary according to the use to be made of the shellfish and according to the
effectiveness of the relay and/or depuration process to which the shellfish will be subjected. The effectiveness of the process
is determined by a study as provided for in the Model Ordinance, Chapter V, Shellstock Relaying and Chapter XV,
Depuration. The purpose of this study is to establish the bacteriological quality requirements for the shellfish processing.
Effectiveness of the process is likely to vary from one cleansing area to another, from one species of shellfish to another, and
from one depuration plant to another. The classification criteria may be based upon the quality of the shellfish or the water
in the restricted area in addition to other sanitary parameters.
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Before classifying an area as restricted, the state shellfish control agency should make a determination of whether sufficient
state resources are available to monitor pollution sources; to provide coordination between state, local and industry officials;
to issue special harvesting permits; and to supervise harvesting and transportation of shellfish to depuration facilities or relay
sites. Some states that have classified areas as restricted have found the resource investment to be substantial. For a
complete discussion of relay, see the NSSP Model Ordinance Guidance Documents: Shellstock Relay (ISSC/FDA, 2002).
For a complete discussion of depuration, see the NSSP Model Ordinance Public Health Reasons and Explanations Chapter
XV Depuration (ISSC/FDA, 2002).

E. Prohibited Classification.

The positive relationship between disease and consuming contaminated shellfish has been clearly established. Prevention of
consumption of contaminated shellfish is the primary objective of the NSSP. The prohibited area classification is the most
restrictive growing area classification, used for areas subject to gross pollution. The use of this classification is also required,
as a precautionary measure, for any growing area where the shellfish authority has not performed a sanitary survey, and for a
growing area immediately adjacent to a sewage treatment plant outfall, irrespective of the level of effluent treatment
provided. The harvesting of shellstock is not allowed for any human food use. For additional information concerning the
classification of growing waters and the sanitary survey, see the NSSP Model Ordinance Guidance Documents: Sanitary
Survey and the Classification of Growing Waters (ISSC/FDA, 2002)

@.04 Marine Biotoxin Control

Marine biotoxins may be ingested by molluscan shellfish feeding on toxic dinoflagellates. Dinoflagellates in their vegetative
stage flourish seasonally when water conditions are favorable. Toxic blooms of dinoflagellates can occur unexpectedly or
may follow predictable patterns. Paralytic shellfish poisoning (PSP), neurotoxic shellfish poisoning (NSP) and domoic acid
poisoning, also known as amnesic shellfish poisoning (ASP) are the three types of poisonings most commonly associated
with oysters, clams, mussels and scallops in the United States.

Cases of paralytic shellfish poisoning, including several fatalities resulting from poisonous shellfish, have been reported
from both the Atlantic and Pacific coasts. The minimum quantity of poison, which will cause intoxication in the susceptible
person, is not known. Epidemiological investigations of paralytic shellfish poisoning in Canada have indicated 200 to 600
micrograms of poison will produce symptoms in susceptible persons. A death has been attributed to the ingestion of a
probable 480 micrograms of poison. Investigations indicate that lesser amounts of the poison have no deleterious effects on
humans. Growing areas should be closed at a level to provide an adequate margin of safety, since in many instances, toxicity
levels will change rapidly.

A review of the literature and research dealing with the source of the poison, the occurrences and distribution of poisonous
shellfish physiology and toxicology, characteristics of the poison, and prevention and control of poisoning has been
prepared.

In Gulf coast areas, toxicity in shellfish has been associated with red tide outbreaks caused by massive blooms of the toxic
dinoflagellate, Karemia breve (formerly Ptychodiscus brevis). Toxic symptoms in mice suggest a type of neurotoxic
shellfish poisoning rather than symptoms of paralytic shellfish poisoning. The most common public health problem
associated with Karemia breve blooms is respiratory irritation; however, neurotoxic shellfish poisonings associated with
Karemia breve

blooms have been reported in Florida. Uncooked clams from a batch eaten by a patient with neurotoxic symptoms were
found to contain 118 mouse units per 100 grams of shellfish meat.

Toxic dinoflagellates are indigenous to most coastal and estuarine waters on the Atlantic, Gulf, and Pacific coasts of
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America, as well as in many other parts of the world. Blooms of these organisms can occur unexpectedly and rapidly. This
phenomenon occurred in New England in 1972 when shellfish suddenly became toxic in a previously unaffected portion of
the coastline and resulted in many illnesses. During 1991 and 1992, there was a spread of domoic acid producing organisms
throughout the world including the detection of high numbers of Pseudonitzschia pseudodellcatissima in Australia and
Pseudonitzschia pseudoseratia

in California. Domoic acid was also recovered from shellfish in Washington and Oregon. All shellfish producing states or
MOU countries must have a contingency plan that defines administrative procedures, laboratory support, sample collection
procedures, and patrol procedures to be implemented on an emergency basis in the event of the occurrence of shellfish
toxins. A model state contingency plan for control of marine biotoxins is provided in the NSSP Model Ordinance Guidance
Documents, A.2., Guidance for Developing Marine Biotoxin Contingency Plans (ISSC/FDA, 2002).

All states or MOU countries must monitor toxin levels to establish a baseline historical reference. Thereafter, states or MOU
countries where shellfish toxins are likely to occur must monitor toxin levels on a routine basis to meet the approved area
requirements for direct market harvesting. Experience with monitoring for shellfish toxins suggests that an effective program
should include the following:

Sampling stations should be located at sites where past experience has shown toxin is most likely to appear first.

Samples should be collected of shellfish species which are most likely to reveal the early presence of toxin and which are
most likely to show the highest toxin levels. For example, mussels have been found to be useful for early PSP detection.

The frequency and period for collection of samples should be based upon historical patterns. This assumes several years of
baseline data in order to establish stations and sampling plans.

An information network should be established between the health and marine resource communities and the state shellfish
control agency. Any toxin-like illnesses related to shellfish and environmental phenomena such as dinoflagellate blooms,
fish kills, or bird kills, which might indicate the early stages of an increase in toxin levels should be rapidly communicated
over the network.

Sampling stations and frequency of sampling should be increased when monitoring data or other information suggests that
toxin levels are increasing.

Sample collection, sample transportation, and sample analysis procedures should be developed so that in an emergency
sample results will be known within 12 hours.

When monitoring data or other information indicates that toxin levels have increased to the quarantine levels, growing area
closures must be immediately implemented. The determination of which growing areas should be closed should include
consideration of the rapidity with which toxin levels can increase to excessive levels and the inherent delays in the state
sample collection procedures. It may be appropriate to close growing areas adjacent to known toxic areas until increased
sampling can establish which areas are toxin free and that toxin levels have stabilized.

Shellfish growing areas closed because marine biotoxins have exceeded quarantine levels may be reopened for growing after
a sufficient number of samples and other environmental indices, if used, have established that the level of toxin will remain
below quarantine levels for an extended period. For example, experience has shown that appropriate reopening criteria
include a minimum of three samples collected over a period of at least 14 days. These samples should show the absence of
PSP or levels below 80 micrograms per 100 grams.

A. Contingency Plan.
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The suitability of some areas for harvesting shellstock is periodically influenced by the presence of toxigenic micro-algae.
Recent increases in toxigenic micro-algae distribution dictate that a more comprehensive series of public health controls be
adopted. The need exists to make contingency plans to address the contamination of a growing area by toxigenic
micro-algae or a disease outbreak caused by marine biotoxin. This contingency plan must describe administrative
procedures, laboratory support, sample collection procedures, and patrol procedures to be implemented on an emergency
basis in the event of the occurrence of marine biotoxin in shellstock. The primary goal of this planning should be to ensure
that maximum public health protection is provided in growing areas subject to marine biotoxin contamination. For a fuller
discussion of marine biotoxin disease and its management in shellfish growing areas, see the NSSP Model Ordinance
Guidance Documents: Guidance for Developing Marine Biotoxin Contingency Plan (ISSC/FDA, 2002).

B. Marine Biotoxin Monitoring.

The primary purpose of a marine biotoxin-monitoring program is to prevent illness or death among the shellfish consuming
public. The monitoring program should use the "indicator station" and "critical species" concepts to develop an early
warning system to prevent harvest of biotoxin contaminated shellstock. For a full discussion, see the NSSP Model
Ordinance Guidance Documents: Guidance for Developing Marine Biotoxin Contingency Plan (ISSC/FDA, 2002).

C. Closed Status of Growing Areas.

In the event of a toxigenic micro-algae bloom, shellstock-growing areas shall be placed in the closed status for harvesting to
prevent human consumption of biotoxin-contaminated shellfish. The biotoxin level governing the need to place the growing
area in the closed status will vary depending on the species of toxigenic micro-algae and the species of bivalve shellfish.
Since the ability to concentrate biotoxins varies among species, it is possible for one species in a growing area to have safe
levels of biotoxin while another species in the same growing area will have dangerous biotoxin concentrations. In this
situation, the Authority may permit the harvesting of one species with no adverse public health consequences while
prohibiting the harvest of another species. In these situations, the Authority must closely monitor the growing area and
develop a sufficient database for use in making this determination.

The Authority must develop criteria, which must be met before a growing area can be returned to the open status for
harvesting. These criteria should integrate public health, conservation, and economic considerations. The criteria should also
employ a sufficient number of samples and other environmental indices, if used, to establish that the level of toxin will
remain, for an extended period of time, at levels safe for human consumption. For additional discussion concerning biotoxin
contamination of shellstock, see the NSSP Model Ordinance Guidance Documents:Guidance for Developing Marine
Biotoxin Contingency Plan (ISSC/FDA, 2002).

D. Heat Processing.

Heat treatment can reduce the toxicity of some biotoxins. When heat treatment is used, the Authority must require that the
processor provide adequate demonstration of the destruction of the biotoxin and adequate controls to assure that the end
product is safe for human consumption.

E. Records.

Good record keeping is essential to the successful management of a marine biotoxin contingency plan. Appropriate records
of monitoring data, evaluation reports, and closure and reopening notices should be compiled and maintained by the
Authority. This information is important in defining the severity of the problem, as well as for a retrospective evaluation of
the adequacy of the entire control program.

@.05 Marinas
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A. Marina Proper.
Under the NSSP, any growing area within the confines of the marina proper is presumed to be contaminated for some period
of time. Therefore, no growing area within the marina proper can be placed in the approved classification.

B. Adjacent Waters.

The microbiological and chemical contamination associated with marina facilities may result in the contamination of
adjacent shellfish growing waters. The NSSP has developed a set of evaluation criteria to be used in determining if the
growing waters adjacent to a marina are affected by microbiological contaminants associated with sewage. Since there are
significant regional differences in all factors that affect pollution loading from marinas, sufficient flexibility must be allowed
to account for these differences. The Authority has the option of applying the specified occupancy and discharge rates
necessary to conduct a dilution analysis. The Authority may also opt to conduct studies to document different rates for
specific areas. Best professional judgment of qualified individuals and best available technology must be applied to
determine adequate restrictions on harvesting in and around marinas.

Chapter V. Shellstock Relaying
Requirements for the Authority

©@.01 General.

Relaying is the practice of harvesting bivalve shellstock from polluted growing or growing areas and placing them in
unpolluted bodies of water for a sufficient time for the shellstock to reduce contaminating microorganisms or chemicals to
safe levels. Through the natural cleansing process in relaying, shellstock resource that would otherwise not be available for
human consumption is made safe and becomes accessible to the shellfish industry and the consumer. As early as 1911,
public health officials were investigating the use of natural cleansing through relaying to reduce pathogenic organism levels
in oysters. For a complete discussion of relaying activities, see the NSSP Model Ordinance Guidance Documents: Shellstock
Relay (ISSC/FDA, 2002).

@.02 Contaminant Reduction.

Research has shown that shellfish have the ability to purge themselves of certain microbial and chemical contaminants when
placed in clean saline water. The rate of purging depends on the specific contaminants, species of shellfish, and
environmental factors such as temperature and salinity. The shape of the containers used to hold the shellstock may also
affect the purging rate. Because of the differences in purging rates among shellfish species and contaminants, a specific
study must be performed in each growing area used for relaying to determine the purging rates, and the relay activity must
be carried out in strict conformance with criteria established from the study. For a fuller discussion of the factors effecting
contaminant reduction during relay, see the NSSP Model Ordinance Guidance Documents: Shellstock Relay (ISSC/FDA,
2002).

@.03 Licenses to Relay Shellstock.

Licensing of each person who harvests shellstock is an important control measure to help protect against contaminated
shellstock reaching the consumer and to help maintain accurate source identity records. Special permits must be issued to
licensed harvesters for taking shellstock from contaminated growing areas and transporting them to other growing areas for
the purpose of natural cleansing. Use of special permits with special harvesting conditions facilitates the shellfish authority's
prevention of contaminated product being diverted for sale to the consumer prior to treatment rendering the shellstock safe
for consumption. For more information concerning relay, see the NSSP Model Ordinance Guidance Documents: Shellstock
Relay (ISSC/FDA, 2002).
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@.04 Management of Relaying Activities.

Because shellstock relaying involves the harvesting and transport of contaminated shellstock and its treatment to render it
safe for human consumption, great care must be taken to assure that contaminated product does not inadvertently reach the
consumer. This requires direct supervision of the operation and good enforcement by the shellfish authority. Techniques
such as special licenses, testing of shellstock before and after relay activities, special tagging of shellstock during relay,
special marking of the growing areas used for natural cleansing, record keeping, and additional patrol activities are used to
ensure that effective contaminant purging is completed before the shellstock is marketed to the consumer. For additional
information concerning the management of shellstock relaying, see the NSSP Model Ordinance Guidance Documents:
Shellstock Relay (ISSC/FDA, 2002).

Requirements for Harvesters

.01 Harvester License Required.

Licensing of each person who harvests shellstock is an important control measure to help protect against contaminated
shellstock reaching the consumer and to help maintain accurate source identity records. Harvesters must work with the
shellfish authority to foster the use and enforcement of special permits to prevent bypassing of the natural cleansing
treatment process. Compliance with permit requirements is extremely important. Prevention of sale of contaminated
shellstock to the consumer is the primary objective of the NSSP. Use of special permits with special harvesting conditions
facilitates the shellfish authority's prevention of contaminated product being diverted for sale to the consumer prior to
treatment rendering the shellstock safe for consumption. For more information concerning relay, see the NSSP Model
Ordinance Guidance Documents: Shellstock Relay (ISSC/FDA, 2002).

Chapter VI. Shellfish Aquaculture

Oysters, clams, mussels and scallops are filter feeders and therefore have the ability to concentrate microorganisms,
including human pathogens and toxigenic micro-algae, and poisonous or deleterious substances from the water column if
these organisms or substances are present in the growing area. Concentrations in the shellfish may be as much as 100 times
that found in the water column. If the microorganisms concentrated are harmful to humans, and if, in the case of human
pathogens, the shellfish are consumed raw or partially cooked, human disease can result. Poisonous or deleterious
substances can induce illness or death immediately or through long-term exposure, may contribute to the development of
cancer in humans. Additional information concerning the disease causing potential of shellfish can be found in the NSSP
Model Ordinance Guidance Documents: Guidance for Developing Marine Biotoxin Contingency Plan, Sanitary Survey and
the Classification of Growing Waters, and Shellstock Relay (ISSC/FDA, 2002).

The culturing of molluscan shellfish in natural and artificial growing areas is known as aquaculture. This may include the
cultivation of molluscan shellfish with non-molluscan species in a common aquaculture system known as polyculture.
Oysters, clams, mussels and scallops raised in aquaculture operations are subject to the same potential for contamination as
they are growing in the wild. In land-based operations, there may be some additional risk of accumulation in the shellstock
of animal drugs used to stimulate growth and control mollusk diseases, or fish diseases in the case of polyculture. Since
some components of aquaculture such as relaying, wet storage, depuration, growing water classification and tagging, are
similar to other activities covered in the NSSP Model Ordinance, they are regulated under those Model Ordinance chapters.
The shellfish authority must have an adequate legal basis and sufficient resources to regulate public health concerns
pertinent to bivalve shellstock aquaculture.

Polyculture and land-based monoculture operations must be under adequate control to assure the shellstock product
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harvested will be acceptable for human consumption. The shellstock authority must establish detailed procedures for issuing
permits for shellfish aquaculture, approving culturing sites and boundaries, controlling of harvesting, sampling of shellstock,
monitoring environmental parameters, keeping records, imposing quarantine measures, controlling the use of animal drugs
to stimulate growth or treat diseases, and developing other control measures as may be necessary. The shellfish authority
should work with FDA in its review of the plans for a land based aquaculture operation.

Of particular concern in land-based systems is the use of a closed or recirculating water system. Potential exists for
shellstock contamination through the failure of the water treatment system to sufficiently disinfect the water to control levels
of human pathogens that might be introduced through the water supply or other means. There is also potential for the
increased concentration of poisonous and deleterious substances such as animal drugs or antifouling agents in the water
supply and subsequently the shellstock over time.

Prior to its harvest for sale in interstate commerce, the aquaculturist must demonstrate that the water in the land-based
system met the NSSP Model Ordinance criteria for direct sale of shellstock to the consumer. If the water supply does not
meet those criteria, the aquaculturist must subject the shellstock to relaying or depuration prior to sale. Relay is a process of
reducing the levels of microorganisms that may be present in the shellstock by moving the shellstock to growing areas in the
approved classification and using the shellstock's ability to cleanse itself naturally over time as a treatment process.
Depuration is a process of reducing the levels of pathogenic organisms that may be present in the shellstock by using a
controlled aquatic environment (i.e. a land based facility) as a treatment process.

The cultivation of shellfish with other species in a common aquaculture system is known as polyculture. There are some
additional public health concerns related to polyculture. Greater potential may exist for contamination of oysters, clams,
mussels and scallops with human pathogens and animal drugs in polyculture. However, the extent of that potential is not
known. The extensive use of tanks, sea enclosures, floating rafts, ponds, etc. in polyculture makes the oysters, clams,
mussels or scallops highly vulnerable to pollution from various sources, including their association with the other species
present in the polyculture operation. The usage of anti-fouling agents (tributyltin, copper, etc.), hormones, and antibiotics in
finfish aquaculture has evoked concern about its environmental effects and potential threat to human health through
bioaccumulation in shellfish. Therefore, a conservative approach to polyculture is provided in the NSSP Model Ordinance
requirements.

Chapter VII. Wet Storage in Approved and Conditionally Approved Growing Areas

The purpose of wet storage is to improve palatability of shellfish by desanding or increasing their salt content, or to provide
temporary storage for depurated shellfish or shellfish from approved or conditionally approved harvest areas. Wet storage
facilities are not designed and operated to increase the safety of shellfish. Therefore, all controls pertaining to shellfish for
direct consumption must be applied.

Effective control measures must be established and implemented by the Authority to ensure that wet stored shellfish are
protected from becoming contaminated. These control measures include review of the plans for proposed wet storage areas
or flats; review of the design and operating procedures for onshore facilities; periodic inspections of wet storage facilities;
and, evaluation of the water quality for compliance with the requirements of the Model Ordinance.

The types, location, and uses of wet storage operations are highly variable and may range from temporary storage near shore
in approved areas to onshore tanks using recirculating natural or synthetic seawater for the purpose of desanding, temporary
storage, or salt uptake. Consequently, it is not possible to provide detailed guidelines in the Model Ordinance and it is
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necessary for each separate operation to be developed and evaluated on its own merit with respect to overall Program
guidelines.

Removing shellfish from growing beds for storage in areas close to shore may subject such shellfish to constant or
intermittent pollution. Shellfish in wet storage tanks are similarly subjected to pollution if the tank water is obtained from a
polluted source. An example of health consequences due to such contamination is the outbreak (691cases) of infectious
hepatitis in Sweden in 1956 attributed to oysters contaminated in a wet storage area.

Shellfish on floats near shore may be more directly exposed to potential contamination from boats and surface runoff than
are shellfish in their natural growing areas. Therefore, particular emphasis should be placed on a sanitary survey of the
vicinity to ensure that chance contamination does not occur.

Careful consideration must be given to designing and operating onshore wet storage tanks to ensure that shellfish are not
contaminated during holding or do not die from physiological stresses such as low dissolved oxygen and unsuitable
temperatures or salinity. Excessive mud on the shells and dead shellfish may increase bacterial loads in the tanks and lead to
increased microbial levels in the shellfish during wet storage. Hence, washing and culling the shellfish prior to wet storage is
essential.

Chapter VIII. Control of Shellfish Harvesting

Requirements for the Authority.

Other portions of this section of the Guide have described the public health reasons for limiting shellfish harvesting to areas
free of contamination and shellfish toxins. Methods have been described for the evaluation and classification of such areas.
However, classification is not effective unless the State can prevent illegal harvesting of shellfish from closed areas. For a
full discussion of control activities, see the NSSP Model Ordinance Guidance Documents: Growing Area Patrol and
Enforcement (ISSC/FDA, 2002).

For the most part, control of illegal harvesting depends upon the police activities as described in this chapter, @01.B.
Adequate delineation of closed areas is fundamental to effective patrol. The type of area identification will be determined by
the structure of the local shellfish industry and the legal requirements for each State to permit successful prosecution.
Posting a warning sign is one method of informing shellfish harvesters that an area is closed to the taking of shellfish for
public health reasons.

Other methods for identification of closures include telephone, maps issued at checkpoints, or with harvesting licenses,
direct mail, and news media. It is recommended that the advice of the State's legal counsel be obtained to insure that the
marking of closed areas and notifications to shellfish harvesters are such that persons harvesting from closed areas can be
successfully prosecuted.

The primary objective of the NSSP is to ensure that shellfish are only harvested from areas free of excessive concentrations
of pathogenic microorganisms and poisonous or deleterious substances. Growing areas may be classified as to their
public-health suitability for shellfish harvesting on the basis of information obtained by sanitary surveys in accordance with
Chapter 1V., @01. However, if local shellfish harvesters are not convinced of the need for restrictions, shellfish may be
harvested surreptitiously from closed areas. Thus, the patrol element of the NSSP is important to ensure compliance with the
public-health safeguards resulting from the sanitary survey. The fact that the law prohibits the removal of shellfish from
certain areas will deter the majority of the population from attempting to harvest such shellfish, provided they are aware of
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the law and of the areas which are closed. Where traditional gathering practices have prevailed, local public opinion may not
support the need for such closures. In such cases, favorable opinion may be developed through an educational program or a
locally demonstrated need resulting from an outbreak of shellfish-associated illness or intoxication.

The type of patrol needed for any particular situation cannot be specified and is determined by the nature of areas to be
patrolled, means of access, methods of harvesting, and species. Patrol equipment should be such that the officers can
apprehend persons illegally harvesting shellfish in a closed area. Equipment that has proven effective for apprehension of
illegal harvesters includes: small, high-speed, readily transportable boats capable of operating in open waters; automobiles;
aircraft; communications for coordinating patrol activities; radar surveillance systems; and night scopes.

Organization of the patrol activity must take into consideration the need for night, weekend, holiday, undercover and
surprise patrols. Various patrol methods may be used depending on the nature of the area to be patrolled and the type of
industry.

Complete removal of shellfish from polluted areas provides a safeguard against contaminated shellfish reaching the market.
In some cases, depletion may be the method selected to eliminate an irresistible temptation for harvesters. Depletion may be
more economical and effective than patrol of closed areas and will serve to protect public health.

Educational programs should be developed for both industry and the public describing the public health necessity for
eliminating shellfish harvesting from closed areas. Programs developed specifically for participation of key industry people
may be especially helpful in eliciting cooperative efforts of the entire industry. Such programs should focus on incentives to
eliminate harvesting and marketing of shellfish from closed areas.

The adequacy of state laws as a basis for prosecution is an important component of this activity. Shellfish patrol will be
ineffective and or compromised if State laws are so written or interpreted that violators can not successfully be prosecuted
and if penalties are so small that they are economically unimportant. It is important that periodic assessments are made by
the State control or patrol agency of the degree of success of court actions taken in response to illegal harvesting.
Information of this nature is necessary for both the analysis of the effectiveness of the program and for education purposes.
Prosecution will be difficult where local public opinion does not support the need for the restriction or the courts are not
fully aware of the public health hazards associated with the crime.

Requirements for Harvesters.

Precautions exercised in gathering shellfish from approved growing areas may be nullified if shellfish are contaminated with
bilge water or polluted overboard water, or in the case of trucks, with contaminated water on the floor or hazardous
materials on or adjacent to the shellstock. Also, several investigations have been conducted by States and the FDA regarding
shipments of shellfish where product deterioration resulted when shellstock was held or shipped under adverse conditions
such as direct sunlight and warm temperatures. These studies reaffirm the critical role that adequate shellstock protection
and refrigeration plays when ambient temperatures are high. Product deterioration and bacterial growth occurs when
shellstock is left exposed for several hours on harvest boats. If this shellstock is transported in trucks without adequate
prechilling and in-transit refrigeration, product deterioration continues.

The majority of studies on microbiological quality of shellfish point up the need to refrigerate shellstock quickly after
harvesting and maintain the product below 10°C (50°F) throughout processing, distribution and storage. It should be noted
that a study by Cook and Ruple reported in 1989, showed that 10°C (50°F) storage of summer harvested Eastern oyster
shellstock from the U.S. Gulf Coast, prevented the multiplication of fecal coliforms and vibrios, including Vibrio vulnificus.
Universally, food control officials consider shellfish as a potentially hazardous food that is capable of supporting rapid and
progressive growth of infectious or toxigenic microorganisms. Other foods in this category are milk, milk products, eggs,
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meat, poultry and fish. Generally, FDA recommends that potentially hazardous food be held at 7.2°C (45°F) or below, and if
large volumes are involved in processing, methods be employed to rapidly cool the product to an internal temperature of
7.2°C (45°F) within four hours (20).

Several studies have established that some pathogenic Vibrio species and other autochthonous bacteria may be present in
marine sediments throughout the year. One study of Vibrio species and Aeromonas hydrophila in sediments of Apalachicola
Bay, Florida, routinely detected V. parahaemolyticus, V. alginolyticus, and A. hydrophila and during some portions of the
year at relatively high levels (up to 46,000 organisms per gram). Additionally, V. vulnificus, V. cholerae, V. fluvialis were
detected at levels up to 2,400 organisms per gram of sediment.

Furthermore, there is evidence that some pathogenic organisms will survive in shellfish for a considerable length of time
after harvesting and that some bacterial pathogens may multiply in the absence of adequate refrigeration. Vibrio species can
also survive on inadequately cleaned equipment in a processing plant. Washing sediments from shellstock at the time of
harvest helps to protect the shellfish and the processing equipment from becoming contaminated. Washing shellstock also
helps to prevent quantities of mud and other bacteria from being mixed with the shucked shellfish, thereby contributing to
high bacterial counts in the finished product. Muddy shellstock also makes it difficult to maintain shucking rooms in a clean,
sanitary condition.

Water used for shellstock washing should be of good sanitary quality, to avoid possible contamination of the shellstock.
There are instances when shellstock washing by the harvester might introduce a sanitary hazard because of the possible
tendency of the harvester to wash the shellstock with polluted water from a harbor area, rather than with clean water from a
growing area. Therefore, the Authority may waive the requirement for shellstock washing by the harvester when there are
climatic, technical, or sanitary reasons for such action. In such event, the processor becomes responsible for washing
shellstock.

It is necessary to protect the shellfish from pollution by disease-causing organisms that may be present in body wastes
discharged from boats. This item is intended to protect the shellfish from chance pollution during harvesting. The likelihood
of body wastes being discharged from boats will be considered in evaluating the sanitary quality of the harvesting area. If
discharges are not adequately controlled, the area cannot meet the classification requirements for an approved harvesting
area.

Licensing of each person who harvests shellfish for sale to a certified dealer is an important control measure to help protect
against illegally harvested shellfish and to help maintain accurate source identity records. Harvesters must provide
information necessary to create a record of the origin, quantity, and date of harvest that can be used to trace lots of
questionable shellstock back to the source(s). Investigation of disease outbreaks can be severely hindered if the source of the
shellfish cannot be readily identified. This can result in shellfish from the unacceptable source continuing to be used and
continuing to cause illness. Health authorities may be forced to close safe areas, to ban safe shipments or to seize safe lots as
a public health precaution if the source of contaminated shellfish cannot be accurately and rapidly determined.

Chapter IX. Transportation

Requirements for the Authority.

Studies conducted during the period from pre-1925 to 1989 showed that the bacteriological examination of shellfish is an
important tool

in detecting: product mishandling; temperature abuse; and gross errors in growing area classification. The studies also
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demonstrated that shellfish will generally reflect the bacteriological quality of the water in which they have grown.
However, this relationship is not consistent. Variation reflects differences in species and product forms and seasonal
conditions at the time of harvest. Some studies concluded that there is no single uniform bacteriological standard which
could be applied to all species of shellfish.

Efforts to develop satisfactory bacteriological criteria for interstate shipments of shellfish (especially oysters) as received at
the wholesale market level were begun in 1950. During the period from 1950 to 1964, there were many studies conducted to
determine the bacteriological changes associated with shellfish harvesting, shucking - packing and marketing. Throughout
this period various coliform and plate count standards were developed under the NSSP. However, it wasn't until 1965, that
the fecal coliform and standard plate count criteria were applied to all species of shucked oysters at the "wholesale market
level" (wholesale market level not defined). In 1968, the NSSP Workshop adopted these criteria, presumably for all species
and product forms of oysters, clams and mussels.

Certified dealers are responsible to assure that shellfish purchased for direct sales, further shipments, or processing are safe
and wholesome. The safety of shellfish is predicated on the cleanliness of the growing area waters from which they are
obtained, and the sanitary practices applied during harvesting and shipping.

The positive relationship between sewage-polluted shellfish and enteric disease has been demonstrated many times. Because
physiologically active shellfish pump and filter large quantities of water as part of their feeding process, rapid intake and
concentration of bacteria, viruses, marine toxins, and other poisonous and deleterious substances may occur. Therefore, the
shellfish may contain higher levels of chemical contaminants or pathogens than are found in the water in which they grow.

The shellfish-water bacteria ratio depends upon the shellfish species, water temperature, presence of certain chemicals, and
varying physiological capabilities of the individual animals. If the water in which the shellfish are grown is polluted, it may
be assumed that the shellfish will also contain pathogenic bacteria or viruses capable of causing disease in man.

In addition, shellfish contaminated by added trace metals can result in illness to man if consumed in sufficient quantities.
Health hazards also may result from the presence of naturally occurring biotoxins produced by certain marine
dinoflagellates. The occurrence of these poisons is related to the concentration of toxic dinoflagellates in the growing area.
The contamination of shellfish by these dinoflagellates usually occurs in well-defined areas and, in some instances, only
during certain seasons not widespread over all shellfish producing areas.

Cooking does not necessarily ensure safety of contaminated shellfish since, in ordinary cooking processes; shellfish may not
be heated sufficiently to ensure a kill of pathogenic organisms, although a considerable reduction will take place. Also,
normal cooking processes cannot be relied upon to destroy paralytic shellfish poison.

Certified dealers have three principal responsibilities to assure that the consumer receives a safe product. The first is to
purchase only safe and wholesome raw products. The second is to maintain the product in a sanitary manner. The final
responsibility is to ship the product under sanitary conditions. The tagging and shipping records requirements, the sanitary
shipping practices requirements, and the raw product inspection requirements are necessary to fulfill these responsibilities.

Chapter X. General Requirements for Dealers
.01 General HACCP Requirements.

HACCP is a preventive system of hazard control. It consists first of an identification of the likely hazards that could be
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presented by a specific product, followed by the identification of the critical control points in a specific production process
where a failure to control would likely result in a hazard being created or allowed to persist. These critical control points
(CCP) are then systematically monitored, and records are kept of that monitoring. Corrective actions are also documented
when problems occur.

The application of HACCP controls by the molluscan shellfish industry, coupled with inspections by Shellfish Control
Authorities based on the HACCP system, are a more effective and efficient system for ensuring the safety of molluscan
shellfish products than the traditional Good Manufacturing Practices-based system. Adoption of HACCP controls by the
molluscan shellfish industry will provide a basis for enhanced consumer confidence in the safety of molluscan shellfish.

The first step in the HACCP process, called Hazard Analysis, should include an assessment of both the likelihood that a
food safety hazard will occur and its severity if it does occur. To be addressed by the HACCP system, the hazards must be
such that their prevention, elimination, or reduction to acceptable levels is essential to the production of safe food. Even
factors beyond the control of the processor, such as how the food will be distributed and how it will be consumed, must be
considered because these factors could influence how it should be processed. A hazard is a biological, chemical, or physical
property that may cause a food to be unsafe.

All dealers must conduct a hazard analysis or have one conducted on their behalf. The hazard analysis need not be
performed according to a standardized regime, nor must it be documented in writing for review by the State Shellfish
Control Authority.

The hazard analysis must identify the hazard of pathogen contamination at the receiving CCP as a significant hazard for all
raw, molluscan shellfish products. For this reason, all dealers must have and implement a written HACCP plan. Other
hazards may also be identified (e.g., natural toxins, pesticides and environmental contaminants) at receiving and at other
CCPs. In general, the CCPs identified in chapters X1.01, X11.01, X111.01, and XIV.01 must be listed in HACCP plans for
molluscan shellfish products. However, a dealer has the option to demonstrate, through the performance of a hazard
analysis, that a particular hazard does not exist for a particular product or processing method, or that it can be controlled at
another CCP in a manner that provides an equivalent level of public health protection. This option is not provided for the
hazard of pathogen contamination at the receiving step.

In addition to listing the food safety hazards that are reasonably likely to occur in the food and the critical control points
necessary to control these hazards, the HACCP plan must establish the critical limits for the preventive measures at each
CCP. Critical limits can be thought of as boundaries of safety for each CCP. They may be derived from sources such as
regulatory standards and guidelines, literature surveys, experimental studies, and experts. In general, the critical limits listed
in chapters X1.01, X11.01, XI11.01, and X1V.01 must be listed in HACCP plans for molluscan shellfish products. However, a
dealer has the option to demonstrate that another critical limit provides an equivalent level of public health protection. This
option is not provided for the hazard of pathogen contamination at the receiving step.

Monitoring procedures must also be included in the plan. Monitoring is a planned sequence of observations or
measurements to assess whether a critical control point is under control and to produce an accurate record for future use in
verification. Monitoring: 1) tracks the system's operation so that a trend toward a loss of control can be recognized, and a
process adjustment can be made before a deviation occurs; and 2) indicates when loss of control and a deviation has actually
occurred, and corrective action must be taken. Monitoring intervals must be frequent enough to permit the dealer to
determine whether the hazard is under control.

While the HACCP system is intended to prevent deviations from a planned process from occurring, perfection is rarely, if
ever achievable. When a deviation from a critical limit occurs, corrective action must be sufficient to: 1) ensure that no
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product enters commerce that is injurious to health or is otherwise adulterated as a result of the deviation; and 2) correct the
cause of the deviation. These goals can be achieved by either predetermining what corrective actions will be taken when a
critical limit failure occurs and then following those procedures, or following the minimum generic-type procedures
described in X.01F(3).

The HACCP plan must also list the records that are necessary to document the result of monitoring at CCPs. These records
must contain the actual values and observations obtained during monitoring. This requirement ensures that preventive
monitoring is occurring in a systematic way.

.02 General Sanitation Requirements.

General Sanitation Requirements apply to Chapters X1, X1, XI1I, and XIV as appropriate to the activity being conducted
and as required in the Model Ordinance: (1) Safety of Water for Processing and Ice Production; (2) Condition and
Cleanliness of Food Contact Surfaces; (3) Prevention of Cross Contamination; (4) Maintenance of Hand Washing, Hand
Sanitizing, and Toilet Facilities; (5) Protection from Adulterants; (6) Proper Labeling, Storage, and Use of Toxin
Compounds; (7) Control of Employees with Adverse Health Conditions; (8) Exclusion of Pests.

.03 Other Model Ordinance Requirements.

Other Model Ordinance Requirements apply to Chapters X1, XII, XIII, and XIV as appropriate to the activity being
conducted: (1) Plants and Grounds; (2) Plumbing and Related Facilities; (3) Utilities; (4) Insect and Vermin Control; (5)
Disposal of Other Wastes; (6) Equipment Construction for Non-Food Contact Surfaces; (7) Cleaning and Sanitizing of
Non-Food Contact Surfaces; (8) Shellfish Storage and Handling; (9) Heat Shock; (10) Post-Harvest Processing; (11) Toxic
Materials; (12) Personnel; (13) Supervision.

.04 Certification Requirements.

A principal objective of the NSSP has been to provide a mechanism for health officials and consumers to receive
information as to whether lots of shellfish shipped in interstate commerce meet acceptable and agreed upon sanitation and
quality criteria. Although these requirements pertain only to interstate shipments, it is recommended that the same
requirements be imposed on intrastate operations. To accomplish this, the NSSP includes criteria and procedures to assure
that producing and processing states receive only product that has been grown, harvested, transported, processed, and/or
shipped in compliance with NSSP guidelines. Certification is dependent on a dealer maintaining acceptable operational and
sanitary conditions. The state must have adequate legal authority to regulate the sanitary requirements for harvesting,
transporting, shucking-packing, and repacking of shellfish to be shipped interstate. This authority may be either a specific
law or a regulation. The success with which the state is able to regulate all components of the shellfish industry provides a
measure of the adequacy of the statutory authority.

The unique nature of shellfish as a food eaten whole and raw also makes it necessary that the Authority have authority to
take immediate emergency action to halt sale and distribution of shellfish without recourse to lengthy administrative
procedures. As an example, a state may find it necessary to detain lots of shellfish following reports of illness traced to a
certain source of shellfish before confirmatory laboratory analysis can be conducted to document the causative agent. In
taking such action, the responsible regulatory agency should be cognizant of the need to use rapid analytical methods for
determining status of these highly perishable products. Periodic revisions of state shellfish laws or regulations may be
necessary to cope with new public health hazards and to reflect new knowledge. Examples of changes or developments that
have called for revision of state laws include the construction of depuration plants, changes in conservation laws, or the
exploitation of a new resource.

State officials who certify dealers must fully comply with the requirements for certification for the process to remain viable.
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Certification is intended to provide an unbroken chain of sanitation control to a lot of shellfish from the moment of harvest
to its sale at the wholesale or retail level. For the certification process to be effective, certified dealers must fully comply
with the applicable sanitation requirements pertaining to the type of operation involved.

The minimum plant sanitation and management guidelines for interstate shellfish shippers are described in Model Ordinance
Chapters XI., XII., XIII., XIV., and XV. Only those shellfish firms that meet the guidelines are eligible for certification as
Interstate Shellfish Shippers and may be listed in FDA's monthly publication of the ICSSL. Plants having major
non-conformities should not be certified and certified plants found to have major non-conformities should have their license
or permits suspended or certification canceled. This "List" is mailed to over 6,000 persons to inform them of approved
sources of shellfish. Food control officials throughout the United States use the "List" to determine that shellfish offered for
sale or used in food service establishments have been produced under the sanitary guidelines of the NSSP. These officials
are asked to rely upon the certification process by not holding up shipments or sales of shellfish lots pending examination.

Inspections of certified shellfish dealers should be conducted at such frequency as is necessary to assure compliance with
NSSP requirements. The recommended frequency of inspection for shucker packers, repackers, and depuration plants when
operating is at least monthly and for shellstock shippers and reshippers at least quarterly. To conduct effective inspections, it
is necessary that inspectors have adequate equipment and supplies to measure compliance with applicable requirements.
Since the type of equipment and supplies required for an inspection will vary with the type of establishment, it is
recommended that a checklist of equipment be developed for each dealer classification.

.05-.07 Shellstock Identification, Shucked Shellfish Labeling, Shipping Documents and Records.

The NSSP requires that the product be identified with certain information showing that the shellfish were harvested by
licensed diggers and shipped and processed by certified dealers. This information assists in tracing the product back through
the distribution system to the growing area in the event the shellfish are associated with a disease outbreak. The requirement
for placing the certificate number and date marking on the sidewall or bottom of durable containers holding 1873 ml (64
fluid ounces) or more is to discourage re-use of these containers for illegal purposes.

In case of an outbreak of disease attributable to shellfish, it is necessary that health departments and other appropriate state
and federal agencies be able to determine the source of contamination, and thereby to prevent any further outbreaks from
this source. This can be done most effectively by following the course of a shipment, through all the various dealers who
have handled it, back to the point of origin by means of records kept by the shellfish dealers. Maintaining adequate records
is considered by some industry members to be a burden. This has resulted in various unacceptable practices being
encountered by health officials, including no written records of purchase, undated shippers tags maintained in an unordered
manner, new shipping tags being placed on a lot without records to correlate the original identity of the lot with the new
identity, and shellfish on the premises with no tags. Although these dealers often have "records"” in the most general sense,
these records are not in the form that meets the intent of the NSSP certification requirement to provide traceability on a
lot-by-lot basis. As a result, follow-up investigations of disease outbreaks have been stymied, identification of the cause of
the outbreak has been delayed, and outbreaks have continued. The NSSP Guide Section V, Suggested Forms, contains an
example of a typical ledger that may be used to provide the required information.

An example where the failure to maintain adequate records was identified as one of the principal contributing factors to a
series of continuing disease outbreaks was in 1981 and 1982. The outbreaks continued for several months and affected
thousands of people. An investigation by the states involved and FDA revealed that some states were unable to enforce the
record keeping and tagging requirements of the NSSP. FDA found in one state that approximately one-third or the certified
dealers inspected failed to maintain adequate records. State officials realized that an improved labeling or manifest system
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was needed to track shellfish in the marketplace back to the distributor and to the digger. However, they also recognized that
no single source identity and record keeping system would be applicable to all situations in each state. Therefore, specific
requirements should be developed by each state to achieve the NSSP requirements.

Additionally, the Federal Food, Drug and Cosmetic Act requires that food labels provide an accurate statement which
includes the name and address of either the manufacturer, packer, or distributor; the net amount of food in the package; the
common or usual name of the food; and the ingredients, unless the product conforms to standard of identity requirements.
Foods shipped in interstate commerce having labels that do not meet these requirements are deemed misbranded and in
violation of Section 405 of the Food, Drug and Cosmetic Act.

.08 Wet Storage in Artificial Bodies of Water.

The purposes of wet storage are the temporary storage of approved shellfish, desanding and improving palatability. Wet
storage facilities are not designed and operated to increase safety of the shellfish. Therefore, all controls pertaining to
shellfish for direct consumption should be applied.

The types, locations, and purposes of wet storage operation are highly variable and may range from temporary storage near
shore in approved areas to onshore tanks using recirculating, synthetic seawater for the purpose of desanding and salt
uptake. Consequently, it is not possible to provide detailed guidelines in the Model Ordinance and it is necessary for each
separate operation to be developed and evaluated on its own merit with respect to overall program guidelines.

Removing shellfish from growing beds to storage areas close to shore and habitations may subject such shellfish to constant
or intermittent pollution. Shellfish in wet storage tanks are similarly subjected to pollution if the tank water is obtained from
a polluted source. An example of such contamination is the 1956 outbreak of infectious hepatitis in Sweden (691 cases)
attributed to oysters contaminated in a wet storage area.

Shellfish on floats nearshore may be more directly exposed to potential contamination from boats and surface runoff than are
shellfish in their natural growing areas. Therefore, particular emphasis should be placed on a sanitary survey of the vicinity
to assure that chance contamination does not occur.

Careful consideration must be given to designing and operating onshore wet storage tanks to assure that shellfish are not
contaminated during holding or do not die from physiological stresses such as low dissolved oxygen and unsuitable
temperatures or salinity. Excessive mud on the shells and dead shellfish may increase bacterial loads in the tanks and lead to
increased microbial levels in the shellfish during storage. Hence, washing and culling the shellfish prior to storage is
essential.

Proper hydraulic design of the tank is important to assure an adequate quantity and quality of water with minimum
turbulence at suitable temperatures to achieve the intended purpose of the storage operation. Inadequate flow or "dead spots"
can lead to oxygen deficiency and shellfish mortality if the shellfish are physiologically active. Minimum turbulence will
permit feces and pseudo feces generated by active shellfish to settle out without being resuspended and ingested. Tanks
fabricated with safe material, which are easily cleanable, will prevent possible adulteration with chemicals migrating from
the tank into the water and will facilitate cleaning and sanitizing.

Commingling of bivalve mollusks with other species in tanks may subject the bivalve mollusks to contamination from
pathogenic organisms from the non-molluscan animals. Fish, crabs, lobsters, and other marine species may be harvested
from polluted areas and may have ingested pathogens or accumulated them on their body surfaces. Therefore, holding such
animals in the same tank with bivalve mollusks presents a risk of cross contamination. This risk can be avoided by using
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separate tanks for non-bivalve molluscan species. Where the same water is used for all tanks, effective disinfection must be
provided prior to entering the tank holding the bivalve species.

Chapters XI, XII, X111, and XIV. - SHELLFISH PROCESSING AND HANDLING

Requirements for Dealers.

.01 Critical Control Points.
[NOTE: these Critical Control Points apply to Chapters XI, XII, XIII, and XIV as appropriate to the activity being
conducted and as required in the Model Ordinance.]

A. Receiving Critical Control Point.

Certified dealers are responsible to assure that shellfish purchased for direct sales, further shipments, or processing are safe
and wholesome. The safety of shellfish is predicated on the cleanliness of the growing area waters from which they are
obtained and the sanitary practices applied during harvesting and shipping. The positive relationship between
sewage-polluted shellfish and enteric disease has been demonstrated many times. If the water in which shellfish are grown is
polluted, it may be assumed that the shellfish will also contain pathogenic bacteria or viruses capable of causing disease in
man. Harvesters and shippers must provide information necessary to create a record of the origin, quantity, and date of
harvest, which can be used to trace lots of questionable shellfish back to the sources(s).

B. Shellstock Storage Critical Control Point.
There is evidence that some pathogenic organisms will survive in shellfish for a considerable length of time after harvesting
and that some bacterial pathogens may multiply in the absence of adequate refrigeration.

C. Processing Critical Control Point.

The bacteria count of the final pack is related to the elapsed time after shucking when the shellfish are held at temperatures
favorable to the rapid growth of bacteria. Factors which influence the length of time required to lower the temperature of
shucked shellfish to 7.2°C (45°F) include the temperature of blower or other process water, the speed of the individual
shucker or shucking machinery, the frequency with which the shucking containers are delivered to the packing room,
ambient air temperature in the plant, and the temperature of the shellstock being shucked. To maintain optimum
bacteriological quality, it is preferable that the elapsed time between shucking and cooling to a temperature of 7.2°C (45°F)
does not exceed four hours. More rapid processing is very desirable.

D. Shucked Meat Storage Critical Control Point. Shucked shellfish are an excellent medium for the growth of bacteria.
Thus, it is very important that the packaged shellfish be cooled and refrigerated promptly so that bacteria growth is
minimized. Studies have shown that bacterial growth is significantly reduced at storage temperatures of less than 7.2°C
(45°F) and that storage in wet ice is the most effective method for refrigeration of shucked meats.

.02 Sanitation Requirements.
[NOTE: these General Sanitation Requirements apply to chapters X1, XII, XIII, and XIV as appropriate to the activity being
conducted and as required in the Model Ordinance.]

A. Safety of Water for Processing and Ice Production. Water should be safe and sanitary to avoid contamination of
food-contact surfaces and the product. Ice may become contaminated by non-potable water or may become contaminated
during freezing or in subsequent storage or handling. When non-hermetically sealed containers of shellfish are stored in
unsanitary ice, a partial vacuum may form within the containers and draw water from the melting ice into the container and
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contaminate packed shellfish. Special attention should be given to ice used for direct contact chilling of shellfish meats to
assure that the ice is of acceptable quality. Water used for shellstock washing should be of good quality, to avoid possible
contamination of the shellstock. The organisms causing typhoid fever, hepatitis, and other gastrointestinal diseases may be
present in the body discharges of cases or carriers, and thus be present in the drainpipes in the plants. Correctly installed
plumbing protects the water supplies against cross connections and back siphonage.

B. Condition and Cleanliness of Food Contact Surfaces. Colanders, shucking pails, skimmers, blowers, and other
equipment or utensils which come into contact with the shucked shellfish and which have cracked, rough, or inaccessible
surfaces or are easily cracked or chipped, or which are made of improper material, are apt to harbor accumulations of
organic material in which bacteria or other microorganisms may grow. These microorganisms may later cause illness among
those who eat the shellfish, or spoilage in the shucked shellfish. Slime and foreign material, which accumulate in blower
pipes below the liquid level, afford an excellent breeding place for bacteria. This material may be dislodged and forced into
the batch of shellfish in the blower, thus increasing the bacterial content of the shellfish. Cleaned and sanitized equipment
and utensils reduce the chance of contaminating shellfish during shucking and processing. Shellfish furnish an excellent
growth medium for spoilage microorganisms, and small numbers of these microorganisms on improperly sanitized
equipment may multiply to very high levels in the finished pack. Use of sanitizers is not effective unless the equipment is
first thoroughly cleaned and rinsed.

C. Prevention of Cross Contamination.

The nature of shellfish operations is such that the shellfish require protection from undesirable microorganisms, chemicals,
filth, or other extraneous materials. This protection is achieved by properly selecting the plant location so that it is not
contaminated by floodwaters. It is normal during shucking operations for shucker's clothing to become very soiled. If
shuckers enter the packing room, shucked stock, cans, and other equipment may become contaminated. A delivery window
has proven to be an effective means of keeping shuckers out of the packing room. If shellstock are stored where polluted
ground or surface water or floor drainage can accumulate, the shellstock may become contaminated.

D. Maintenance of Hand Washing, Hand Sanitizing, and Toilet Facilities. Hand washing by employees is an important
public health measure. Providing convenient, properly constructed and plumbed facilities, supplied with soap and towels
encourages employees to wash hands frequently and correctly. Washing of hands with soap and drying with single service
towels or a hand-drying device improves the sanitizing of the hands. Disease-causing microorganisms may be present in
body discharges of employees that are cases or carriers of communicable disease organisms. When sewage disposal facilities
are of a satisfactory type, there is less possibility that the shellfish being processed may become contaminated with fecal
material carried by flies, rodents, or by other means.

E. Protection from Adulterants.

Shielded light fixtures help protect the food, equipment, and employees from glass fragments should the fixture break.
Ventilation, plumbing, and air intakes for blowers can all introduce adulterants into the area where shellfish are stored or
processed. Care must be exercised to prevent the entrance or leakage of adulterants. Shellfish can also be contaminated by
hydraulic fluid or other lubricants, dirt or other filth, or contaminated ice. Care must be used to prevent adulterants in these
items from contacting shellfish.

F. Proper Labeling, Storage, and Use of Toxic Compounds. In order to reduce the potential for contamination, stored
poisonous or toxic materials should be limited to those necessary to maintain the establishment. Proper labeling, use,
storage, and handling are essential to prevent accidental contamination of shellfish and to assure the safety of workers and
the consumer.
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G. Control of Employees with Adverse Health Conditions. It is considered good public health practice for any person
who, by medical examination or supervisory observation, is shown to have, or appears to have, an illness, open lesion,
including boils, sores, or infected wounds, or any other abnormal source of microbial contamination by which there is a
reasonable possibility of food, food-contact surfaces, or food-packaging materials becoming contaminated, to be excluded
from any operations which may be expected to result in such contamination until the condition is corrected. Personnel
should be instructed to report such health conditions to their supervisors.

H. Exclusion of Pests.

Controlling flies, cockroaches, and other insects may prevent shellfish and food-contact surfaces from being contaminated
with disease organisms. Controls should be directed at preventing the entrance of insects, rodents, and other vermin into the
building, and at depriving them of food, water, and shelter.

.03 Other Model Ordinance Requirements.

A. Plants and Grounds.

The plant and building facilities should be kept clean so as to minimize the chance of contamination of shellfish during
processing. Rooms or lockers should be provided for clothing, aprons, and gloves to eliminate the tendency to store such
articles on the shucking benches or in packing rooms, where they interfere with plant clean up and operations. Properly
graded floors, of durable, impervious material, maintained in good condition, permit rapid disposing of liquid and solid
wastes, and facilitate easy cleaning of the plant. Smooth, washable walls and ceilings are more easily kept clean and are,
therefore, more likely to be kept clean. A light colored paint or finish aids in the distribution of light and in the detection of
unclean surfaces. Clean walls and ceilings are conducive to sanitary handling of shellfish. Maintaining the plant grounds and
using physical barriers provides protection from filth, chemicals, microorganisms, or other extraneous materials.
Miscellaneous equipment and articles may interfere with plant operations and make clean up more difficult.

B. Plumbing and Related Facilities.
Adequate toilet and Hand washing facilities, including running water, soap, and sanitary drying facilities also are essential to
personal cleanliness of the workers.

C. Utilities.

Adequate lighting encourages and facilitates keeping rooms, equipment, and the product clean by making dirt and unsanitary
conditions conspicuous. Comfortable working conditions increase the efficiency of the workers, and may promote sanitary
practices. Adequate ventilation reduces condensation and aids in retarding the growth of mold. Excessive temperatures also
promote growth of spoilage microorganisms in shellfish and on food-contact surfaces.

D. Insect and Vermin Control.

Controlling flies, cockroaches, and other insects may prevent shellfish and food-contact surfaces from becoming
contaminated with disease organisms. Controls should be directed at preventing the entrance of insects, rodents, and other
vermin into the building, and at depriving them of food, water, and shelter. Fly control measures, such as insecticide
spraying, may also be necessary on the shell pile.

E. Disposal of Other Wastes.

Shellstock shipping and shucking facilities can protect against infestation by vermin if building entrances are protected, the
grounds do not provide harborage, and there is no food available in the buildings or on the grounds. Removing shell and
organic processing wastes from the plant and properly disposing of these wastes can play a key role in controlling vermin.
Methods found to be suitable for removing these materials without contaminating the shucked product include conveyors,
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baskets, barrels, wheelbarrows, and shell drop-holes. When shells are to be temporarily piled or stored on the premises,
special controls may be needed. Organic wastes, including culled shellfish, clam siphons, and surf and ocean quahog
viscera, need to be discarded into separate containers from the shells in the plant during shucking. These wastes can then be
disposed of separately from the shell at, for example, a landfill. Proper disposal and prompt removal of shell and non-edible
wastes from the plant also makes it possible to keep the premises clean, and decreases the likelihood that any product or
food-contact surfaces will become contaminated.

F. Equipment Construction for Non-Food Contact Surfaces. Unless shucking benches, stands, blocks, and stalls are
made of smooth material and are easily cleaned, they will become very dirty and may contaminate the shellfish.

G. Cleaning of Non-Food Contact Surfaces.

Determining an adequate cleaning procedure for facilities and equipment will depend upon which method of sanitizing is
selected and what equipment and utensils are identified to be washed in a sink or washed "in place." Detergents and brushes,
including special brushes that may be needed for cleaning equipment, such as blower lines, should be available. Cleaning
and sanitizing of equipment and utensils should be initiated immediately after processing operations are finished. Postponing
clean-up operations results in more difficult cleaning, creates conditions conducive to growth of bacteria and mold, which
may not be completely removed, and may result in product contamination.

H. Shellfish Storage and Handling.

The sanitary requirements for individual shellfish dealers are variable since they may engage in several different phases of
processing and distribution. Some shellstock shippers may have only a truck that is used to ship shellstock from a harvester
to a processor or the market. Other shippers must have a building where shellstock is stored, repacked, or labeled.
Consequently, the applicable sanitary controls must be based on an evaluation of the individual characteristics of the
operation. Single-service and single-use containers, which have not been stored and handled in a sanitary manner, may
become contaminated and thus may contaminate the packaged shellfish. Unacceptable practices that can interfere with the
prompt handling, packing, and refrigerating of shellfish include holding shucked meats at the shucking station for prolonged
periods, return of overage to the shucker, and bench grading of shucked meat. Another frequently encountered unacceptable
practice is soaking of shucked meats for prolonged periods in water for the purpose of increasing yield through uptake of
fresh water by the shellfish.

I. Heat Shock.

The primary objective of heat shock is to facilitate shucking of shellfish. Due consideration in developing the scheduled
process must be given to a large number of factors which affect the heat shock process. Heat penetration into the shellfish
will vary with species and size. Even regional variations in shell thickness and shape may affect the length of time required
to reach the desired internal temperature. The temperature and time of exposure must be such that the adductor muscle is
sufficiently relaxed to open easily but must allow the shellfish to remain alive. The scheduled process may be developed
from studies conducted by the state, by a knowledgeable processor in cooperation with state shellfish control authorities, by
shellfish experts such as university biologists, or by any other person with adequate knowledge of the technical control
procedures. The person responsible for developing the scheduled process should retain all records of process operations so
the FDA may review them and state shellfish control authority if questions arise regarding the adequacy of the scheduled
process or its use.

J. Post-Harvest Processing. Vibrio vulnificus

has been identified as an organism of concern to at-risk consumers of shellfish. Post-harvest treatments which can
demonstrate that the process achieves end point criteria of non-detectable (<30 MPN/gram) for Vibrio vulnificus can provide
a product that has a reduced level of risk for these at-risk consumers. Applying those processes enables the dealer to label
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treated products "Processed to reduce Vibrio vulnificus to non-detectable levels."

K. Toxic Materials.
Proper labeling, use, storage, and handling are essential to prevent accidental contamination of shellfish and to ensure the
safety of workers and the consumer.

L. Personnel.

Disease producing agents may be carried on the hands of shuckers and packers unless proper Hand washing is practiced.
Finger cots, gloves, and shields, unless effectively sanitized periodically, will accumulate bacteria that may contaminate the
shucked shellfish. Employees handling shucked shellfish need to sanitize their hands as an added public health control
practice.

M. Supervision.

Hand washing by employees is an important public health measure. Unless someone is made specifically responsible for this
practice, it is apt to be forgotten or overlooked. Similarly, one person must be responsible for plant clean up. In general, it is
considered to be good practice to clearly assign supervisory personnel the responsibility for assuring compliance by all
personnel with all requirements.

Chapter XV. Depuration
Requirements for the Authority
@.01 Administration

Depuration is intended to reduce the number of pathogenic organisms that may be present in shellfish harvested from
moderately polluted (restricted) waters to such levels that the shellfish will be acceptable for human consumption without
further processing. The process is not intended for shellfish from heavily polluted (prohibited) waters nor to reduce the
levels of poisonous or deleterious substances that the shellfish may have accumulated from their environment. The
acceptability of the depuration process is contingent upon the Authority exercising very stringent supervision over all phases
of the process.

The depuration process shall be under the effective supervision of the Authority. The Authority shall have a management
plan which details procedures for regulating the harvesting from restricted areas; controlling the transport of shellfish
between the harvest area and to the depuration plant; approving plant design and operation, including subsequent changes;
certifying and inspecting plants in accordance with the requirements of the Model Ordinance; and, prohibiting interstate
shipments in the event that nonconformities are found which compromise the validity of the process. A Memorandum of
Understanding (MOU) shall be developed between appropriate Authorities when more than one Authority is involved in the
management plan.

Extensive administrative procedures are essential if the Authority is to adequately control a very complex operation such as
depuration. There are numerous critical control points where significant deviation can result in the distribution of
contaminated shellfish. Control over the harvesting areas is needed to ensure that the shellfish are not so contaminated that
cleansing will be inadequate. Adequate control measures must be taken to prevent diversion of undepurated shellfish into the
marketplace. Shellstock delivered to the depuration plant must be properly identified with information necessary to trace
each harvest lot back to the harvest area, date of harvest, and harvester or group of harvesters.
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Shellfish destined for depuration plants shall be protected as necessary during harvesting and transporting to prevent further
contamination and undue physiological stress that could reduce the effectiveness of the depuration process. Thermal and
physical shock can adversely affect the pumping action of shellfish and reduce the rate of elimination of microorganisms.
Additional contamination of the shellfish during harvest could raise bacterial levels to such a point that adequate depuration
will not occur. Thermal abuse may also cause bacterial levels to reach the point that depuration may not be effective in 48
hours. The types of protection that may be provided to prevent thermal abuse include; but, are not limited to: furnishing
shade in warm weather; providing refrigeration in transit; ensuring rapid transit to the depuration plant; preventing freezing
in cold weather; preventing breakage of shells; and, optimizing holding or storage time before depuration.

Depurated shellfish require an increased level of control compared to shellfish from approved areas because of the increased
potential for contamination. These controls must include packaging and labeling that will serve to help identify the
deputation cycle of each harvest lot and to deter illegal commingling of undepurated shellfish with depurated shellfish. Such
controls include prohibition against commingling of harvest lots during packing, tags that identify the shellfish as being
depurated, and a prohibition against repackaging after the shellfish leave the depuration plant. It is recommended that
tamper-evident seals be used on the packages as a further deterrent. Design, construction and operation of the plant must
adhere to guidelines established in the Model Ordinance. Finally, the inspection program must be adequate to detect critical
deviations and to effect immediate correction or prevent the sale of suspect shellfish.

Requirements for the Depuration Processor
.01 Critical Control Points
A. Receiving Critical Control Point

Shellfish intended for deputation must be harvested only from growing areas meeting the water quality requirements for
approved, conditionally approved, restricted, or conditionally restricted areas in the open status.

It has been amply demonstrated that shellfish harvested from prohibited areas should not be used for depuration. Depuration
studies have been conducted on the relationship of initial levels of indicator bacteria and viruses to the levels of these
indicators after varying lengths of time. These studies have indicated that consistent reductions of both bacteria and viruses
to low levels can be achieved with moderately polluted shellfish, but satisfactory results cannot be obtained with heavily
contaminated shellfish.

It is also essential that shellfish harvested from restricted or conditionally restricted areas be controlled so these shellfish are
not illegally diverted and sold. This usually necessitates special procedures for monitoring harvest operations and tagging
the shellfish. Methods that may be employed include the use of specially designed, labeled, or colored containers; or the use
of colored or distinctly shaped tags. If shellfish are transported in bulk, other methods to distinguish the shellfish as
originating from restricted or conditionally restricted areas may need to be employed. Recommended measures include
continuous surveillance of the boat or truck, transporting in trucks sealed with a serially numbered, tamper-evident seal, or a
count by the Authority of the quantity shipped and quantity received at the depuration plant.

B. Processing Critical Control Points

Depuration is a complex biological process. Individual species respond in different ways to various combinations of
operational criteria including water turbidity, salinity and temperature, depth of shellfish in the baskets, and tank design.
Consequently, it is necessary to establish process effectiveness on a continuous basis. Continuous process verification is
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accomplished by comparing the means and variability of end-product data from consecutive harvest lots for each species of
shellfish harvested with species-specific critical limits for these parameters established empirically through extensive field
work. The depuration process is considered to be verified or operating effectively for the harvest lot and species harvested if
the end-product data meets these established species-specific critical limits. New harvest areas, harvest areas having little
end-product data, and harvest areas which have failed process verification are all subject to addition, more rigorous
requirements under the conditional protocol. This process is designed to prevent potentially adulterated shellfish from
unproven or ineffective depuration from reaching the marketplace.

C. Finished Shellstock Storage Critical Control Point

Depurated shellfish must be stored in a manner that maintains quality and prevents the shellfish from becoming
contaminated. Two options are available to meet this requirement. The first is to bring and maintain the product under
appropriate temperature control (45°F) by icing or refrigeration. In this way any low levels of bacteria that remain in the
shellfish after depuration will be prevented from growing and reaching the point at which they may become harmful. The
second option is to wet store depurated shellfish in waters of appropriate sanitary quality which meet the requirements of
Chapters VII or X in the Model Ordinance.

.02 Sanitation

A. Safety of Water for Processing and Ice Production. The source of the process water and the water treatment system
must be such that an adequate volume and quality of process water can be provided to accomplish effective depuration.
Currently all plants in the United States use ultraviolet light (UV) for disinfection of process water. Numerous studies have
shown UV treatment to be highly effective for inactivating bacteria and viruses provided the units are properly operated and
maintained. In choosing a UV treatment system, consideration should be given as to whether the process water will be
recirculating or flow through and whether the type of plant and flow rate are compatible with the UV treatment system.

As with any disinfection system, microbial inactivation is strongly dependent on the dose-time relationship which, for UV
treatment is primarily a function of water depth and turbidity. Contact time is a function of the flow rate of the water and
cross-sectional area or volume of the unit. In order for the UV lights to remain effective, the tubes must be kept clean to
prevent build-up of materials which reduce radiation intensity. The amount of radiation must be monitored and the UV tubes
replaced when they are no longer effective.

Ozone has been used for many years in Europe for treating depuration process water. Care must be taken in using ozone or
other chemicals which may react with organic and inorganic components in the water to form compounds which adversely
affect physiological activity. Disinfection with ozone and other chemicals could constitute a food additive situation requiring
FDA approval before use.

Ice should be produced using potable water to avoid contamination. Care should also be exercised to avoid contamination of
the ice during freezing or in subsequent storage and handling.

Shellfish washing should make use of water of good sanitary quality to avoid possible contamination or added
contamination of the shellfish. Whatever the source, shellfish wash water must be of the sanitary quality of potable or
drinking water .

B. Condition and Cleanliness of Food Contact Surfaces. The need to effectively clean and sanitize processing tanks,
containers and pipes carrying process water is well established. The inadequate cleaning and sanitizing of process equipment
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can result in microorganisms being resuspended in the process water and increasing the bacterial loading to such a level that
adequate depuration will not occur.

Processing tanks and containers used to hold shellfish that have cracked, rough or inaccessible surfaces, or made of
improper material, are apt to harbor accumulations of organic material in which bacteria, including pathogens, may reside
and grow. Such organisms can be regularly introduced into the system and these potentially may contaminate the shellfish.
Surfaces, therefore, must be smooth and easily cleanable if bacteria are to be flushed out in the cleaning and sanitizing
process. Uncleanable surfaces can result in inconsistent depuration effectiveness, and, possibly, the reintroduction of
pathogens into the shellfish.

C. Prevention of Cross Contamination.
Shellfish must be stored in a manner that will protect them from contamination while in dry storage and at transfer points.
Employees should be encouraged to practice good personal hygiene, as they may be a source of cross-contamination.

D. Maintenance of Hand Washing, Hand Sanitizing, and Toilet Facilities. Adequate toilet, hand washing and sanitizing
facilities must be provided. Hand washing by employees is an important public health measure. Providing convenient,
properly constructed and plumbed facilities, supplied with soap and towels encourages employees to wash their hands
frequently and correctly. Washing of hands with soap and drying with single service towels or a hand-drying device
improves the sanitizing of the hands.

E. Protection from Adulterants. Shielded light fixtures help protect the shellfish from contamination with glass fragments
should the fixture break. Ventilation, plumbing, and air intakes can all introduce adulterants into the area where shellfish are
stored or processed. Shellfish can also be contaminated by hydraulic fluid or other lubricants, dirt or other filth, or
contaminated ice. Care must be used to prevent adulterants from any source from contacting the shellfish or shellfish contact
surfaces.

F. Proper Labeling, Storage, and Use of Toxic Compounds. In order to reduce the potential for contamination, stored
poisonous or toxic materials should be limited to those necessary to maintain the plant. Proper labeling, use, storage, and
handling are essential to prevent accidental contamination of shellfish and to assure the safety of workers and the consumer.
Only those chemical agents necessary for plant operations shall be present in the plant and shall be used only in accordance
with labeling.

G. Control of Employees with Adverse Health Conditions. It is considered good public health practice for any person
who, by medical examination or supervisory observation, is shown to have, or appears to have an illness, open lesion,
including boils, sores, or infected wounds, or any other abnormal source of microbial contamination by which there is a
reasonable possibility of shellfish, shellfish contact surfaces, or shellfish packaging materials becoming contaminated, to be
excluded from any operations which could be expected to result in such contamination until the condition is corrected.
Personnel should be instructed to report such health conditions to their supervisors.

H. Exclusion of Pests.

Controlling flies, cockroaches, and other insects may prevent shellfish and shellfish contact surfaces from being
contaminated with disease causing organisms. Controls should be directed at preventing the entrance of insects, rodents, and
other vermin into the plant and at depriving them of food, water, and shelter.

. 03 Other Model Ordinance Requirements.

A. Plants and Grounds.
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Physical facilities of the plant including the processing system shall be kept in good repair, and are cleaned and sanitized as
necessary. No miscellaneous equipment is stored in processing or holding areas. The plant and building facilities should be
kept clean so as to minimize the chance of contamination of shellfish during processing. Rooms or lockers should be
provided for clothing, aprons and gloves to eliminate the tendency to store such articles where they may interfere with plant
cleanup and operations. Properly graded floors, of durable, impervious material, maintained in good condition, permit rapid
disposing of liquid and solid wastes, and facilitate easy cleaning of the plant. Smooth, washable walls and ceilings are more
easily kept clean and, therefore, are more likely to be kept clean. A light colored paint or finish aids in the distribution of
light and in the detection of unclean surfaces. Clean walls and ceilings are conducive to sanitary handling of shellfish.
Maintaining the plant grounds and using physical barriers provides protection from filth, chemicals, microorganisms, or
other extraneous materials. Miscellaneous equipment and articles may interfere with plant operations and make cleanup
more difficult.

The grounds about a depuration plant must be free from conditions that may result in contamination of shellfish at any time
during processing and storage. The plant building or structure shall be suitable in size, construction, and design to prevent
contamination of shellfish by animals and other pests; to keep untreated and treated shellfish separate; and to facilitate
adequate cleaning, sanitizing, operation, and maintenance of the depuration facilities. Processing tanks, containers, piping
and conveyances must be enclosed within a protective structure.

It is essential that depuration plants be designed and constructed so shellfish will be adequately protected and consistently
depurated. Research on the depuration process and experience gained in commercial facilities has led to some generally
accepted standards that are critical for effective depuration. Other design and construction criteria are less clearly defined,
and only general guidance is available. Additionally, the plant must be designed and constructed so adequate cleaning and
sanitizing can be accomplished (36), and to facilitate proper operation.

B. Plumbing and Related Facilities.

Adequate toilet and hand washing facilities, including running water, soap, and sanitary drying facilities are essential to
personal cleanliness of the workers. Adequate floor drainage and backflow preventers are installed where appropriate.
Drainage or waste pipes are not installed over shellfish processing or storage areas; nor, are they installed in areas in which
shellfish containers and utensils are stored. Such precautions will minimize the potential for cross contamination.

C. Utilities.

Adequate lighting encourages and facilitates keeping rooms, equipment, and the product clean by making dirt and unsanitary
conditions conspicuous. Comfortable working conditions increase the efficiency of the workers, and may promote sanitary
practices. Adequate ventilation reduces condensation and aids in retarding the growth of mold. Adequate ambient
temperature control prevents excessive temperatures that promote growth of spoilage microorganisms and potential
pathogens in shellfish and on shellfish contact surfaces.

D. Insect and Vermin Control.

Controlling flies, cockroaches, and other insects may prevent shellfish and shellfish contact surfaces from becoming
contaminated with disease causing organisms. Controls should be directed at preventing the entrance of insects, rodents, and
other vermin into the plant and at depriving them of food, water, and shelter.

E. Disposal of Wastes.

Depuration facilities can protect against infestation by vermin if building entrances are protected, the grounds do not provide
harborage, and there is no food available in the plant or on the grounds. Removing shell culled shellfish and organic
processing wastes from the plant and properly disposing of these wastes can play a key role in controlling vermin. Proper
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disposal and prompt removal of shell and non-edible wastes from the plant make it possible to keep the premises clean and
decreases the likelihood that any shellfish or shellfish contact surfaces will become contaminated.

F. Equipment Construction for Non-Food Contact Surfaces. Unless storage and handling equipment are made of smooth
material and are easily cleaned, they will become very dirty and may contaminate the shellfish.

G. Cleaning of Non-Food Contact Surfaces. Cleaning of the depuration tanks and equipment must be performed in a
manner and at a frequency that will preclude the potential for contamination of the shellfish or shellfish contact surfaces.

H. Shellfish Storage and Handling. Washing of shellfish prior to depuration rids shells of sand, mud, and detritus that may
interfere with depuration and may make tank cleaning difficult. The type of harvest method may negate the need for
additional washing however. At other times, thorough washing at the plant may be necessary to adequately remove mud.
Depurated shellfish shall be washed and culled after depuration and packaged in clean containers fabricated from safe
materials. Different harvest lots of shellfish must not be commingled during packing. After depuration, washing removes
feces and pseudo-feces that may cling to shells and may recontaminate the shellfish meats during processing or
consumption.

Non-depurated shellfish must be stored in a manner that maintains their physiological ability to cleanse themselves and
prevents post harvest contamination. Otherwise, depuration may not be effective. Depurated shellfish must be stored in a
manner that will maintain their quality and prevent recontamination.

I. Personnel.
Personnel are not allowed to store clothing or other belongings, eat, drink or smoke in areas where shellfish are processed or
stored. Such activities could lead to cross contamination of the shellfish or shellfish contact surfaces.

J. Supervision.

Management shall clearly designate a knowledgeable and competent individual to be present at the plant and be accountable
that appropriate operating procedures and proper personal hygiene practices are followed. The supervisor will also maintain
complete and accurate records that will permit each batch of depurated shellfish to be traced back to its source, and will
account for all product sample results and measurements of critical parameters for each cycle. One person must be
responsible for plant cleanup. In general, it is considered to be good practice to clearly assign supervisory personnel the
responsibility for ensuring compliance by all personnel with all requirements.

K. Plant Operating Manual.

The plant must prepare a written Depuration Plant Operations Manual (DPOM). A copy of this Manual must be kept in a
location that is accessible to plant personnel responsible for the depuration activity. The DPOM will be kept current and
contain all the information and records relevant to the operation of the depuration plant, and will be formatted to include the
following:

(1) Introduction.

The introduction must contain information relative to the current status of the DPOM (create, revise, update, etc.),
ownership of the plant, proposed schedule of operation, potential harvest areas and plant capacity.

(2) Description of the Facility.

The DPOM must contain site plan drawings for the plant, the facility layout including a detailed schematic of the
entire depuration system, a schematic drawing of the process, shellfish flow diagram showing the movement of the
shellfish throughout the plant, and a schematic of the process water delivery and distribution system. Essentially, the
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documentation provided should show that the plant has the capability to achieve effective depuration of the shellfish,
provide adequate storage before and after depuration, and prevent commingling of both depurated and undepurated
shellfish and treated shellfish from different harvest lots.

(3) Design Specifications of the Depuration Unit.

During design and construction of depuration systems, careful consideration must be given to hydraulic flow through
the tank. Non-uniform flow may result in dead spots and oxygen depletion that lead to inadequate depuration at some
locations in the tank. Choice of' design criteria may be based on existing studies or new studies which verify
effectiveness of any new designs. Furfari reports accepted design criteria for tank loading rates, water flow, and
container arrangement. Tank water volume is recommended to be at least 6,400 liters per cubic meter of shellfish (8
cubic feet of water per U.S. bushel) for hard clams and eastern oysters and 4,000 liters per cubic meter of shellfish (5
cubic feet per bushel) for soft clams. A minimum flow rate of 107 liters per minute per cubic meter of shellfish (1
gallon per bushel) is recommended to maintain adequate oxygen levels. A clearance space of at least 7.6 cm (3
inches) is recommended for separating containers of shellfish in the tanks and between the shellfish containers and
the bottom and sides of the tanks.

(4) Laboratory to be Utilized for Microbial Analyses.

Sample analyses shall be conducted by a laboratory approved by the Authority pursuant to the requirements of
Chapter I11 in the Model Ordinance. Use of an approved laboratory ensures the quality and reliability of the
analytical results.

(5) Depuration Process Monitoring.

If shellfish are released for sale before they are adequately depurated, adulterated shellfish may reach the market. It is
essential; therefore, to implement an adequate sampling program designed to determine if critical environmental
conditions are being met and if the shellfish being released to the market meet accepted criteria. Extensive
field-testing has resulted in a set of species-specific critical limits being established which indicate the effectiveness
of depuration process. These limits are referred to as the Critical Limits for the Indices of Depuration Plant
Performance.

(6) Standard Operating Procedures.

Since effective depuration is dependent upon the control of a wide range of interrelated variables, it is essential that a
set of standard operating procedures (SOPs) be developed which specify the exact procedures to be used for every
aspect of the depuration process from receipt of the shellfish to data analysis, labeling and tagging. Use of SOPs help
to ensure that appropriate actions are taken at each stage in the depuration process. By so doing, the probability that
effective depuration and safe handling will be achieved is considerably increased and the incidence of processing
mistakes is minimized.

(7)Record Keeping.

It is essential that detailed identification information be maintained on all harvest lots and shipping containers of
depurated shellfish. In the events that an outbreak of illness occurs, or a question arises concerning the product,
responsible state and federal authorities must be able to trace the implicated shellfish back to a specific depuration
cycle, and to the harvest area. Additionally, maintaining complete and accurate records of all transactions serves to
promote business integrity wherein all harvesters, processors, and dealers are fully accountable for their product.
Records of product samples and critical parameters within the plant are necessary to determine if the plant is
operating in accordance with the DPOM. Plant records should be kept for at least two (2) years in order that adequate
investigations can be conducted in the event of a suspected illness and in order that the Authority can make process
reviews.

L. Process Verification
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Depuration is a complex biological process. Individual species respond in different ways to various combinations of
operational criteria including water turbidity, salinity and temperature, depth of shellfish in the baskets, and tank design.
Consequently, it is necessary to establish process effectiveness on a continuous basis. Continuous process verification is
accomplished by comparing the means and variability of end-product data for consecutive harvest lots for each species of
shellfish with species-specific critical limits for these parameters established empirically through extensive fieldwork and
referred to as the Critical Limits for the Indices of Depuration Plant Performance. The depuration process is considered to be
verified or operating effectively for the harvest lot and species harvested if the end-product data meets the established
species-specific critical limits for the Indices of Depuration Plant Performance.

New harvest areas, harvest areas having little end-product data, and harvest areas which have failed process verification are
all subjected to additional, more rigorous requirements under what is known as the conditional protocol. This process is
designed to prevent potentially adulterated shellfish from unproven or ineffective depuration from reaching the market.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
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IVV. Guidance Documents
Chapter I. General

(.01 Evaluation Standards | .02 Procedures for Initiating a New State Program Under the National Shellfish Sanitation Program)

.01 EVALUATION STANDARDS

Background: 1995 Evaluation Standards Committee

As the result of an issue submitted at the 1994 ISSC annual meeting, the 1995 ISSC Evaluation Standards Committee was
created. The Committee was charged with reviewing the standards of the Evaluation Research Society and making a
recommendation to the ISSC as to whether these standards should be included in the NSSP and the form the inclusion should
take. The Committee reviewed these standards as well as the American Evaluation Association's (AEA) Guiding Principles for
Evaluators. The Committee recommended that the 1SSC adopt the five principles of the AEA. The Committee consensus was
that these principles should apply to all participants of the ISSC and should be included in the FDA state program evaluation
manual currently in development. The Committee also submitted a resolution to the ISSC voting delegates recommending that
the principles be adopted by the ISSC and that FDA incorporate these principles into its state program evaluation manual. The
ISSC adopted the both the Committee's recommendation and resolution at its 1995 Annual meeting for use in the NSSP.

Evaluation Standards
In 1995, at its Annual Meeting, the ISSC adopted the following principles of the American Evaluation Association and
requested that the Food and Drug Administration conduct its evaluations consistent with these principles.

Systematic Inquiry: Evaluators conduct systematic, databased inquiries about whatever is being evaluated.
Competence: Evaluators provide competent performance to stakeholders.

Integrity/Honesty: Evaluators ensure the honesty and integrity of the entire evaluation process.

Respect for People:

Evaluators respect the security, dignity and self-worth of the respondents, program participants, clients, and other
stakeholders with whom they interact.

o Responsibilities for General and Public Welfare:

Evaluators articulate and take into account the diversity of interest and values that may be related to the general and
public welfare.

.02 PROCEDURES FOR INITIATING A NEW STATE PROGRAM UNDER THE NATIONAL SHELLFISH
SANITATION PROGRAM

The requirements of the NSSP are contained in its Model Ordinance. Implementation of the Model Ordinance is a shared
responsibility of federal, state, tribal and local governments and the shellfish industry. The Model Ordinance establishes the
minimum requirements necessary to effectively manage and enforce an interstate program, and is written for ease of legal
adoption at all levels of government. It is intended to be adopted by state and tribal regulators to address the interstate
movement of shellfish. The Model Ordinance provides a uniform legal instrument for enforcement, better nationwide public
health protection, and facilitates the shipment of high quality shellfish in interstate commerce.

The ISSC provides the formal structure wherein state regulatory authorities, with FDA concurrence, can change the Model
Ordinance and establish other guidelines and procedures for the sanitary control of the shellfish industry. For additional
Information concerning the origin of the Model Ordinance and the ISSC, see the historical overview by Clem (1994) and the
NSSP Guide for the Control of Molluscan Shellfish (ISSC/FDA, 2002).

To ensure uniformity in the administration and implementation of the requirements of the NSSP Model Ordinance at the state
and tribal regulatory agency level, the FDA reviews their programs on an annual basis. New state or tribal regulatory programs
under the NSSP are required to have their proposed program reviewed prior to its initiation to assure that any shellstock
produced under the state or tribal program for movement in interstate commerce meets the requirements of the Model
Ordinance.

New State or Tribal Program
The Authority must apply to the FDA for evaluation and be found in conformity with the NSSP before initiating a state or
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tribal shellfish sanitation program or a new program element within an existing state or tribal program. The FDA will act on
any application submitted by the Authority within 30 days. If the FDA has not acted within 30 days, the Authority may
proceed with the new shellfish sanitation program.

When two or more State or tribal agencies will be involved in the sanitary control of the shellfish industry, a clear statement of
each agency's responsibilities should be developed in the form of a memorandum of understanding. This administrative
practice eliminates misunderstandings concerning agency responsibility and ensures that all aspects of shared program
responsibility are addressed.

States and tribes are responsible for maintaining shellfish programs that conform to the requirements contained in the Model
Ordinance. These requirements should be mandatory within each State program.

References
Clem, David. 1994. Historical Overview. In: Environmental Indicators and Shellfish Safety. Eds. C.R. Hackney and M.D.
Pierson. Chapman and Hall, New York. pp. 1-29

Interstate Shellfish Sanitation Conference. 2002. NSSP Guide for the Control of Molluscan Shellfish. Interstate Shellfish
Sanitation Conference, 209 Dawson Road, Suite 2, Columbia, South Carolina, 29223.
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National Shellfish Sanitation Program
Guide for the Control of Molluscan Shellfish
2005

V. Guidance Documents
Chapter Il. Growing Areas

.01 Total Coliform Standards

@.02 Bacteriological Standards

Note: The National Shellfish Sanitation Program (NSSP) allows growing areas to be classified using either a total or
fecal coliform standard. The NSSP further allows the application of either standard to different water bodies within the
state. Once properly classified applying either standard for classification, the NSSP allows the use of the adverse
pollution condition or the systematic random sampling strategy for routine classification monitoring as appropriate to
the situation in the growing area. For maximum flexibility, a state may wish to adopt the use of both standards and both
monitoring strategies as appropriate with each standard. At the Interstate Shellfish Sanitation Conference's annual
meeting in 1992, Task Force Il recommended that this portion of the Model Ordinance be codified according to the
standard used and the monitoring strategy employed. The Model Ordinance has subsequently been recodified in this
manner. This codification represents the delineation of the standards based on total coliforms. The division of the
standards based on fecal coliforms is outlined in the main body of the Model Ordinance (Chapter 1V).

A. General. Either the total coliform or fecal coliform standard shall be applied to a growing area.

B. Sampling Stations. The Authority shall ensure that the number and location of sampling stations is adequate
to effectively evaluate all pollution inputs into the growing area.

C. Exceptions.

(1) Except for growing areas classified as prohibited, in any growing area where there are nonpoint pollution
sources which impact the water quality, a minimum of 30 samples, collected under various environmental
conditions, shall be required to classify a growing area not previously cl assified under Chapter IV @ .03.

(2) Except for growing areas classified as prohibited or when systematic random sampling is applied in
growing areas where there are no pollution sources having an effect on the water quality, a minimum of 15
samples shall be required to classify any growing area not previously classified under Chapter IV @ .03
when there are no pollution sources impacting the water quality.

(3) The Authority is not required to apply the total coliform standard if a de tailed study verified by laboratory
findings demonstrates that the coliforms recovered from the growing area are not of direct fecal origin and
do not indicate a public health hazard.

D. Standard for the Approved Growing Area Classification in the Remote Status.

(1) Water Quality. The bacteriological quality of every station in the growing area shall meet the total coliform
standard below.

(2) Total Coliform Standard for the Remote Status. The total coliform geometric mean MPN of the water
sample results for each sampling station shall not exceed 70 MPN per 100 m|l; and not more than 10% of
the samples shall exceed an MPN of:

(a) 230 MPN per 100 ml for a 5-tube, decimal dilution test;

(b) 330 MPN per 100 ml for a 3-tube, decimal dilution test; or
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(c) 140 MPN per 100 ml for the 12-tube, single dilution test.

(3) Required Sample Collection.
(&) A minimum of 2 samples per sampling station shall be collected annually.

(b) A minimum of the most recent 15 samples collected per sampling station shall be used to calculate the
geometric mean and 10% criteria of the data to determine compliance with the standard established for
the approved classification of remote growing areas.

E. Standard for the Approved Classification of Growing Areas Affected by Point Source Pollution.

(1) Water Quality. The bacteriological quality of every station in the growing area shall meet the total coliform
standard in
E 8.(2)

(2) Total Coliform Standard for Adverse Pollution Condition Monitoring. The total coliform geometric mean
MPN of the water quality sample results for each sampling station shall not exceed 70 per 100 ml, and, not
more than 10 % of the samples shall exceed an MPN of;

(a) 230 MPN per 100 ml for a 5-tube, decimal dilution test;
(b) 330 MPN per 100 ml for a 3-tube, decimal dilution test; or

(c) 140 MPN per 100 ml for the 12-tube, single dilution test.

(3) Required Sample Collection.

(a) A minimum of 5 samples shall be collected annually under adverse pollution conditions from each
sample station in the growing area.

(b) A minimum of the most recent 15 samples collected under adverse pollution conditions from each
sample station shall be used to calculate the geometric mean and 10% criteria of the data to determine
compliance with this standard.

(c) Sampling station locations shall be adjacent to actual or potential sources of pollution.

F. Standard for the Approved Classification of Growing Areas Affected by Nonpoint Source Pollution.

(1) Exception. If the tidal stage increases the total coliform concentration, the Authority shall use sample
results collected during that tidal stage to classify the area.

(2) Pollution Sources. Harvest waters shall be:
(a) Impacted only by randomly occurring, intermittent environmental events; and,

(b) Not impacted by discharges from sewage treatment facilities or combined sewer overflows.

(3) Water Quality. The bacteriological quality of every station in the growing area shall meet the total coliform
standard in 8F (4) or 8F (6) as appropriate to the monitoring strategy being used.

(4) Total Coliform Standard for Systematic Random Sample Monitoring. The total coliform geometric mean of
the water sample results for each sampling station shall not exceed 70 MPN per 100 ml and the estimated

90t percentile shall not exceed an MPN of:

(a) 230 MPN per 100 ml for a 5-tube, decimal dilution test;
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(b) 330 MPN per 100 ml for a 3-tube, decimal dilution test.

(5) Estimated 90 Percentile. The estimated 90" percentile shall be calculated by:

(a) Determining the geometric mean and logarithmic (base 10) standard deviation for the sample result
from each sampling station; then

(b) Multiplying the log standard deviation in (a) by 1.28; and

(c) Adding the product from (b) to the log mean of sample results, and;
(d) Taking the antilog of the results in (c) to get the estimated 90 th percentile.

(8) MPN values that signify the upper or lower range of sensitivity of the MPN test used in the goth
percentile calculation shall be increased or decreased by one significant digit.

(6) Total Coliform Standard for Adverse Pollution Condition Monitoring. The total coliform geometric mean
MPN of the water sample results for each sample station shall not exceed 70 MPN per 100 ml and not
more than 10% of the samples shall exceed an MPN of:

(a) 230 MPN per 100 ml for a 5-tube, decimal dilution test; or
(b) 330 MPN per 100 ml for a 3-tube, decimal dilution test; or

(c) 140 MPN per 100 ml for a 12-tube, single dilution test.

(7) Required Sample Collection.

(a) Adverse Pollution Condition Monitoring. The Authority shall collect sample s at the same frequency as
described in 8E. (3) for application of the standard under §E. (2).

(b) Systematic Random Sample Monitoring. The requirement for systematic random sample monitoring
shall be met when:

(i) Sample station locations are adequate to produce the data to effectively e valuate all nonpoint
sources of pollution;

(if) Sample collection is scheduled sufficiently far in advance to support rand om collection with
respect to environmental conditions. Compliance requires that prior to imp lementation, the
schedule for random sampling shall be documented in the master file for the growing area and
adhered to. If conditions at the time of scheduled sample collection are hazardous to the safety of
the individuals assigned to collect samples, sample collection shall be re scheduled in accordance
with provisions in the sampling schedule;

(iii) A minimum of 6 random samples shall be collected annually from each sampling station in the
growing area; and

(iv) A minimum of the 30 most recent randomly collected samples from each sampling station shall

be used to calculate the geometric mean and goth percentile to determine compliance with this
standard.
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(c) Transition from Adverse Pollution Condition Monitoring to Systematic Rando m Sample Monitoring.
If the Authority:

(i) Does not have 30 recent randomly collected sample results from each station, then the previous 15
samples collected under adverse pollution conditions may be used with the most recent random
samples to meet the minimum 30 sample requirements for a transition period not to exceed 3
years; and

(if) Uses the transition period described in (i), as additional random samples are collected, the random

samples shall chronologically replace the samples collected under adverse pollution conditions
(e.g. sample 31 replaces sample 1)

G. Standard for the Restricted Classification of Growing Areas Affected by Point Source Pollution and Used
as a Shellfish Source for Shellfish Depuration.

(1) Water Quality. The bacteriological quality of every sample station in the growing area shall meet the total

coliform standard in 8§G. (2).

(2) Total Coliform Standard for Adverse Pollution Condition Monitoring. The total coliform geometric mean
MPN of the water sample results for each station shall not exceed 700 per 100 ml and not more than 10%
of the samples shall exceed an MPN of:

(a) 2,300 MPN per 100 ml for a 5-tube, decimal dilution test; or
(b) 3,300 MPN per 100 ml for a 3-tube, decimal dilution test; or

(c) 1,386 MPN per 100 ml for a 12-tube, single dilution test.

(3) Required Sample Collection. Samples shall be collected in accordance with §E. (3).

H. Standard for the Restricted Classification of Growing Areas Affected by Nonpoint Source Pollution and
Used as a Shellfish Source for Shellfish Depuration.

(1) Exception. If the tidal stage increases the total coliform concentration, the Authority shall use samples
collected under that tidal stage to classify the area.

(2) Pollution Sources. Growing areas shall meet the requirements in §F. (2).

(3) Water Quality. The bacteriological quality of every sample station in the growing area shall meet the total
coliform standard in §H. (4) or §H. (6) as appropriate to the monitoring strategy being used.

(4) Total Coliform Standard for Systematic Random Sample Monitoring. The total coliform geometric mean
MPN of the water sample results for each sample shall not exceed 700 per 100 ml and the estimated goth
percentile shall not exceed:

(a) 2,300 MPN per 100 ml for a 5-tube, decimal dilution test; or

(b) 3,300 MPN per 100 ml for a 3-tube, decimal dilution test.

(5) Estimated 901" percentile. The estimated goth percentile shall be calculated by the same method described
in 8F. (5).
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(6) Total Coliform Standard for Adverse Pollution Condition Monitoring. The total coliform geometric mean

MPN of the water sample results for each station shall not exceed 700 MPN per 100 ml and not more than
10% of the samples shall exceed an MPN of:

(a) 2,300 MPN per 100 ml for a 5-tube, decimal dilution test; or
(b) 3,300 MPN per 100 ml for a 3-tube, decimal dilution test; or
(c) 1,386 MPN per 100 ml for a 12-tube, single dilution test.

(7) Required Sample Collection.

(a) Adverse Pollution Condition Monitoring. The Authority shall collect sample s at the same frequency as
described in 8E. (3). for application of the standard under §H. (6).

(b) Systematic Random Sample Monitoring. The Authority shall collect samples in the same manner and
at the same frequency as specified in 8F. (7)(b) for application of the standard under §H. (4).
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IV. Guidance Documents
Chapter Il. Growing Areas

.02 Guidance for Developing Marine Biotoxin Contingency Plans

NSSP guidance documents provide the public health principles supporting major components of the NSSP and its Model
Ordinance, and summaries of the requirements for that component. NSSP Model Ordinance requirements apply only to
interstate

commerce although most states apply the requirements intrastate. For the most up to date and detailed listing of
requirements, the reader should consult the most recent edition of the Model Ordinance.

Introduction

Shellfish are filter feeders and, therefore, they have the ability to concentrate toxigenic dinoflagellates from the water
column when present in shellfish growing waters. The toxins produced by these dinoflagellates can cause illness and
death in humans. Toxins are accumulated in the viscera and/or other tissues of shellfish and are transferred to humans
when the shellfish are eaten (Gordan et al, 1973). These toxins are not normally destroyed by cooking or processing and
cannot be detected by taste. Most of these toxins are detected through animal testing. However, some involve the use of
instrument based or biochemical analyses for detection. Since the dinoflagellates are naturally occurring, their presence in
the water column or traces of their toxin in shellfish meat does not necessarily constitute a health risk, as toxicity is
dependent on concentration (dose) in the shellfish. To protect the consumer, the Authority must evaluate the concentration
of toxin present in the shellfish or the dinoflagellate concentration in the water column against the levels established in the
NSSP Model Ordinance to determine what action, if any, should be taken.

There are three types of shellfish poisonings which are specifically addressed in the NSSP Model Ordinance: paralytic
shellfish poisoning (PSP), neurotoxic shellfish poisoning (NSP) and amnesic shellfish poisoning (ASP), also known as
domoic acid poisoning. All three are dangerous toxins, and PSP and ASP or domoic acid can cause death at sufficiently
high concentrations. In addition, ASP can cause lasting neurological damage. PSP is caused by dinoflagellates of the
genus Alexandrium (formerly Gonyaulax). NSP is caused by brevetoxins produced by the dinoflagellates of the genus
Karenia (formerly Gymnodinium). Both of these dinoflagellates can produce "red tides", i.e. discolorations of seawater
caused by blooms of the algae. Toxic blooms of these dinoflagellates can occur unexpectedly or follow predictable
patterns. The unpredictably in occurrence of toxic blooms was demonstrated in New England in 1972 when shellfish
suddenly became toxic in a previously unaffected portion of the coastline and resulted in many illnesses (Schwalm.1973).
Historically, Alexandrium

blooms have occurred between April and October along the Pacific coasts from Alaska to California and in the Northeast
from the Canadian Provinces to Long Island Sound (U.S. Public Health Service, 1958); but these patterns may be
changing. The blooms generally last only a few weeks and most shellfish (with the exception of clams which retain the
toxin for longer periods) clear themselves rapidly of the toxin once the bloom dissipates. NSP, which is less common, has
occurred from the Carolinas and extends throughout the Gulf Coast states. It shows no indication of regular recurrence
and shellfish generally take longer to eliminate the toxin (Liston, 1994).

The minimum concentration of PSP toxin that will cause intoxication in susceptible persons is not known.
Epidemiological investigations of PSP in Canada, however, have indicated 200 to 600 micrograms of PSP toxin will
produce symptoms in susceptible persons. A death has been attributed to the ingestion of a probable 480 micrograms of
PSP toxin. Investigations indicate that lesser amounts of the toxin have no deleterious effects on humans. Shellfish
growing areas should be closed at a PSP toxin level, which provides an adequate margin of safety, since in many instances
PSP toxicity levels can change rapidly. The NSSP Model Ordinance requires that growing areas be placed in the closed
status when the PSP toxin concentration is equal to or exceeds the action level of 80 micrograms per 100 grams of edible
portion of raw shellfish (FDA, 1977; FDA, 1985).

In shellfish growing areas where low levels of PSP routinely occur, harvesting for thermal processing purposes may be an
alternative to consider. Thermal processing as defined by applicable FDA regulations (21 CFR 113) will reduce but not
entirely destroy the PSP content of the shellfish. If thermal processing is practiced, the Authority must develop and
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implement procedures to control the harvesting and transportation of the affected shellfish to the processing plant.

In Gulf coast areas, toxicity in shellfish has been associated with red tide outbreaks caused by massive blooms of the toxic
dinoflagellate, Karenia brevis. The most common public health problem associated with Karenia blooms is respiratory
irritation; however, neurotoxic shellfish poisonings associated with Karenia brevis blooms have been reported in Florida
(Center for Disease Control, 1973 [a] and [b]). Uncooked clams from a batch eaten by a patient with neurotoxic symptoms
were found to contain 118 mouse units per 100 grams of shellfish meat. The NSSP Model Ordinance mandates that
growing areas be placed in the closed status when any NSP toxin is found in shellfish meat, or when the cell counts for
members of the genus Karenia in the water column exceed 5,000 cells per liter of water.

ASP is caused by domoic acid, which is produced by diatoms of the genus Pseudonitzachia. Blooms of Pseudonitzachia
are of relatively short duration. However, during the 1991-1992 incident in Washington, high toxin levels persisted for
several months (Liston, 1994). The NSSP Model Ordinance requires that growing areas be placed in the closed status
when the domoic acid concentration is equal to or exceeds 20 parts per million in the edible portion of raw shellfish.

The suitability of some growing areas for shellfish harvesting is periodically influenced by the presence of PSP, NSP,
domoic acid, or other marine biotoxins. The occurrence of these toxins is often unpredictable, and the potential for them to
occur exists along most coastlines of the United States and other countries having shellfish sanitation Memoranda of
Understanding (MOU) agreements with the United States. As a result, states or countries with MOUs with the U.S. need
to make contingency plans to address shellfish-borne intoxications.

Controlling Marine Biotoxins in Shellfish

The contingency plan must describe administrative procedures, laboratory support, sample collection procedures, and
patrol procedures to be implemented on an emergency basis in the event of the occurrence of shellfish toxicity (Wilt,
1974). The primary goal of this planning should be to ensure that maximum public health protection is provided. To
achieve this goal the following objectives should be met:

* An early warning system should be developed and implemented.

* Procedures should be established to define the severity of occurrences.

* The state or MOU country should be able to respond effectively to minimize illness.

* Adequate intelligence and surveillance information should be gathered and evaluated by the Authority.

* Procedures should be instituted to return the biotoxin contaminated areas to the open status of their growing area
classification.

Under the certification provisions of the NSSP, FDA and receiver states should have the assurance that shellfish
producing states or MOU countries are taking and can take adequate measures to prevent harvesting, shipping, and
consumption of toxic shellfish. To provide this assurance, the NSSP requires the Authority to develop and adopt a marine
biotoxin contingency plan for all marine and estuarine shellfish growing areas. The Authority's plan should specify how
each of the objectives listed above will be accomplished. This document provides recommended guidelines to be used in
preparing a plan to meet these objectives.

Recommended Contingency Plan Guidelines
* Provide an early warning system:

1. Communication procedures should be established with other appropriate agencies to rapidly report to the Authority any
abnormal environmental phenomenon that might be associated with shellfish growing areas such as bird or fish kills,
water discoloration or abnormal behavior of shellfish or marine scavengers.

2. The Authorities should establish procedures for health agencies to report any toxin-like illnesses.

3. An early warning phytoplankton and/or shellfish-monitoring program should be implemented. These monitoring
programs should use the "key station™ (for both phytoplankton and shellfish monitoring) and "critical species" concepts
(for shellfish monitoring).

* Sampling stations should be located at sites where past experience has shown toxin is most likely to appear first.
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* When monitoring shellfish, samples should be collected of species which are most likely to reveal the early presence of
toxin and which are most likely to show the highest toxin levels. For example, mussels have been found to be useful for
early PSP detection.

* The frequencies and periods for collection of samples should be established recognizing the randomness of PSP blooms.
This assumes several years of baseline data in order to establish stations and sampling plans.

* Frequency of sampling should be adequate to monitor for fluctuations in coastal phytoplankton populations.

4. Channels of communication concerning shellfish toxicity should be established with other states, countries (in the case
of MOU countries), FDA, and other responsible officials. A marine biotoxin control official should be designated by the
Authority to receive and distribute all marine biotoxin related information. Consultation with adjacent jurisdictions,
marine biologists and other environmental officials might also be useful (Felsing, 1966; Quayle, 1969; Prakash et al.,
1971)

* Define the severity of the problem:

1. A procedure should be established to promptly expand the sampling program for marine biotoxins in the event of
increased toxicity/cell counts at any indicator monitoring stations identified within the plan. Sampling stations and
frequencies of sampling should be increased when monitoring data or other information suggests that toxin levels are
increasing. The procedure should include plans for obtaining the additional resources necessary to implement the
expanded sampling and laboratory analysis program.

2. Information should be available concerning the location of commercial shellfish resource areas in the state.

3. Criteria should be developed to define the circumstances under which growing areas will be placed in the closed status
because of marine biotoxin contamination. The criteria should integrate public health, conservation, and economic
considerations. Principal items of concern include consideration of the rapidity with which toxin levels can increase to
excessive levels, the inherent delays in sample collection, the number of samples required to initiate action, the size of the
area to be closed (including a safety zone), and the type of harvesting restrictions to be invoked (all species or specific
species). It may be appropriate to close harvesting areas adjacent to known toxic areas until increased sampling can
establish which areas are toxin free and that toxin levels have stabilized.

4. Procedures should be established to promptly identify which shellfish products or lots might be potentially
contaminated, and to determine the distribution of these products or lots.

* Respond effectively to minimize illness:

1. A summary should be provided citing the laws and regulations in the state (or MOU country) that promptly and
effectively allow the Authority to restrict harvesting, withdraw interstate shipping permits, and to embargo/recall any
potentially toxic shellfish already on the market in the event of a marine biotoxin episode. The plan should clearly define
the timeframe involved in taking appropriate legal action.

2. The administrative procedures necessary to place growing areas in the closed status, to withdraw interstate certification
of dealers, and to embargo and recall shellfish should be delineated. The timeframe necessary to accomplish these actions
should also be specified.

3. A plan should be developed which will define what type of patrol program is necessary to properly control harvesting
in toxin contaminated growing areas. The program should be tested to ensure prompt implementation in the event it is
needed.

4. Procedures should be developed to promptly disseminate information on the occurrences of toxic phytoplankton
blooms to the industry and local health agencies.

5. Procedures should be established to coordinate control activities taken by state and federal agencies or departments and
district, regional, or local health authorities.

* Gather follow-up data:

1. Appropriate records of illnesses should be compiled and maintained by the Authority. These records should include
data on the incidence of illness and appropriate case history data. This information may be important in defining the
severity of the problem, as well as for a retrospective evaluation of the adequacy of the entire control program.
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2. Records of shellfish sample results from toxin testing should include analysis of trends, detoxification curves,
phytoplankton and water sample analyses, and pertinent environmental observations.

* Return growing areas to the open status of their NSSP classification:

1. Once a growing area is placed in the closed status because of marine biotoxin contamination, a procedure should be
instituted to gather data necessary to decide when the area can be returned to the open status of its classification. A system
of representative samples to establish detoxification curves should be part of this procedure.

2. The Authority should develop a set of criteria that must be met before a growing area can be returned to the open status.
These criteria should integrate public health, conservation, and economic considerations, and employ a sufficient number

of samples and other environmental indices, if used, to establish that the level of toxin or cell counts are below the closure
level. For example, experience has shown that appropriate reopening criteria for PSP include a minimum of three samples
collected over a period of at least 14 days. These samples should show the absence of PSP or levels below 80 micrograms
per 100 grams of shellfish tissue.

3. A program of consumer education should be continued as long as any area remains in the closed status because of
marine biotoxin contamination.
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IVV. Guidance Documents
Chapter Il. Growing Areas

.03 Sanitary Survey and the Classification of Growing Waters

NSSP guidance documents provide the public health principles supporting major components of the NSSP and its Model
Ordinance, and summaries of the requirements for that component. NSSP Model Ordinance requirements apply only to
interstate

commerce although most states apply the requirements intrastate. For the most up to date and detailed listing of
requirements, the reader should consult the most recent edition of the Model Ordinance.

Oysters, clams, mussels and scallops are filter feeders that pump large quantities of water through their bodies when
actively feeding. During this process, molluscan shellfish can concentrate microorganisms, toxigenic micro-algae and
poisonous or deleterious substances from the water column when they are present in the growing waters (Kennedy et al.,
1996). Concentrations in the shellfish may be as much as 100 times that found in the water column. If human pathogens are
concentrated to an infective dose, and if the shellfish are consumed raw or partially cooked, human disease can result. If
toxigenic micro-algae are present and producing toxin, human illness or death can occur, and cooking is not reliable as an
effective barrier against intoxication.

The goal of the NSSP is to control the safety of shellfish for human consumption by preventing harvest from contaminated
growing waters. In implementing this concept, the NSSP uses five classifications for growing areas: approved,
conditionally approved, restricted, conditionally restricted, and prohibited. The placement of a growing area in any one
classification is based upon the growing area's conformance with the requirements established for that classification.
Conformance with a classification's requirements is established through the sanitary survey.

The positive relationship between sewage pollution of shellfish growing areas and disease has been demonstrated many
times (Rippey [a] and [b], 1994). Shellfish-borne infectious diseases are generally transmitted through a fecal-oral route
(i.e., the shellfish become contaminated by sewage and are eaten by humans). The pathway can be quite circuitous. The
cycle usually begins with fecal contamination of the growing waters. Feces deposited on land surfaces can release
pathogens into surface waters via storm water runoff or collected wastes can be discharged directly into a waterway. The
runoff or discharge may go directly into the growing area or indirectly as is the case with wastes transported by freshwater
streams to estuarine or marine waters. Information concerning the relationship between sewage pollution of bivalve
shellfish growing areas and human disease is available in several good summaries (Hackney and Potter 1994 [a] and [b];
Jaykus et al, 1994; Stelma and McCabe, 1990).

Epidemiological investigations of shellfish-caused disease outbreaks have found difficulty in establishing a direct cause and
effect between a numerical correlation and pollution source strength, bacteriological quality of water, and the degree of
hazard to health. Tidal fluctuations and pollution source variations contribute to a high degree of variability in water
quality. Investigations made from 1914 to 1925 by the states and the Public Health Service, a period when disease
outbreaks attributable to shellfish were more prevalent, indicated that typhoid fever or other enteric diseases would not
ordinarily be attributed to shellfish harvested from water in which not more than 50 percent of the 1 cc (cubic centimeter)
portions of water examined were positive for the coliform group (an MPN of approximately 70 per 100 ml), provided the
areas were not subject to direct contamination with small amounts of fresh sewage which could not be detected by
bacteriological examination.

Following the oyster-borne typhoid outbreaks during the winter of 1924-25 in the United States (Lumsden, 1925), the
National Shellfish Certification Program, now the National Shellfish Sanitation Program (NSSP), was initiated by the
states, the Public Health Service, and the shellfish industry (Frost, 1925). The 1925 criteria for safe growing areas were
stated as: (1) the area is sufficiently removed from major sources of pollution so that the shellfish would not be subjected to
fecal contamination in quantities which might be dangerous to the public health, (2) the area is free from pollution by even
small quantities of fresh sewage, and (3) bacteriological examination does not ordinarily show the presence of the
coli-aerogenes group of bacteria in 1 cc dilutions of the growing area water. The collective application of these criteria was
known as the sanitary survey, which was used to determine if an area was safe for shellfish harvesting for human
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consumption. These criteria were adopted in the United States in 1925. Reliance on these criteria and others to measure
excess variability in water quality were combined together with sanitary reconnaissance (shoreline survey), hydrographic
and meteorological considerations, and patrol of closed harvest areas has generally proven effective in preventing major
outbreaks of disease transmitted by the fecal-oral route. For a complete discussion of the history of the NSSP, see the
historical overview by David Clem (1994) and the NSSP Guidance Document, History of the Interstate Shellfish Sanitation
Program (ISSC/FDA, 2002).

The ability of shellfish to concentrate chemical pollutants from water and sediment can lead to accumulation of these
poisonous and deleterious substances to levels that constitute a public health hazard (Kurland ez al., 1960; Texas Dept. Of
Health, 1977). These poisonous or deleterious substances may enter shellfish growing areas through industrial or domestic
waste discharges, seepage from waste disposal sites, agricultural land, geochemical reactions, or naturally occurring
toxigenic micro-algae (O'Connor and Beliaeff, 1995; Liston, 1994). The degree to which these substances are concentrated
depends upon such variables as the species of shellfish, water temperature and salinity, the level of contaminants in the
waters, and the physiological conditions of the shellfish (Capuzzo, 1996; Roderick and Schneider, 1994; Rosijadi, 1996).
The potential public health hazard posed by these substances must also be considered in assessing the safety of shellfish
growing areas.

For a full discussion of the public health risk associated with micro-toxigenic algae, see the NSSP Guidance Document,
Guidelines for Developing a Marine Biotoxin Contingency Plan (ISSC/FDA, 2002).

Components of the Sanitary Survey

A review of epidemiological investigations of disease outbreaks attributable to the consumption of bivalve shellfish reveals
that three general situations occur in the contamination of growing areas placed improperly in the approved classification.
First, improperly conducted or outdated sanitary surveys or misapplication of water quality data have unwittingly allowed
harvesting from sewage contaminated growing areas. Second, fresh fecal material present and not diluted, diffused, or not
detected by ordinary bacteriological sampling procedures caused shellstock contamination (Lumsden, 1925). Dr. Gurion
recognized the possibility of chance contamination as early as 1902 in his report on a typhoid outbreak:

"There is a zone of pollution established by the mere fact of the existence of a populated city upon the banks of a stream or
tidal estuary which makes the laying down of oysters and clams in these waters a pernicious custom if persisted in, because
it renders these articles of food dangerous at times, and always suspicious (Gurion, 1917)."

Third, shellfish illnesses have been traced back to areas where an intermittent pollution source contaminated the shellfish.
Some of these areas could have been placed in the conditionally approved classification and managed to avoid harvest of
polluted shellstock, provided the occurrences of the sources of pollution could be predicted and the boundaries of their
effects determined. For a full discussion of the use of the conditional classifications, see the NSSP Guidance Document,
Management Plans for Growing Areas in the Conditional Classifications (ISSC/FDA, 2002).

The first critical control point in preventing food-borne illness from shellfish consumption is identifying growing areas of
acceptable sanitary quality. The completion of a sanitary survey is of paramount importance in making the distinction
between acceptable and unacceptable growing areas, and is the key to accurate growing area classification as approved,
conditionally approved, restricted, conditionally restricted, or prohibited. Under the NSSP Model Ordinance, a sanitary
survey is required for each growing area prior to its approval by the state as a source of shellfish for human consumption or
as a source for shellfish to be used in a depuration or relay operation. A sanitary survey is an in-depth evaluation of all
environmental factors that have a bearing on the water quality in a shellfish growing area. The environmental factors
include both actual and potential pollution sources, whether natural or man-made, and meteorological and hydrographic
characteristics of the growing area. The principal components of a sanitary survey are: (1) identification and evaluation of
the pollution sources that may affect the areas, (2) an evaluation of the meteorological factors, (3) an evaluation of
hydrographic factors that may affect distribution of pollutants throughout the area, and (4) an assessment of water quality.
For a complete discussion of the sanitary survey, see Sanitary Surveys of Growing Waters (Garreis, 1994).

(1) An evaluation of the pollution sources that may affect the growing areas. A pollution source survey (also known as a
shoreline survey) must be conducted of the growing area shoreline and watershed to locate direct discharges (e.g.,
municipal and private sewage and industrial waste discharges, sewage package treatment units, malfunctioning septic tanks
and animal manure treatment lagoons) and non-point sources of pollution (e.g., storm water runoff, and runoff from
agricultural and wildlife areas). Municipal and industrial wastewater treatment facilities should be evaluated in terms of
actual loading versus design capacity, type and concentration of pollutants discharged, effectiveness of their treatment
processes and pollution control devices. For additional information concerning sewage treatment plant discharges and their
control, see the NSSP Guidance Document, Management Plans for Growing Areas in the Conditional Classifications
(ISSC/FDA, 2002) and the U.S. Environmental Protection Agency documents concerning increasing reliability of sewage
treatment plants (USEPA [a] and [b], 1974).
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The following survey procedures should be followed in the shoreline survey.

® Survey Assignment

Each shoreline survey area must be determined and assigned by the Authority. Each survey area must be identified by a
unique designation. All survey data must be identified by this unique designation that allows for tracking of all forms used
in the survey. All shoreline survey data must be documented and filed promptly.

e Examination of Individual Properties for Pollution Sources

* The boundaries of the shoreline survey area must be determined by an in-field investigation of the area topography and
the proximity of individual properties to the growing area. Those properties with the potential to impact growing water
quality must be included within the boundaries of the shoreline survey area. Once the boundaries of the shoreline survey
area have been determined, all businesses and residences must be examined and all potential discharges of wastes (raw
sewage, kitchen wastes, laundry wastes, agricultural wastes, etc.) must be evaluated.

* The location of each property with a pollution source adversely impacting the growing area must be provided.

* If the property has a pollution source adversely impacting a growing area, one of the two notations listed below must be
made concerning its impact on water quality.

a) Direct Impact: A pollution source having direct impact is defined as any waste discharge which has immediate impact on
the growing area. An attempt should be made to quantify the volume of the discharge.

b) Indirect Impact: A pollution source having an indirect impact is defined as any waste discharge which reaches the
growing area in a roundabout way. An attempt should be made to quantify the volume of the discharge.

* All sanitary, industrial, or agricultural pollution sources must be located on a map of the survey area.
* All animal farms must be evaluated. Evaluation must include the number and type of animals.
* All marinas must be evaluated in accordance with the requirements of the Model Ordinance.

* Notations must be made of any flocks of waterfowl and an estimation of their number given. Populations of wild animals
such as deer and muskrat should be noted and where possible an estimation of their number given.

* Drainage ditches must be evaluated.
* Any other potential source of pollution, which in the surveyor's opinion might influence water quality, must be noted.

* At the end of each shoreline survey, the surveyor must write a summation. The surveyor must also provide a
comprehensive map of the survey area identifying the location of each pollution source found.

The level of surveillance for poisonous and deleterious substances in a shellfish control program may vary widely. The
intensity of the surveillance is frequently driven by a history of marine biotoxin contamination, sanitary survey findings, or
findings from investigations by other state or federal agencies or academia. Review of existing background data derived
from national and international monitoring programs can also be useful (O'Connor, 1996; Beliaeff et al, 1997). An
assessment of possible sources in the sanitary survey should enable shellfish control program managers to determine if a
potential problem exists and whether a need for further field study exists. Sampling for specific chemical contaminants in
shellfish is recommended only when the pollution source survey reveals a potential problem, or if there is concern because
of a lack of information.

When poisonous or deleterious substances are found in shellstock, the Authority must evaluate the levels that may be
present against known tolerance levels in human foods or other appropriate information, and determine what action, if any,
should be taken. Additional information concerning this topic can be found in the NSSP Guidance Documents: FDA Action
Levels, Tolerances and Other Values for Poisonous or Deleterious Substances in Seafood (ISSC/FDA, 2002); Shellstock
Relay (ISSC/FDA, 2002); and Guidance for Developing Marine Biotoxin Contingency Plans (ISSC/FDA, 2002). In the
absence of specific tolerance or action levels, decisions must be made on a case-by-case basis using the best available
knowledge.
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(2) An evaluation of meteorological factors.

Climate and weather can affect the distribution of pollutants or can be the cause of pollutant delivery to a growing area.
Prevailing winds can determine the distribution of pollutants in a growing area. Rainfall patterns and intensity can affect
water quality through pollutant delivery in runoff or cause flooding which can affect the volume and duration of pollutant
delivery. An example of the effects of meteorology occurred in 1982. In the late fall, the arrival of cold fronts caused strong
winds, abnormally low tides and high rainfall which resulted in raw sewage bypasses from overloaded sewage treatment
plants. This combination of meteorological events resulted in raw sewage reaching a growing area causing shellfish- borne
illness in 471 persons (Casper, 1982).

(3) An evaluation of hydrographic factors that may affect distribution of pollutants throughout the area. Examples of
hydrographic factors are tidal amplitude and type, water circulation patterns, and the amount of fresh water. These factors,
along with water depths and stratification caused by density (salinity and temperature) differences, and wastewater and
other waste flow rates are used to determine dilution, and time of transport. Tracer dye studies provide site-specific dilution,
dispersion and time of travel information, and can be used in calibration of site-specific hydrodynamic models.

(4) An assessment of water quality.

In general, microbial reduction in seawater occurs by two different processes - physical dilution by advection and diffusion,
and a process of biological inactivation. Dilution factors are physical and predictable with a direct relationship between
pollution loads and dilution water available. The inactivation process is more variable and appears to be associated with the
following factors: sunlight and solar radiation, absorption and sedimentation, temperature, predation, antibiosis, action of
inorganic salts, nutrient deficiencies, the action of heavy metals and other substances, and effects of specific bacteriophage.
Kator (1994) has provided a good summary of current knowledge concerning inactivation of bacteriological and chemical
indicators caused by the effects of environmental factors.

Field and laboratory studies have demonstrated that enteric viruses can survive in marine water and shellfish from a few
days to several months (Jaykus, 1994). In general, viruses survive longer at lower temperatures, at low salinity and when
bound to sediments.

Evidence from many field studies indicates that a constant relationship does not exist between the bacterial pathogen, viral
pathogen or coliform group levels in shellstock and the presence of these organisms in the overlying water column (Kator,
1994; Jaykus et al, 1994). Experience in the NSSP, however, has shown that shellstock from waters meeting the water
quality standards for the approved classification are unlikely to be involved in shellfish-associated disease outbreaks
attributed to fecal contamination of the growing area. In part, this is because the coliform group (total coliform) water
quality standard of 70 MPN per 100 milliliters of growing water is equivalent to the fecal material contributed from one

person diluted in about 2.27 x 108
liters (8 million cubic feet) of water free from the coliform group. Such a small amount of sewage reaching the growing
area is likely to have been so treated, diluted, or aged that it will be of negligible public health significance.

The NSSP in its Model Ordinance allows for the Authority to classify a growing area using either a total coliform group or
fecal coliform MPN standard as part if its sanitary survey. The two standards are believed to afford the same level of public
health protection (Hunt and Springer, 1974). The NSSP Model Ordinance further allows the application of either standard
to different water bodies within the state. The NSSP Model Ordinance also recognizes two distinct water quality monitoring
strategies to collect the total coliform group or fecal coliform monitoring data for application of the standards: Adverse
pollution conditions are to be established for initial classification, but if no point source pollution source impact is found the
systematic random sampling monitoring strategy can be used for monitoring. The Authority may adopt the use of both the
total coliform group and fecal coliform standards and both monitoring strategies, if applicable, for each standard.

The difference between the adverse pollution condition monitoring strategy and the systematic random sampling monitoring
strategy is determined by 3 factors:

(1) The presence or absence of point source impact in the growing area;
(2) The timing of water sample collection; and
(3) The way in which the MPN data are calculated for comparison to the standard.

An adverse pollution condition (APC) is a state or situation, caused by meteorological, hydrological or seasonal events or
point source discharges, that has historically resulted in elevated total coliform group or fecal coliform levels in a particular
growing area. In using this monitoring strategy, sample collection must be timed to be representative of the major pollution
impacts, since shellfish respond rapidly to an increase in the number of microorganisms in their surrounding waters. The
APC monitoring strategy must be used in initial growing area classification to assess the impact by sewage treatment

178
4 0of 10



FDA/CFSAN & ISSC - Guidance Documents Chapter Il. Growing Areas: .03 Sanitary Survey and the Classification of Growing Waters; NSSP Guid...

facilities, combined sewer overflows, or other point source discharges and to evaluate the impact of nonpoint pollution. The
results of bacteriological sampling must be correlated with sewage treatment plant operation and evaluated in terms of
treatment and nonpoint pollution contributions at the time of sampling. These results, combined with considerations for
malfunctions, overloads, poor operation, and nonpoint triggering conditions are used in the initial classification.

The systematic random sampling monitoring strategy can be used in approved or restricted growing areas except those that
are affected by point source pollution. This strategy assumes that monitoring conductedon a pre-established schedule at
anadequate frequency willcapture weather or rainfall conditions that trigger nonpoint pollution contribution. For a full
discussion of this strategy, see the NSSP Guidance Document, Systematic Random Sampling Monitoring Strategy
(ISSC/FDA, 2002).

Total coliform group or fecal coliform data collected under either the APC or the systematic random sampling monitoring
strategy are reported as a MPN i.e. a statistical estimate of the number of bacteria per unit volume of water and is
determined from the number of positive results in a series of fermentation tubes used in a particular laboratory test. A
complete discussion of the MPN test can be found in Standard Methods for the Examination of Water and Wastewater
(APHA, 1985). In the APC monitoring strategy, the application of the two-part water quality standards for both total
coliform group and fecal coliform involves use of a median or geometric mean and a "percentage factor". The "percentage
factor" corrects for the inherent variation of the MPN analytical method when used with a normally distributed data set. In
the systematic random sampling strategy, the application of the two part water quality standards for both the total coliform
group and fecal coliform involves use of a median or geometric mean and an estimated 90th percentile as the statistic to
measure the variance of the data set. The use of the strategy requires that the times of samples be scheduled in advance, so
monitoring runs are made with no consideration for meteorological conditions. For a more in-depth explanation, see the
NSSP Guidance Document, Systematic Random Sampling Monitoring Strategy (ISSC/FDA, 2002).

A written sanitary survey report is needed to integrate the data from the pollution source survey, the hydrographic and
meteorological investigations, and the water sampling into a comprehensive information analysis. The purpose of this
analysis is to determine the appropriate classification for the growing area and the geographic boundaries of the
classification. This report must include a compilation of relevant data, a water sample data analysis using appropriate data
sorting to determine adverse pollution conditions and recognized statistical techniques, conclusions as to the appropriate
growing area classification, and recommendations for necessary follow-up actions. The report may also consider relevant
resource management, social, economic, or political factors that may influence the establishment of the classification
boundaries, when and the time periods for the open and closed status when conditionally approved and conditionally
restricted classifications are proposed. Pollution conditions that cause closure, and conditions and time periods for seasonal
openings must be included in the management plan.

Keeping the sanitary survey current consists primarily of routinely evaluating major pollution sources, collecting water
quality data from sampling stations under the selected NSSP water quality monitoring strategy, and analyzing the data to
assure that the classification continues to represent current sanitary conditions in the growing area. The sanitary survey
must be repeated fully every 12 years. In the interim, the sanitary quality of each growing area must be reviewed as often as
is necessary to ensure that the classification is appropriate. Certain sanitary survey components are required by the Model
Ordinance to be updated annually and triennially (every third year). The growing area must be subjected promptly to a more
intense and comprehensive sanitary survey reevaluation when monitoring or other informationreveals a substantial change
in the sanitary conditions. A reevaluation report is required and must include a determination as to whether a change in
growing area classification is necessary.

The Authority is required to collect and maintain survey data and information for each growing area in a centrally located
file. Experience with the sanitary survey program for determining the appropriate classification for each growing area
indicates a tendency to omit or de-emphasize some components of the sanitary survey unless a central state file of all
sanitary survey reports, update information, and reevaluation reports is maintained. This is particularly true when
responsibility for shellfish sanitation is divided between two or more state agencies. Maintenance of a central state file also
simplifies the appraisal of state programs by the FDA and prevents loss of useful historical data.

Minimum Requirements of the Sanitary Survey Report

The following outline contains the minimum requirements for the written growing area sanitary survey report required in
the NSSP Model Ordinance.

A. Executive Summary

B. Description of Growing Area
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(1) Location map or chart showing growing area

(2) Description of area and its boundaries

(3) History of growing area classification

* Date of last sanitary survey

* Previous classification(s) map(s)

C. Pollution Source Survey

(1) Summary of Sources and Location

* Information gathered under the shoreline survey procedures outlined above.
* Map or chart showing the location of major sources of actual or potential pollution in the survey area.
* Table of sources of pollution cross-referenced to the survey area map.
(2) Identification and evaluation of pollution sources

* Domestic wastes (discussion and maps)

* Storm water

* Agricultural waste (farms, feedlots, & slaughterhouse operations)

* Wildlife areas

* Industrial wastes

D. Hydrographic and Meteorological Characteristics

(1) Tides (type and amplitude), and currents (velocity and direction)
(2) Rainfall

* Amount

* When (e.g. time of year)

* Frequency of significant rainfalls

* Winds (Seasonality and effects on pollution dispersion)

(4) River discharges (volume and seasonality)

(5) Discussion concerning effects of pollution distribution and hydrographic factors (dilution, dispersion, and time of
travel) on water quality throughout the growing area

* Salinity, depth, and stratification characteristics

* Computer model verification if used for classification.
E. Water Quality Studies

(1) Map of sampling stations

(2) Sampling plan and justification

* Adverse condition sampling

* Random sampling
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(3) Sample Data Analysis and Presentation: Tables containing the basic NSSP statistics (number of samples, median or
geometric mean, and the respective variability factors)

* Station by station monitoring data array collected under the adverse condition or systematic random sampling monitoring
strategy

* Daily sampling results and number of samples collected for survey
* Overall compliance with NSSP criteria

* Sorting of data by environmental pollution condition

* Classification assigned to each station

F. Interpretation of Data in Determining Classification to Be Assigned to Growing Area: A discussion of how actual or
potential pollution sources, wind, tide, rainfall, etc. affect or may affect water quality, that will address the following:

(1) Effects of meteorological and hydrographic conditions on bacterial loading
(2) Variability in the bacteriological data and causes
G. Conclusions

(1) Map or chart showing classification assigned to growing area(s) (closure lines, boundary lines separating various
classifications)

(2) Legal description of growing area boundaries

(3) Management plan for growing area if in the conditionally approved or conditionally restricted classification
(4) Recommendations for sanitary survey improvement

* Changes in monitoring schedules, addition of sampling stations or station relocation, etc.

* Comments

Growing Area Classifications

As a result of the information gathered during the sanitary survey, the Authority should be able to distinguish those growing
areas suitable for harvest of shellstock for direct human consumption, those growing areas where the shellfish will require
treatment to make them safe for human consumption, and those growing areas unsuitable to harvest for human
consumption. The probable presence or absence of pathogenic microorganisms, marine biotoxin or other poisonous or
deleterious substances in growing area waters is important to the Authority in deciding how the shellfish obtained from the
growing area should be used. The Authority's decision, based on the sanitary survey information, will place all actual and
potential growing areas in one of the five possible NSSP growing area classifications.

The five growing area classifications are approved, conditionally approved, restricted, conditionally restricted and
prohibited. Except for an emergency situation such as conditions following a hurricane when a growing area in the
approved classification may be placed temporarily in the closed status, a growing area in the approved classification is
always in the open status. The remaining four growing area classifications all place some type of restriction on shellstock
harvesting. For more information concerning the enforcement of these restrictions, see the NSSP Guidance Document,
Growing Area Patrol and Enforcement of Growing Area Restrictions (ISSC/FDA, 2002).

Growing areas are placed in the approved classification when the sanitary survey information and marine biotoxin
surveillance data indicate that fecal material, pathogenic microorganisms, poisonous, or deleterious substances are not
present in the growing area in unacceptable concentrations. Shellstock harvested from these growing areas may be sold
directly to the public for consumption raw or cooked.

Use of the conditionally approved and conditionally restricted classifications by the Authority is optional. The conditional
classifications are designed to address growing areas that are subject to intermittent microbiological pollution. These
classifications offer the Authority an alternative to placing the area in the restricted or prohibited classification year round
when, during certain times of the year or under certain conditions, the shellstock from the growing area may be safely
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harvested. The concept also applies to situations where conditions are acceptable for harvest when wastewater treatment
plant operation is satisfactory, but not when a malfunction occurs. A management plan is required that describes the
controls to provide public health protection in the use of the conditional classifications. For a full explanation of the
conditional classifications and their use, see the NSSP Guidance Document, Management Plans for Growing Areas in the
Conditional Classifications (ISSC/FDA, 2002).

A growing area may be placed in the restricted classification instead of the prohibited classification when the sanitary
survey indicates a limited degree of pollution. This option may be used when the sanitary survey for the growing area
indicates that the levels of fecal material or poisonous or deleterious substances in the growing area are such that additional
treatment through depuration or relay can render the shellstock safe for human consumption. A common situation in the use
of the restricted classification occurs when a growing area is affected by non-point source pollution from either urban or
rural sources. In this situation, the water quality fluctuates unpredictably or with sufficient frequency that the use of the
conditionally approved classification is precluded. The Authority should use the restricted classification only when
sufficient depuration or relay studies have been conducted to establish raw product quality requirements at the harvest level;
and when the Authority has sufficient administrative and technical resources to properly administer this classification.
These resources include monitoring of pollution sources; providing coordination between state, local and industry officials;
issuing special harvesting permits; and supervising the harvesting and transport of shellstock to relay sites or depuration
facilities. For a complete discussion of the supervision requirements at the harvest level, see the NSSP Guidance Document,
Shellstock Relay (ISSC/FDA, 2002).

Use of the restricted classification requires the Authority to develop the controls necessary to assure that the shellfish are
relayed or depurated prior to consumption. Bacteriological water quality standards are applied on a growing area specific
basis. The criteria may vary according to the use to be made of the shellstock and the effectiveness of the relay or
depuration process used to cleanse the shellstock. Process effectiveness is determined through a study, which establishes the
fecal coliform density in the shellstock at the time of harvest, and the density that can be achieved at the completion of the
process. Effectiveness of the process is likely to vary between growing areas used for natural cleansing treatment in relay
operations and between depuration facilities used for controlled cleansing treatment. The species of shellstock may also
affect the effectiveness of the relay or depuration process. For a complete discussion of relay, see the NSSP Guidance
Document, Shellstock Relay (ISSC/FDA, 2002).

A growing area is placed in the prohibited classification when the sanitary survey or marine biotoxin surveillance program
indicates that fecal material, pathogenic microorganisms, poisonous or deleterious substances, marine biotoxin, or
radionuclides may reach the harvest area in excessive concentrations. The NSSP Model Ordinance also requires that a
growing area for which there is no sanitary survey be placed in the prohibited classification as a precautionary measure.
Taking shellstock from a prohibited area for any human food purpose is not allowed.

Depletion of prohibited areas can be an effective deterrent to illegal harvesting as it provides a safeguard against
contaminated shellfish reaching the market and eliminates a temptation for harvesters. Depletion may be more economical
and effective than patrol of prohibited areas in protecting public health. In a depletion operation, all market sized shellstock
and as many of the smaller sized shellstock as can be gathered by reasonable methods are removed from the growing area.
To be effective, depletion operations should be conducted at sufficient intervals to keep growing areas free of commercial
quantities of market-sized shellstock. When commercial harvesters conduct depletion operations, the Authority or the Patrol
Authority must provide effective supervision.

The NSSP Model Ordinance also requires that an area in the prohibited classification (closed safety zone) must be
established between any sewage treatment plants or other waste discharge of public health significance and any growing
area placed in the approved, conditionally approved, restricted, or conditionally restricted classification. The size of the
prohibited area should be based on the effectiveness and level of sewage treatment; the location of the shellstock resource
that would be affected; the classification of adjacent waters, the total time it would take for the person responsible for the
operation of the sewage treatment facility to detect a failure and notify the Authority; the time it would take the Authority to
issue a notice to stop shellstock harvesting, and the degree of effluent dilution. Due consideration should be given to the
possibility that emergency actions might be necessary on holidays or at night.
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IV. Guidance Documents
Chapter Il. Growing Areas

.04 Action Levels, Tolerances And Guidance levels for Poisonous or Deleterious Substances in
Seafood

Because shellfish are filter feeders, they can readily accumulate substances from the water column. The types of poisonous
or deleterious substances that have been recovered from shellfish include heavy metals, pesticides, petroleum products,
polychlorinated biphenyls, and naturally occurring marine biotoxins. The source of these contaminants may be industrial,
agricultural, mining, spillage, sewage, dredging operations, sludge dumps, and naturally occurring toxigenic marine
organisms.

The FDA has established action levels, tolerances and guidance levels for poisonous or deleterious substances to control
the levels of contaminants in human food including seafood (FDA Federal Register, 1977; FDA, 1985). Action levels are
established and revised according to criteria specified in the Code of Federal Regulations (21 CFR 109 and 509), and are
revoked when a regulation establishing a tolerance for the same substance and use becomes effective. Action levels and
tolerance represent limits at or above which FDA will take legal action to remove adulterated products, including shellfish,
from the market. Action levels and tolerances, are established based on the unavoidability of the poisonous or deleterious
substance and do not represent permissible levels of contamination where it is avoidable. Guidance levels are used to
assess the public health impact of the specified contaminant.

Table 1 lists action levels, tolerances and guidance levels established by the FDA for poisonous or deleterious substances
in seafood including shellfish. Notices are published in the Federal Register as new action levels are established or as
existing action levels are revised or revoked. Should any of these notices affect Table 1, FDA will issue an interpretation
advising NSSP participants of this revision or addition.
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Table 1
Action Levels, Tolerances and Guidance Levels for Poisonous or Deleterious Substances in Seafood
Class of Substance Substance Level Food Commodity® Reference
Deleterious | Aldrin/Dieldrin® 0.3 ppm All Fish CPG sec 575.100°
Substance Chlordane 0.3 ppm All Fish CPG sec 575.100P
Chlordeconed 0.3 ppm All Fish CPG sec 575.100°
0.4ppm | Crabmeat CPG sec 575.100°
DDT, DDE, TDE® 5.0 ppm All Fish CPG sec 575.100°
Diquat® 0.1 ppm All Fish 40 CFR 180.226
Glyphosate® 0.25 ppm Fin Fish 40 CFR 180.364
3.0 ppm Shellfish 40 CFR 180.364
Toxic Arsenic 76 ppm Crustacea FDA Guidance
Elements Document
86 ppm Molluscan Shellfish FDA Guidance
Document
Cadmium 3 ppm Crustacea FDA Guidance
Document
4 ppm Molluscan Shellfish FDA Guidance
Document
Chromium 12 ppm Crustacea FDA Guidance
Document
13 ppm Molluscan Shellfish FDA Guidance
Document
Lead 1.5 ppm Crustacea FDA Guidance
Document
1.7 ppm Molluscan Shellfish FDA Guidance
Document
Nickel 70 ppm Crustacea FDA Guidance
Document
80 ppm Molluscan Shellfish FDA Guidance
Document
Methyl Mercury 1.0 ppm All Fish CPG sec 540.600
Heptachlor / Heptachlor 0.3 ppm All Fish CPG sec 575.100
Epoxidef
Mirex 0.1 ppm All Fish CPG sec 575.100
Polychlorinated Biphenyls |2.0 ppm All Fish 21 CFR 109.30
(PCBs)®
2 4-DE 1.0 ppm All Fish 40 CFR 180.142
Natural Toxins | Paralytic Shellfish Poison | 80 png/100g | All Fish CPG sec 540.250
(PSP)
Neurotoxic Shellfish <20 MU/100 | Clams, mussels, Oysters, fresh NSSP MO
Poison (NSP) g frozen or canned
Amnesic Shellfish Poison |20 ppm All Fish (except in the viscera of | Compliance
(ASP) Dungeness Program
crab where 30 ppm is permitted | 7303.842

Note:

the term "fish" refers to fresh or saltwater fin fish, crustaceans, other forms of aquatic animal life other than birds or
mammals and all mollusks as defined in 21 CFR 123.3(d).
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Footnotes for Table 1

a) Unless otherwise specified, the action levels, tolerances and other values listed apply to both the raw and
processed food commodity. Procedures for sample collection and analyses are specified in Sections 420 and 450 of
the FDA Investigations Operation Manual; FDA Pesticide Analytical Manual (PAM) Volume I or II; AOAC
Official Methods of Analysis; APHA Recommended Procedures for the Examination of Sea Water and Shellfish,
Fourth Edition, 1970; or, peer reviewed literature for domoic acid (ASP) methodologies.

b) References designated as CPG represent the FDA Compliance Policy Guides and all associated numbers as they
appear in appropriate sections of FDA's Compliance Policy Guides Manual.

¢) The action level for aldrin and dieldrin are for residues of the pesticides individually or in combination.
However, in adding amounts of aldrin and dieldrin do not count aldrin or dieldrin found at the level below 0.1 ppm
for fish.

d) Previously listed as Kepone, the tradename for chlordecone.

e) The action level for DDT, TDE, and DDE are for residues of the pesticides individually or in combination.
However, in adding amounts of DDT, TDE, and DDE do not count any of the three found below 0.2 ppm for fish.
f) The action level for heptachlor and heptachlor epoxide are for the pesticides individually or in combination.
However, do not count heptachlor or heptachlor epoxide found below 0.1 ppm.

g) The levels published in 21 CFR and 40 CFR represent tolerances rather than guidance levels or action levels.
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IVV. Guidance Documents
Chapter Il. Growing Areas

.05 Management Plans for Growing Areas in the Conditional Classification

NSSP guidance documents provide the public health principles supporting major components of the NSSP and its
Model Ordinance, and summaries of the requirements for that component. NSSP Model Ordinance requirements
apply only to interstate

commerce although most states apply the requirements intrastate. For the most up to date and detailed listing of
requirements, the reader should consult the most recent edition of the Model Ordinance.

The goal of the NSSP is to control the safety of shellfish for human consumption by preventing its harvest from
contaminated growing areas. In implementing this goal, the NSSP uses five classifications for growing areas:
approved, conditionally approved, restricted, conditionally restricted, and prohibited. The placement of a growing
area in any one classification is based upon the growing area's conformance with the requirements established for that
classification. For a full explanation of this concept, see the public health explanation in NSSP Guidance Document,
Sanitary Survey and the Classification of Growing Waters (ISSC/FDA, 2002).

The conditional classifications are designed to address growing areas that are subject to intermittent microbiological
pollution. These classifications offer the Authority an alternative to placing the area in the restricted or prohibited
classification year round when during certain times of the year or under certain conditions, the shellstock from the
growing area may be safely harvested. Public health protection from unsafe shellfish in the use of the conditional
classifications is afforded through the use of a management plan. Using a thorough investigation conducted as part of
the sanitary survey, the Authority determines that the growing area will be in the open status of its conditional
classification for a reasonable period of time; that the factors which determine this period of time are known,
predictable and are not so complex that the factors cannot be reasonably managed; and that the bacteriological water
quality can be correlated with the factors affecting the distribution of pollutants in the growing area. The management
plan for each growing area placed in a conditional classification is based on the information gathered during the
investigation. The plan establishes a strict set of criteria, which must be met for the growing area to remain in the
open status. Failure to meet the criteria automatically places the growing area in the closed status, with immediate
notice to the public, the affected industry, and the plan's participants. Two of the most important components of the
management plan are the acceptance of and the agreement to the conditions of the management plan by the one or
more Authorities involved, other local, state and federal agencies which may be involved, the affected shellfish
industry, and the persons responsible for the operation of any treatment plants or other discharges that may be
involved; and the annual reevaluation of the compliance with the plan to assure public health protection.

The criteria for the approved classification of the NSSP require that the growing area be not subject to human or
animal fecal matter at levels that present an actual or potential public health risk, and not be contaminated with
pathogenic organisms, poisonous or deleterious substances or marine biotoxin. From the review of growing area
classifications and sanitary surveys conducted by national and internati onal Authorities, it appears that a common
misuse of the approved classification is the placement of a growing area in the approved classification when the use
of the conditionally approved classification would have been more appropriate. Critical investigation usually reveals
that the growing area is improperly classified because it is subject to intermittent pollution events, which is a
contravention of the criteria for the approved classification.

Intermittent pollution events have been identified as a significant cause of shellfish-borne infectious disease
outbreaks worldwide. As an example, in the fall of 1982, at least 471 persons developed gastroenteritis after
consumption of sewage contaminated oysters from a growing area that had been placed in the approved classification
(Casper, 1982). An investigation into the outbreak demonstrated that the growing area could probably be safely open
to harvesting in the summer when the prevailing winds are southerly and tides are high. In the late fall, the arrival of
cold fronts can cause high rainfall, strong winds and abnormally low tides and raw sewage bypasses from overloaded
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sewage treatment plants. Under these conditions, sewage reached the growing area causing the outbreak. As a result
of the investigation, the Authority learned that it should have placed the growing area in the conditionally approved
classification and developed a management plan to automatically close the area in the late fall through spring when
climatic conditions were likely to render the growing area unsafe. Under the management plan, the area would be
reopened to harvesting in the summer when favorable conditions prevailed and would be intensively monitored to
ensure that the summer conditions were met. In this instance, application of the conditionally approved area concept
probably could have prevented the outbreak.

Use of the Conditional Classification

Use of the conditional classifications is a voluntary option for the Authority. There are two types of conditional areas:
conditionally approved and conditionally restricted. Any growing area in the conditionally approved classification
must meet the criteria for the approved classification when it is in the open status of this classification. When the
growing area is in the closed status of this classification, it may be used for relaying or depuration if it meets the
requirements for the restricted classification and if this use is specified in its management plan, or it may be closed to
any use. Any growing area in the conditionally restricted classification must meet the criteria for the restricted
classification when it is in the open status of this classification and no harvesting is permitted when it is in its closed
status.

Growing areas that are subject to intermittent microbiological pollution from predictable pollution events may be
placed in the conditionally approved or conditionally restricted classification under the NSSP. Examples of
predictable pollution events include the failure of wastewater treatment facilities to maintain a performance standard
needed to maintain an established effluent quality; changes in seasonal populations affecting growing area water
quality; and nonpoint source pollution events such as caused by as certain rainfall intensities. Conditional
classifications may also be used to manage growing areas affected by toxigenic micro-algae that produce marine
biotoxins.

An example of a common situation where use of the conditionally approved classification might be appropriate is
when water quality is dependent upon the operation and performance of a sewage treatment plant. In this example,
the growing area would meet the criteria for the approved classification when the sewage treatment plant is
performing satisfactorily. If there is some interruption in sewage treatment, the likely result will be degradation of
water quality in the growing area. This degradation would require the establishment of a prohibited area large enough
to dilute and assimilate the effluent discharged during the interruption in treatment. If an interruption can be predicted
and is at a manageable frequency necessitating repeated closings (e.g. one or two times a year), the Authority may
consider a conditionally approved classification for a portion of the growing area classified as prohibited.
Interruptions could include a disinfection failure or certain climatic conditions which are known to affect the
wastewater treatment facility's performance). Although many Authorities are burdened by administrative procedures,
the use of a management plan for the conditional classification allows the Authority to act quickly to implement
closures, and avoid unnecessary delays in returning the conditionally ap proved portion of the growing area to the
open status. The added administrative burden might be offset by the shellfish resource gained by upgrading a
prohibited portion of a growing area to the conditionally approved class ification.

The concept of the conditionally approved classification is also applicable to other situations in which there may be a
rapid or seasonal change in water quality. Examples include:

* The water quality in a growing area adjacent to a resort community may vary according to seasons of the year.
During the summer months, when the community experiences a significant population increase, water quality may be
adversely affected. However, during the winter when there are few people in the community, water quality might
improve sufficiently to allow the growing area to be placed in the open status. In some states, this is known as a
seasonal closure.

* The water quality in a protected harbor in a sparsely settled area, which provides anchorage for a fishing fleet
several months a year, might vary. When the fishing fleet is in the harbor, the water might be of poor sanitary quality.
The area would be closed for shellstock harvesting when the fishing fleet is using the harbor. During the remainder of
the year, however, the quality of the harbor water might meet the criteria for the approved classification and be
opened to shellstock harvesting.

* The water quality in an area may fluctuate with the discharge of a major river, or rainfall in the area may cause
runoff of pollutants from adjacent land surfaces (non-point pollution) into the growing area. During periods of low
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runoff or river discharge, the area might meet the criteria for the approved classification.

The use of the conditional classification option offers the Authority the ability to increase the availability of water for
shellfishing that would otherwise be closed. The management plan dictates the circumstances and procedures for
immediate response to situations requiring closure. The administrative procedures included in the management plan
allows the Authority to reopen the area to harvesting as soon as the pol lution condition is over and the water quality
and shellstock have returned to acceptable quality.

Suitability of the Conditional Classification

The first step is to determine, through a thorough investigation conducted as part of the sanitary survey, if the
growing area is suitable for conditional management by evaluating the potential sources of pollution in terms of their
effect on water quality. Information must be gathered to support the sup position that the growing area will be in the
open status of its conditional classification for a reasonable period of time; that the pollution events which determine
this period of time are known, predictable and are not so complex that the factors of these events cannot be
reasonably managed; and that the bacteriological water quality can be correlated with the factors affecting the
distribution of pollutants in the growing area. The investigation may al so consider relevant resource management,
social, economic, or political factors that may influence the open and closed periods, and the establishment of
boundaries, for the conditional classification of a growing area. The management plan for each growing area placed
in a conditional classification is based on the information gathered during the investigation. Some potential sources of
pollution which could be managed under a conditional classification management plan include: bypasses and
overflows within a sewage collection and treatment system, intermittent discharges from boats, seasonally related
pollution occurrences, animals, land runoff, and freshwater flows.

The second step in determining the suitability of conditional classifications is to determine whether the Authority has
sufficient resources available to survey, manage, monitor, control harvesting, close and reopen the area as required.
Use of these classifications imposes additional manpower and resource burdens on the Authority. For example
sources of pollution must be routinely monitored; coordination between state, local and industry officials must be
timely; performance standards must be monitored; and closures must be immediate and effective. Any Authority that
has elected to use the conditionally approved or conditionally restricted classifications has found the resource
investment to be substantial and this investment must be balanced against the benefit of the additional shellfish
resource available.

The third step is to evaluate each source of pollution in terms of the pollution load and to determine if performance
standards can be formulated for each pollution source having a significant effect on the sanitary quality of the
growing area. The conditional classification management plan must establish a strict set of criteria, which must be
met for the growing area to remain in the open status. The following are examples of different types of performance
standards that could be used:

* Performance standards might stipulate the bacteriological quality of effluent from sewage treatment plants. The
microbiological quality can be monitored in terms of disinfection residual or dosage for ultraviolet light disinfection.
An example of a performance standard for an effluent discharge is: "The median fecal coliform MPN, in any one
month, shall not exceed 200 per 100 ml, based on not less than 16 samples per month, and not more than 10 percent
of the samples shall have an MPN in excess of 1,000 per 100 ml. This fecal coliform limit shall be presumed to be
met if the chlorine residual in the effluent is at least 1.0 ppm and the chlorine residual in the effluent is continuously
recorded on a chart by chlorine residual analyzer or is measured hourly and recorded in the daily monitoring records
as required for the plant's NPDES permit."

* For disinfection by ultraviolet (UV) light, the disinfection is based on dosage. An example of a performance

standard is, "A minimum UV dose of 37 mW-Sec/cm? is to be maintained. The calculation of intensity of the UV
light is to include factors for effluent quality, including turbidity, suspended solids, and transmittance. The effluent
factors contributing to the dose, including turbidity, suspended solids, transmittance, and flow will be continuously
measured and recorded. An alarm will be activated if any of the factors are above design limits."

* Performance standards might be based upon the amount of vessel traffic in the area and the concomitant amount of
sewage that can be expected.

* Performance standards might be based upon the amount of rainfall in the immediate area. An example is: "The
growing area will be closed to harvesting for (number of days) when there has been 2 inches or more rainfall
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registered at a rain gauge at (specified location) within a 24-hour period."

* Performance standards might be based upon the height of a river stage. An example could be: "When the river at (a
specified area) reaches 3.66 meters (12 feet) or higher, the growing area will be closed."

The design of a waste treatment plant and the plant effluent specifications are critical to the use of the conditional
classifications. Design criteria which may be useful in determining the quality of sewage which can be discharged
into an area without exceeding the desired water quality standards include: population equivalent (fecal coliform) of
sewage, predicted survival of fecalcoliform in seawater, effectiveness of disinfection and the amount of clean dilution
water in an area.

The mechanical equipment at critical sewage treatment or plant components should be such that interruptions will be
minimized. Requirements, which might be imposed, depend upon the importance of the unit's relationship to
maintenance of water quality in the growing area. Important design features, which should be considered in the
design of the sewage collection system, include:

* Exclusion of storm water runoff from sewer collection systems and use of devices such as flow equalization tanks
to control effects of storm water infiltration on treatment plant performance;

* Provision of stand by power at critical sewage pumping stations through the use of on-site emergency generators, or
other alternate power sources;

* Use of gauges, charts and other recording devices to monitor flows and performance standards; and

* Use of alarms, telemetering or other devices to report immediately failure of any critical components at the
wastewater treatment plant and in the collection system at sewage pumping stations.

A detailed discussion of ways to increase the reliability of sewage treatment plants can be found in Protection of
Shellfish Waters (USEPA, 1974) and Design Criteria for Mechanical, Electric and Fluid System Component
Reliability (USEPA, 1974).

The fourth step is to determine the water quality, which will occur in the growing area when the performance
standards are not met, and what portion of the growing area will be affected. Once these determinations are made, the
Authority can select the appropriate management strategy for the portion of the growing area that will be placed in
the closed status when performance standards are not met, and can select the boundaries for the closed status. The
boundaries of that portion of the growing area to be placed in the closed status would depend upon such items as the
distance and travel time from the pollution source to the area, the concentration of pollutants in the discharge during
the breakdown condition, amount of effluent and hydrographic factors including dilution available in the receiving
water.

The use of the conditional classification where a sewage treatment plant is the pollution source being managed
requires a fifth step. An area in the prohibited classification (closed safety zone) must be established between the
sewage treatment plant and the growing area placed in the conditionally approved or conditionally restricted
classification. The size of the prohibited area should be based on the I evel of sewage treatment; the total time it would
take for the person responsible for the operation of the sewage treatment facility to detect a failure and notify the
Authority; and the time it would take the Authority to issue a notice to stop shellstock harvesting. The size of the area
in the prohibited classification should allow for a effluent travel time through the prohibited area that is at least twice
that required for the notification process to become effective. Due consideration should be given to the possibility
that emergency actions might be necessary on holidays or at night. A minimum effluent dilution is to be determined
at the prohibited boundary and can be the controlling factor in situatio ns where there is efficient detection and
notification of breakdowns.

The length of time that a growing area should be in the closed status of its conditional classification will depend upon
several factors. These factors include the degree of pollution in the growing area and flushing capacity of the estuary,
the species of shellfish, water temperature, shellstock activity and cleansing rates, and presence of silt or other
chemicals that might interfere with the physiological activity of the shellstock. Additional information on the natural
cleansing of shellstock is provided in the NSSP Guidance Document, Shellstock Relay (ISSC/FDA, 2002).
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Minimum Requirements for a Conditional Area Management Plan

The management plan for a growing area in the conditionally approved or conditionally restricted classification must
meet certain minimum requirements to ensure that the safety of the shellfish for human consumption is maintained.
The use and success of the conditional classification depends upon a thorough and accurate management plan.
Therefore, it is important that all aspects of the management plan be fully considered and implemented. The
minimum requirements to be addressed are:

A. An understanding of and agreement to the conditions of the management plan by the one or more Authorities
involved, other local, state and federal agencies which may be involved, the affected shellfish industry, and the
persons responsible for the operation of any treatment plants or other discharges that may be involved;

B. A written management plan for the growing area being placed in the conditional classification, which includes a
general description of the growing area with a map showing the area's boundaries, and which addresses all items
in C through H;.

C. A sanitary survey that shows the growing area will be in the open status of its conditional classification for
reasonable periods of time. The survey must provide a description of the factors determining the growing area’s
suitability for being classified conditionally approved or conditionally restricted, and the supporting information
and data.

D. A description of the predictable pollution event or events that are being managed and the performance standards
established for each pollution source contributing to the pollution event including:

(1) For a wastewater treatment facility, the performance standard should be based on:
* Peak effluent flow
* Bacteriological quality of the effluent
* Physical and chemical quality of the effluent
* Bypasses from the treatment plant or its collection system

* Design, construction, and maintenance to minimize mechanical failure or overloading (i.e. The reliability
of the treatment system and collection system components)

* Provisions for verifying and monitoring efficiency of the wastewater treatment plant and the feedback
system for addressing inadequate treatment.

* |dentification of conditions that lead to wastewater treatment plant failure and closure of the conditionally
approved area.

(2) For meteorological or hydrological events, the performance standard should be based on:

* |dentification of the specific meteorological and/or hydrologic event that will cause the growing area to be
placed in the closed status;

* Discussion and data analyses concluding that effects on water quality from these specific meteorological
and/or hydrologic events are predictable, and that the data are sufficient to establish meaningful
performance standards or criteria for the establishment and implementation of a management plan for the
growing area placed in the conditional classification; and

* The predicted number of times, based on historical findings, that the pollution event will occur within one
year.

(3) For seasonal events, such as marina operation, seasonal rainfall, and waterfowl migration, the performance
standard should be based on:

* |dentification of the seasonal event that will cause the growing area to be placed in the closed status,
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including its estimated duration; and
* Discussion and data concluding that the seasonal event is predictable, and that the data are sufficient to

establish meaningful performance standards or criteria for the establishment and implementation of a
management plan for a growing area placed in the conditional classification;

E. A description of the plan for monitoring water quality including numbers and frequency;

F. A description of how the closed status for the conditional classification will be implemented, which must
include:

(1) A clear statement that when the performance standards are not met, the growing area will immediately be
placed in the closed status;

(2) A requirement to notify the Authority or Authorities that the management plan performance standards have
not been met, including:.

* The name of the agency or other party responsible for notifying the Authority;

* The anticipated response time between the performance standards not being met and notification of the
Authority; and

* The procedures for prompt notification including contingencies such as night, weekend and absences of
key personnel;

(3) A description of the implementation and enforcement, including:

* The response time between the notification to the Authority of the failure to meet performance standards
and activation of the legal closure of the growing area by the Authority;

* The procedures and methods to be used to notify the shellfish industry; and
* The procedures and methods to be used to notify the patrol agency (enforcement agency) including:
- The name of the responsible patrol agency;
- The anticipated response time between the Authority's legal closure of the growing area and
notification of closure to the

patrol agency; and

- A description of the patrol agencies anticipated activities to e nforce the closed status.

G. A description of the criteria that must be met prior to reopening a growing area in the closed status, including the
need to determine that:

(1) The performance standards established in the management plan are again fully met;
(2) The flushing time for pollution dissipation is adequate;

(3) A time interval has elapsed which is sufficient to permit reduction of human pathogens as measured by the
coliform indicator group in the shellstock;

(4) Where necessary, the bacteriological quality of the water must be verified; and

(5) Shelistock feeding activity is sufficient to achieve reduction of pathogens to levels present prior to the
pollution event.
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H. A commitment to a reevaluation of the management plan at least annually using, at a minimum, the reevaluation
requirements in the NSSP Model Ordinance.
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IVV. Guidance Documents
Chapter I1. Growing Areas

.06 Shellstock Relay

NSSP guidance documents provide the public health principles supporting major components of the NSSP and its Model
Ordinance, and summaries of the requirements for that component. NSSP Model Ordinance requirements apply only to
interstate

commerce although most states apply the requirements intrastate. For the most up to date and detailed listing of
requirements, the reader should consult the most recent edition of the Model Ordinance.

Relaying is the practice of harvesting shellstock from polluted growing areas and placing them in unpolluted bodies of
water for a sufficient time for the shellstock to reduce contaminating microorganisms and chemical contaminants to safe
levels. When adequate controls are used during the relay process, shellstock resources that would otherwise not be available
for human consumption are made safe through natural cleansing, and become accessible to the shellfish industry and the
consumer.

Research has shown that shellstock has the ability to purge itself of certain microbial and chemical contaminants when
placed in clean saline water. The rate of purging depends on the specific contaminants, species of shellstock, and several
environmental factors. As early as 1911, public health officials were investigating the use of natural cleansing through
relaying to reduce pathogenic organism levels in oysters (Clem, 1994).

Factors Affecting Natural Cleansing

Shellstock, which is heavily contaminated with microorganisms, may require additional time for natural cleansing. (Metcalf
and Stiles, 1968; Canzonier, 1971; Metcalfe, 1979) The length of time required for the cleansing process is influenced by
many factors including level of pollution in the shellstock when it is removed from the polluted waters. Roderick and
Schneider (1994) have prepared an excellent summary of the current knowledge concerning depuration and relaying of
shellstock. Their work identifies four critical factors that affect the physiological activity, pumping rate and behavioral
responses of shellstock: water temperature, salinity, dissolved oxygen, and turbidity and suspended solids. Shumway (1996)
reports that temperature is the most important factor affecting the eastern oyster. Both temperature and salinity have an
important effect on eastern oyster pumping rates, which is important for natural cleansing, with temperature being the most
important parameter.

Investigations by marine biologists have confirmed that the physiological activities of shellstock are reduced when the
water temperature falls below a certain value. This finding is important because viruses, other pathogens and chemical
contaminants cannot be eliminated from shellstock if the shellstock is not actively pumping water. Loosenoff (1958)
showed that pumping rates in the eastern oyster rose steadily as water temperature climbed from 8°C to 28°C. Pumping was
reported as severely reduced or non-existent below 2°C. Generally investigators agree that the pumping rates in the eastern
oyster are reduced at less than 10°C (50°F) (Shumay, 1996).

Cabelli (1971) reported that few coliform organisms were recovered from the northern quahog (Mercenaria mercenaria)

when the temperature was below 100

C (50°F), even though they were collected from heavily polluted waters. Cabelli (1970) also reported the lower limit of the
water temperature of the water acceptable for cleansing of soft clams is about 10°C (50°F). Burkhardt et al (1992) found
that hibernating shellfish become very active after the threshold temperature is reached, and that bacterial and viral
indicators accumulate and eliminate differently.

Jaykus et al

(1994) have prepared a good summary of the current knowledge concerning the viruses associated with shellstock and their
elimination through relaying and depuration. In their discussion of the relationship between viruses in shellstock and the
coliform indicators used as bacteriological standards, the investigators report “no meaningful relationships have been found
between virus presence in clams and oysters and a variety of bacteriological and physicochemical parameters for water and
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shellfish."”

There is considerable information available, particularly for the eastern oyster (Crassostrea virginica), concerning the
bioaccumulation and elimination of metals and lipophilic organic contaminants from shellstock (Roesijadi, 1996; Capuzzo,
1996). Pringle (1968) showed that different species of shellstock accumulate varying levels of heavy metals depending
upon the pollution level. The chemicals become incorporated into the tissues of the various organs. The rate of release of
metals depends on initial levels and species of shellstock. Some metals in some species of shellstock took up to 84 days to
deplete. Morrison (1979) reported that the slower depletion of metals as compared to microbiological contaminants
indicates that the 14-day cleansing period traditionally used in relaying is not appropriate for removal of metals and their
isotopes.

Similarly, most chemicals are not significantly reduced by depuration. It has been found that in soft shell clams, reduction
of benzo-a-pyrene to its biological half-life (50% removal) took up to 11 days, depending on temperature and initial level
(Jackim, 1977). Removal of over 90% of the polynuclear aromatic (PNA) hydrocarbons took more than over 5 1/2 weeks in
the same series of experiments. In depuration studies of the pesticide kepone in oysters relayed from the James River to
non-kepone contaminated waters of the York and Rappahannock Rivers in Virginia, Bender (1977) found dramatic effects
of temperature on the depuration rates. In the summer, the biological half-life of kepone was about one week, while during
the winter about 40 days were required for residue levels to decline by the same amount.

Use of containers to hold shellstock during the natural cleansing process may have some effect on rate of contaminant
elimination. Quayle (1976) demonstrated rapid purging rates of E. coli from Pacific oysters held in wire mesh baskets.
Within 48 hours, the level of bacteria in the oysters was the same as the level in oysters harvested from local areas in the
approved classification. Becker (1977) reported depth of oysters in baskets was a critical factor. Full baskets did not show
effective cleansing in 96 hours, while single layers were effectively cleansed in 48-96 hours.

When use of containers is proposed to hold shellstock during the natural cleansing process, special studies should be made
to evaluate the design of the container, and its effect on the rate of natural cleansing. Such studies should be conducted for
each container relay operation, each harvesting area, and each relay site.

Relaying Operations

The NSSP recognizes two methods of handling the shellstock during the natural cleansing process: (1) replanting the
shellstock directly on the bottom in clean waters; and (2) placing the shellstock in containers (container relaying) which are
then floated, suspended from racks, or placed on the bottom in clean waters.

Shellstock may be harvested and transferred for natural biological cleansing from growing areas in the restricted
classification, in the closed status of the conditionally approved classification, or in the open status of the conditionally
restricted classification. All growing areas used for natural cleansing must be in the approved classification or in the open
status of the conditionally approved classification. For more information concerning the classification of growing waters,
see the NSSP Guidance Document: Sanitary Survey and the Classification of Growing Waters (ISSC/FDA, 2002).

Prior to the initiation of the relaying operation, a decision is required as to whether the purpose of the operation is natural
shellstock cleansing to remove microbial or poisonous and deleterious substances or both. Requirements, particularly the
time allotted for natural cleansing, may differ depending on the type of contaminant. If the intent of the relay operation is to
reduce shellstock microbial contaminants, the shellstock must not also be contaminated with poisonous or deleterious
substances that would not be effectively reduced to acceptable levels during the cleansing period. For more information
concerning acceptable levels of poisonous and deleterious substances in shellstock, see the NSSP Guidance Document:
FDA Action Levels, Tolerances and Other Values for Poisonous or Deleterious Substances in Seafood (ISSC/FDA, 2002).

Licensing of each person who harvests shellstock is an important control measure to help protect against contaminated
shellstock reaching the consumer and to help maintain accurate source identity records. This is particularly important when
harvesters are transporting contaminated shellstock as part of a relay operation. Special permits must be issued to licensed
harvesters for taking shellstock from contaminated growing areas and transporting them to other growing areas for the
purpose of natural cleansing. The permits must be good for no more than one year, must be issued only for a specific relay
operation, and must specify any limitations and conditions fo