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Introduction.

Purpose of the proposed risk management plan

The purpose of this risk management plan is to ensure that the risk of Vibrio vulnificus and
Vibrio parahaemolyticus in shellfish exports to the United States is managed and under control.
The content of this plan is defined in response to the mandates of the NSSP, but is also intended
to be actionable and risk-reducing, taking into account the actual situation in Japan, and the
specific content should be incorporated as a minimum standard in accordance with prefectural

regulations.

Position of the proposed management plan

In accordance with the requirements of the NSSP, the risk management plan for Vibrio
vulnificus and Vibrio parahaemolyticus is essentially a risk assessment and risk management plan
for high-risk environments. According to the NSSP requirements, risk management plans for
Vibrio vulnificus and Vibrio parahaemolyticus are basically required to be established in
high-risk environments where the risk is considered to be necessary to manage, after risk
assessment. However, in Japan, sanitary management of shellfish, such as temperature control
and cleaning, is carried out at a high level, and it is not practical to lower the level. For this
reason, we have decided to use the current sanitary management method for shellfish as the
main method, while meeting the requirements of the NSSP.

If shellfish are to be exported to the U.S., each prefecture must develop a risk management
plan for Vibrio vulnificus and Vibrio parahaemolyticus based on the proposed risk management

plan.
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Text of the “Draft” Risk Management Plan for Vibrio parahaemolyticus and Vibrio
vulnificus in Shellfish Exports to the United States

1. target of risk management plan

1.1 Objectives of a Risk Management Plan

It will cover the controls implemented by each shellfish business (producers and
processors/distributors) on the risk of Vibrio vulnificus and Vibrio parahaemolyticus in shellfish

exported to the United States.

1.2 Risk Management Planner
This risk management plan shall be established by the Ministry of Agriculture, Forestry and

Fisheries.

2. obligation to develop a risk management plan
2.1 Risk assessment of Vibrio vulnificus

The Ministry of Health, Labour and Welfare and prefectural fisheries departments shall
provide the information in (a) to (c) to the Ministry of Agriculture, Forestry and Fisheries every
year. The Ministry of Agriculture, Forestry and Fisheries shall conduct risk assessment of Vibrio
vulnificus every year, taking into account the information in (a) to (c). If, as a result of the risk
assessment, it is determined that there is a possibility of developing Vibrio vulnificus food
poisoning in the consumption of shellfish caught in the production area, a Vibrio vulnificus
management plan shall be developed and implemented. However, if either one of the following
(i) or (ii) applies or none of the following applies, the development and implementation of a
Vibrio vulnificus management plan is not required.

(i) There have been two or more cases of Vibrio vulnificus food poisoning due to consumption
of raw or undercooked shellfish caught in the production area (growing area) within the past 10
years.

(ii) There has been an outbreak of septicemia caused by Vibrio vulnificus due to consumption
of raw or undercooked shellfish caught in the production area (growing area) within the past 10

years.

(a) Number of cases of Vibrio vulnificus food poisoning in the previous year in the prefecture,
and number of cases of Vibrio vulnificus food poisoning caused by eating shellfish

(b) Presence level of Vibrio vulnificus in the production area (growing area) and actual shellfish.
(the number of data should be collected as much as possible within the range available)

(c) Methods of harvesting shellfish in the prefecture and methods of use after harvest (shucking,

removing half of the shell, treatment after harvest, etc.)

2.2 Risk Assessment for Vibrio parahaemolyticus

The Ministry of Agriculture, Forestry and Fisheries (MAFF) shall conduct an annual risk



assessment of Vibrio parahaemolyticus, taking the following factors into consideration, after
requesting the Ministry of Health, Labour and Welfare and prefectural fisheries departments to
provide necessary information in June every year. If, as a result of the risk assessment, it is
determined that there is a possibility of developing Vibrio parahaemolyticus food poisoning due
to the ingestion of shellfish caught in the production area (growing area), or if there have been
cases of Vibrio parahaemolyticus food poisoning caused by shellfish caught in the jurisdictional
area within the past five years, a Vibrio parahaemolyticus management plan shall be formulated
and implemented.

(a) Number of outbreaks of Vibrio parahaemolyticus food poisoning caused by eating shellfish in
the previous year in the prefecture

(a) Water temperature in growing area

(c) Ambient temperature in growing area

(d) Salinity of the growing area

(e) Methods of harvesting shellfish in growing area, quantities caught, and methods of use after

catching (shucking, removing half of the shell, etc.)

2.3 High Risk Conditions

2.3.1 Seawater temperature conditions for Vibrio vulnificus

Vibrio vulnificus actively proliferates when seawater temperature is above 20° C (NSSP is
defined as above 21.1° C), but growth is inhibited when the temperature is below 15° C. It is
also undetectable in seawater below 10° C. There is also a risk of proliferation at ambient
temperatures above 13° C. Therefore, seawater temperature of 21.1° C or higher is defined as

high risk, and the product storage temperature is defined as 10° C or lower.

2.3.2 Seawater Temperature Conditions for Vibrio parahaemolyticus

Vibrio parahaemolyticus occurs when the seawater temperature is above 20° C, but not when it
is below 20° C. Since Vibrio parahaemolyticus proliferates in oysters at ambient temperatures
above 10° C and at the inner temperature of oysters above 13° C, and therefore, the seawater

temperatures above 21.1° C are defined as high risk and product storage temperatures should be

below 10° C.

2.3.3 Salinity

The salinity for Vibrio parahaemolyticus is 1 to 8% and the optimum concentration is 2 to 3%. If
the salinity is above 35 ppt (g/l) for Vibrio parahaemolyticus and 30 ppt (g/l) for Vibrio
vulnificus, the possibilities of proliferation of Vibrio parahaemolyticus and Vibrio vulnificus are
low and bivalve-related diseases rarely occur. However, since oyster shells and live oysters are
generally stored in salt water rather than fresh water, the risk appears to be high and should be

controlled by temperature management.



Terms and conditions of the risk management plan

3.1 Qyster shipping time and management plan

The oyster harvesting season in Japan is mainly October to March in Miyagi Prefecture, October
to May in the Seto Inland Sea region of Hiroshima and Okayama Prefectures, and year-round in
some areas of Hokkaido (such as Doto), depending on the temperature of the seawater. Oysters
are not harvested and shipped outside of the designated harvest period. Therefore, the

management plan is based on the time of harvest and shipment.

(Oyster growing area and harvest time)

[Region| [harvest period]
Hokkaido (Doto) all year
Miyagi Prefecture October to March (until May in some cases)

Hiroshima and Okayama Prefectures (Seto Inland Sea) ~ October - May

3.2 Scallop shipping time and management plan
Basically, scallops are shipped year-round, so the entire period is subject to risk management,

and the risk must be managed in a management plan depending on temperature conditions.

4. Oyster Risk Management Plan

The specific framework of the management plan is described in the Appendix.

4.1 Harvest

4.1.1 Cover for temperature control

All harvested oysters must be covered directly with a tarpaulin or cloth made of a light-colored,
non-toxic material, in any cases such as in the storage on a harvesting vessel, in a floating

container containing harvested oysters, or in a means of transportation like a ship or vehicle.

4.1.2 Tracing and recording
Harvested oysters shall be identifiable by “harvested lot” by recording the start date and time of
finishing while harvesting, the area where the shellfish are harvested, and the producer number

for each harvesting vessel.

4.1.3 Procedure for exposures of more than 5 hours

Opysters exposed for more than 5 hours must be reared (returned) in seawater for at least a total
of 14 days prior to harvest in order to return elevated Vibrio levels to normal levels, when Vibrio
exists. All oysters that require this re-cultivating in seawater shall be identifiable and recorded by

“harvest lot”.



4.2 Shell cleaning

4.2.1 Cleaning

All harvested oysters must be chilled or shell-cleaned within five hours of the start of harvesting
and must undergo a purification process in sterile, clean seawater. To clean the shells, the
oysters are placed in a high-pressure washer while the oysters are cleaned in the shells and mud

and seaweed from the surface of the shells are washed away.

4.2.2 Tracing and recording
All oysters should be identifiable at the processing plant by using different box, different bag,

etc.

4.3 Qyster purification

4.3.1 Purification

All oysters are immersed in purified and sterilized clear seawater with their shells as soon as the
shells are cleaned to sterilize the inside of the oyster shells (for the oyster cleaning process, the

time should be at least 20-22 hours for oysters to be eaten raw).

4.3.2 Temperature control

Basically, oysters produced in Japan go through a purification process before moving on to the
next step, and therefore, up to this point they are considered to be in the same state as live
captive oysters. It is required, after this purification process, that they are subject to temperature

control.

4.3.3 Tracing and Recording
All remediation must be done in a manner that allows identification of each lot. This information

must be recorded so that it can be back-traced.

4.4 Cleaning of peeled meat
4.4.1 Whole body cleaning
After purification, the adductor muscle are cut off one by one, the shells are opened, and the

peeled oyster shells are washed well by using clean, sterilized seawater.

4.4.2 Temperature control
After the shucking process is completed, the oysters are cooled in purified seawater at a

temperature of 5° C or lower.

4.4.3 Time to cooling
Cooling after the shucking process or peeling must be done immediately. The time between

peeling and immersion into purified seawater at 5° C shall not exceed two hours.



4.4.4 Tracing and Recording
It is also necessary to create a situation where no contamination occurs in the process for
products, after the peeling is completed and the products are cleaned, and it is necessary to be

able to identify each “lot”. This information must be recorded so that it can be back-traced.

4.5 Shipping (Sales)

4.5.1 Temperature Control

When oysters are to be shipped, the product temperature must be kept under control at 5° C or
below. Specifically, after cleaning, both fresh and processed oysters should be stored

immediately on ice or in a refrigerator at 5° C or lower.

4.5.2 Container
Use plastic or other hygienic containers to store the peeled oysters. For oysters with the shells,
fill them into Styrofoam box with ice and place the lid shell on top and the meat shell on the

bottom to prevent seawater from leaking from the oyster shell.

4.4.4 Tracing and Recording
Products must be identifiable by “lot” with product labels or box labels. This information must

be recorded so that it can be back-traced.

5. Scallop management plan

The specific framework of the management plan is described in the Appendix.

5.1 Harvesting

5.1.1 Cover for temperature control

All harvested scallops must be covered directly with tarpaulins or cloths made of light-colored,
non-toxic materials, during all occasions such as when they are stored on a harvesting vessel, in
floating containers containing harvested scallops, or on ships, vehicles, or other means of

transportation.

5.1.2 Tracing and recording
Harvested scallops shall be identifiable by “lot” by recording the start date and time of harvesting,

the area where the scallops are cultivated, and the producer number for each harvesting vessel.

5.1.3 Procedure for exposures of more than 5 hours
Scallops exposed for more than 5 hours must be reared in seawater for at least a total of 14 days
prior to harvest in order to return elevated Vibrio levels to normal levels. All scallops that require

re-immersing into seawater shall be identifiable and recorded by “lot”.
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5.2 Shell cleaning

5.2.1 Cleaning

All scallops harvested must be chilled or shell cleaned within five hours of the start of harvesting
and undergo a purification process in sterilized clean seawater. To clean the shells, the scallops
are placed in a high-pressure washer while any mud or seaweed that may have adhered to the

surface of the shells are to be washed away from their shells.

5.2.2 Tracing and recording
All scallops should be identifiable at the processing plant by using boxes, bags, etc.

5.3 Shipping (processing and sales)

5.3.1 Temperature Control

When scallops are shipped, they must be kept under control so that the internal temperature of
the shell is kept below 10° C. Both fresh and processed scallops should be stored immediately

with ice or in a refrigerator at 5° C or lower.
5.3.2 Tracing and Recording

Products must be identifiable by “lot” with product labels or box labels. This information must

be recorded so that it can be back-traced.
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Maine Vibrio parahaemolyticus Risk Assessment and Illness Review - 2019
Introduction

Maine Department of Marine Resources (DMR) is the Shellfish Control Authority for the
State of Maine and is responsible for classifying the shellfish growing waters. The Bureau
of Public Health oversees the implementation of the National Shellfish Sanitation Program
(NSSP) within the State of Maine. This program is administered by the Interstate Shellfish
Sanitation Conference (ISSC) in order to keep molluscan shellfish safe for human
consumption. This is accomplished by making sure that a common set of standards are
used to classify shellfish growing areas and handle shellfish when they go to market. The
latest set of standards is published in The Guide for Control of Molluscan Shellfish 2017
also known as the Model Ordinance (MO).

2017 NSSP MO Chapter II @.07 of the MO requires that all states conduct a risk
assessment and have a Vibrio parahaemolyticus (Vp) Control Plan (VPCP) if it is
determined that an illness is reasonably likely to occur on an annual basis.  Additionally,
if a state has a shellfish growing area that was the source of oysters or hard clams that were
epidemiologically linked to an outbreak (two or more cases) of Vibrio parahaemolyticus
within the past five years, or where the average daily water temperature (not more than 30
day period) exceeds 60°F for waters bordering the Atlantic Ocean (NY and north), the state
must develop and implement a VPCP.

Maine has not had any Vibrio parahaemolyticus illness outbreaks epidemiologically linked
to oysters or hard clams harvested in Maine. Monthly average harvest area water
temperatures do meet or exceed 60°F June through September in most of the significant
oyster and hard clam harvest areas. The risk assessment described in this report concludes
that a Vp illnesses are not reasonably likely to occur on an annual basis. However, Maine
developed a Vibrio Control Management Plan for the Damariscotta River harvest area in
2016 and has expanding the VPCP to include the Upper New Meadows Lakes and the
upper Sheepscot River.

Risk assessment

“The evaluation shall consider each of the following factors, including seasonal variations
in the factors, in determining whether the risk of Vibrio parahaemolyticus infection from
the consumption of oysters or hard clams harvested from an area (hydrological,
geographical, or growing) is reasonably likely to occur: (For the purposes of this section,
"reasonably likely to occur" shall mean that the risk constitutes an annual occurrence).”
(2017 NSSP Guide, Chapter 11, @.07, A.)
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The number of Vibrio parahaemolyticus cases epidemiologically linked to the
consumption of oysters or hard clams commercially harvested from the state:

There were no single-source cases of Vibrio parahaemolyticus epidemiologically
linked to the consumption of oysters commercially harvested from Maine in 2019.

Levels of total and tdh+ Vibrio parahaemolyticus in shellfish or water:

The state of Maine began testing levels of total and tdh+ in the New Meadows Lakes
in 2017, some sample results were positive. Industry sponsored sampling in the
Damariscotta River showed positive results for total Vp in 2015 and 2016. Maine
does not have an ongoing program to test tdh+ Vibrio parahaemolyticus.

Water temperatures:

Wild and aquaculture grown oysters and hard clams are harvested from the bays and
estuaries of the Maine coast. Water temperatures are collected as part of the
systematic random sampling (SRS) strategy for shellfish harvest classification.

These are surface water temperatures taken by the sample collector wading into >18
inches of water and suspending a thermometer within six inches of the water surface.
Stations from seven growing areas that encompass oyster and hard clam aquaculture
sites were chosen. These sites were selected to span the geographical areas of oyster
and hard clam production and harvest, represent all types of oyster and hard clam
growing areas and to include the Damariscotta River where the majority of oysters are
grown in Maine. The chosen growing area sites extend from Eliot to Sullivan, ME.
Five years of data from 2015 through 2019 were used. These temperatures are taken
in seawater close to the shore, generally much closer and shallower than the location
of oyster or hard clam aquaculture lease sites or harvest locations. Most of the
oyster aquaculture lease sites are close to shore but subtidal as opposed to SRS
sample sites which are located in intertidal areas. Therefore, the SRS temperatures
generally reflect warmer temperatures than would be expected at the aquaculture sites.
The monthly averages of the temperatures evaluated are displayed in Table 1. Water
temperatures are below the temperature of concern (a monthly average of 60°F or
15.5°C) for most of the year with the exception of the period between June and
September.

Table 1. Average Monthly Water Temperatures for Growing Areas Evaluated

Harvest Area

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Bagaduce River

6.3

9.7

14.1

17.9

16.9

18.3

11.9

7.7

Casco Bay

1.2

2.9

2.6

5.3

12.2

16.0

18.8

23.0

16.6

12.8

5.9

3.1

Damariscotta R.

1.0

2.3

3.7

5.0

12.0

15.3

19.3

20.4

17.2

12.6

5.1

1.0

New Meadows River

0.0

2.0

6.7

10.5

16.2

21.2

20.1

16.5

11.5

5.8

3.6

Piscataqua R.

1.5

3.0

5.3

11.5

17.8

25.6

21.8

20.3

13.0

8.0

1.5

Saco Bay

1.0

3.5

6.2

9.8

15.6

17.3

17.8

17.3

12.0

7.3

33

Sheepscot River

2.0

0.0

2.5
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12.8

15.8

17.0

19.2

18.7

13.0

4.0

7.0

Taunton Bay

2.3

1.3

1.9

7.8

9.3

16.5

185

19.0

15.6

15.0

5.0

1.0
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4. Air temperatures:

Air temperature data were collected from Worldclimate.com. for Newcastle, ME on
the Damariscotta River, the predominant oyster aquaculture growing area in Maine.
During May through September the average monthly maximum temperatures ranged
from 65 to 78°F. The average monthly maximum air temperatures places Maine at
Level 3 in the time/temperature matrix in the NSSP Model Ordinance.

January February  March April May June July August September October November December
Average 29° 33° 41° 53° 65° 73° 78° 76° 68° 56° 46° 35°
Monthly high
in °F:
Average 13° 17° 24° 35° 44° 53° 59° 58° 51° 41° 32° 21°
Monthly low
in °F:

5. Salinity:

Salinity and Vp in shellfish and seawater is a complicated issue, some studies have
shown a relationship between salinity and Vp levels in water and shellfish, while
others have not. In studies where salinity has been shown to have an effect,
optimum salinity or the range of salinities where Vp increases or decreases differs (1,
2,3,4,5,6). A2010 study observed a nonlinear relationship between salinity and
Vp levels, Vp levels increasing with salinity up to an optimal point and then the Vp
levels decreasing with higher salinities (3).

Monthly average salinities at the seven growing areas considered ranged between
9.7%o and 33.6%o0 with the lowest monthly average in the Sheepscot River (Table 2).

Table 2. Average Monthly Salinities for Growing Areas Evaluated

Harvest Area Jan Feb Mar| Apr May Jun Jul Aug Sep Oct Nov Dec
Bagaduce River 28.1 28.9 28.8 31.8 32.1 31.6 31.3 29.3
Casco Bay 26.9 29.3 27.1 17.3 25.1 26.8 30.6 30.0 30.6 29.9 26.8 26.4
Damariscotta R. 25.3 28.7 25.4 23.7 26.0 28.8 30.4 31.0 30.8 30.4 28.4 21.3
New Meadows River 28.0 26.5 28.1 25.8 29.3 30.9 31.2 31.5 31.8 29.8 30.0
Piscataqua R. 28.0 22.4 18.0 19.8 27.3 30.4 30.0 30.6 30.6 29.5 23.3
Saco Bay 30.0 29.0 25.7 24.9 28.9 29.3 31.4 30.6 28.6 29.1 28.0
Sheepscot River 24.0 25.0 19.0 9.7 17.0 24.8 28.0 28.8 28.7 28.0 20.0 20.0
Taunton Bay 26.0 31.0 30.0 27.1 27.4 30.4 31.0 32.9 33.6 33.0 30.5 30.0

6. Harvesting techniques:
Both American and European oysters grow in Maine waters. American oysters can

be harvested at any time; however European oyster harvest is restricted to June 15 to
September 15. Aquaculturists are exempt from this restriction on European oysters.
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Wild oysters are primarily a subtidal fishery in Maine. They are generally harvested
by diving or dragging. Oyster aquaculture is carried out primarily in subtidal waters.
The general practice is to grow oysters on the sea bottom; however juveniles may be
floated in cages on the surface and some growers have transitioned to all surface
culture. Actual harvest practices may vary depending on the aquaculturists; that is,
whether oysters are always harvested directly from the sea bottom or whether they are
floated at the surface before harvesting. There is also an emerging wild fishery of
American oysters in the Damariscotta River that occurs in the intertidal zone.

Hard clams are an intertidal and subtidal fishery in Maine. They are generally
harvested by hand (clam hoe/bull rake) or by dragging.  They are also grown in
similar fashion to oysters on aquaculture sites.

Quantity of harvest and uses:

The major portion of Maine oyster harvest is from aquaculture grown oysters. The
majority of the oyster aquaculture takes place west of the Damariscotta River. In
past years, the Damariscotta River accounted for over 75% of the total oyster harvest.
In 2010 and 2011, MSX was a problem for growers in the Damariscotta River.

MSX was the cause of the significant decline in landings, as growers reported high
mortalities. Landings started to rebound slightly in 2012 as MSX resistant strains
were cultivated and harvested and by 2014 had recovered to 2010 levels. The oyster
landings and value for the past five years are displayed in Table 3. Most oysters are
sold for the half shell market. There are no post harvest processing facilities in
Maine.

Table 3. Maine Oyster Landings

YEAR WEIGHT VALUE
2015 1845250 4491791
2016 2081782 5013725
2017 2800178 6679667
2018 2790213 7286107
2019 3251124 7622441

The hard clam fishery in Maine is primarily wild harvest with some limited
aquaculture production. Similar to oysters, the majority of the harvest takes place
west of the Penobscot River. The hard clam landings and value for the past five
years are displayed in Table 4.

Table 4. Maine Hard Clam Landings
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YEAR WEIGHT VALUE
2015 1013067 1363417
2016 988577 1411164
2017 1183507 1744123
2018 1638852 2657025
2019 2076377 3761074

Discussion:

The results of the risk assessment indicate that air and seawater temperatures are below the
levels that increase risk of Vp illnesses for most of the year. The water temperatures
indicate that they are of potential concern from June to September. However, the oyster
and hard clam resources are primarily subtidal in Maine. The majority of oysters are
harvested from aquaculture lease sites with tighter time and temperature controls and
resubmergance or wet storage activities. ~ Maine has determined it is not necessary to
develop a Vibrio parahaemolyticus Control Plan. However, Maine opted to develop a
Vibrio Control Plan in 2015 which took effect in January 2016. Chapter 115 requires
mandatory harvester and dealer education, approved harvest and purchase plans and
reduced time to temperature requirements for several growing areas.
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Table 1. Average Monthly Water Temperatures (*C) for Growing Areas Evaluated

Harvest Area Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Bagaduce River 6.3 9.7 14.1 17.9 16.9 18.3 11.9 7.7
Casco Bay 1.2 2.9 2.6 5.3 12.2 16.0 18.8 23.0 16.6 12.8 5.9 3.1
Damariscotta R. 1.0 2.3 3.7 5.0 12.0 15.3 19.3 20.4 17.2 12.6 5.1 1.0
New Meadows River 0.0 2.0 6.7 10.5 16.2 21.2 20.1 16.5 11.5 5.8 3.6
Piscataqua R. 1.5 3.0 5.3 11.5 17.8 25.6 21.8 20.3 13.0 8.0 1.5
Saco Bay 1.0 3.5 6.2 9.8 15.6 17.3 17.8 17.3 12.0 7.3 3.3
Sheepscot River 2.0 0.0 2.5 5.3 12.8 15.8 17.0 19.2 18.7 13.0 4.0 7.0
Taunton Bay 2.3 1.3 1.9 7.8 9.3 16.5 19.5 19.0 15.6 15.0 5.0 1.0
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January February  March April May June July August September October November December
Average 29° 33° 41° 53° 65° 73° 78° 76° 68° 56° 46° 35°
Monthly high
in °F:
Average 13° 17° 24° 35° 44° 53° 59° 58° 51° 41° 32° 21°
Monthly low
in °F:
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Table 2. Average Monthly Salinities (%o) for Growing Areas Evaluated

Harvest Area Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Bagaduce River 28.1 28.9 28.8 31.8 32.1 31.6 31.3 29.3
Casco Bay 26.9 29.3 27.1 17.3 25.1 26.8 30.6 30.0 30.6 29.9 26.8 26.4
Damariscotta R. 25.3 28.7 25.4 23.7 26.0 28.8 30.4 31.0 30.8 30.4 28.4 21.3
New Meadows River 28.0 26.5 28.1 25.8 29.3 30.9 31.2 31.5 31.8 29.8 30.0
Piscataqua R. 28.0 22.4 18.0 19.8 27.3 30.4 30.0 30.6 30.6 29.5 23.3
Saco Bay 30.0 29.0 25.7 24.9 28.9 29.3 31.4 30.6 28.6 29.1 28.0
Sheepscot River 24.0 25.0 19.0 9.7 17.0 24.8 28.0 28.8 28.7 28.0 20.0 20.0
Taunton Bay 26.0 31.0 30.0 27.1 27.4 30.4 31.0 32.9 33.6 33.0 30.5 30.0
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Table 3. Maine Oyster Landings A — M D F1 & D KEERE

YEAR WEIGHT VALUE
2015 1845250 4491791
2016 2081782 5013725
2017 2800178 6679667
2018 2790213 7286107
2019 3251124 7622441
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Table 4. A — 2 MNDFELE ) AH A OKEE T

YEAR WEIGHT VALUE
2015 1013067 1363417
2016 988577 1411164
2017 1183507 1744123
2018 1638852 2657025
2019 2076377 3761074
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Virginia
Department of
Health Division

of Shellfish

Safety Vibrio
Control Plan

2020

Forward

The National Shellfish Sanitation Program (NSSP) requires every
shellfish producing state to conduct Vibrio parahaemolyticus and Vibrio
vulnificus risk evaluations annually. This report is intended to present
data collected and evaluated by the Division of Shellfish Safety, in
cooperation with the Interstate Shellfish Sanitation Conference (ISSC),
to identify and control Vibrio parahaemolyticus and Vibrio vulnificus
risks associated with the consumption of oysters or clams.

Available Data

Total number of Vibrio parahaemolyticus and Vibrio vulnificus
illnesses. VDH has received reports of 22 Vibrio parahaemolyticus
illness (2015, 5 cases; 2016, 8 cases;

2017, 4 cases; 2018, 2 cases; 2019, 3) from the consumption of shellfish
harvested solely in Virginia in the past four years. Post-harvest handling
and shipping violations were found while investigating one of the 2015
cases. Post-harvest handling was also identified in one of the 2016 cases.
Post-harvest handling or shipping violations were found concerning one
case from 2017. Post-harvest handling or shipping violations were not
found in either case from 2018 or in the three cases from 2019. In
addition, Virginia growing areas have been identified as the source of
eight cases of Vibrio vulnificus illness in the past ten years (2011, 1 case;
2012, 2 cases; 2013, 1 case; 2015, 1 case; 2016, 1

case; 2017, 1 case, 2018, zero cases; 2019, 1 case). Data on other cases
has been inconclusive either because shellfish from multiple sources
were also consumed by the patient, or because the restaurant serving the
shellfish handled product from two or more areas and could not identify
which was served to the patient.

Outbreaks. There have been no confirmed outbreaks of Vibrio
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parahaemolyticus illness from shellfish harvested from Virginia waters
have occurred in the past five years.

Water Temperatures. VDH obtained water temperature data from
NOAA sites distributed throughout Virginia coastal waters. The data was
queried to provide the average of daily maximum (AMM) temperatures
by month for all sites, and separately for the average of maximum
temperatures during established harvest curfew times (Table 1).
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Table 1. Water temperatures from NOAA buoys for the years 2015 through 2019.

Daily Curfew Curfew Curfew
AMM (5-10am)  (5-11am) (6am-12pm)

January 42.3

February 43.0

March 47.9

April 59.4

May 70.5 68.5

June 79.1 77.2

July 83.9 82.1

August 83.0 81.5

September 78.8 77.7

October 69.5

November 56.7

December 48.5

Air Temperatures. VDH acquired temperature data from the NOAA
National Weather Service. Norfolk International Airport site was chosen
as a reference site since it is centrally located in the Eastern Virginia
region. The average monthly maximum (AMM) daily values as well as
maximum curfew time values are presented in Table 2.

Table 2. Wet bulb air temperatures from NOAA-NWS at Norfolk International
Airport for the years 2015 through 2019.

Daily Curfew Curfew Curfew
AMM (5-10am)  (5-11am) (6am-12pm)

January 43

February 46.9

March 49.4

April 58.8

May 67.4 63.3

June 73.4 68.9

July 77.1 72.9

August 75.9 71.9

September 73.4 70.9

October 64.4

November 54.3

December 50.2

Salinities. Salinities range from near zero to near 35 PPT.
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Harvest Techniques

Oysters are grown on natural reefs, and are cultivated in floats,
cages, and loose on bottom. Clam harvest is primarily on-bottom
aquaculture and to a lesser degree wild harvest.

Travel times to harvest sites generally do not exceed one hour. Although
seasonal restrictions apply to harvest from public grounds, shellfish may
be harvested from private leases at all times of the year. Warm Water
Harvest Regulations (WWHR), attached as Appendix A, limit times from
harvest to refrigeration during the months of May through September for
oysters, and require that all harvest vessels provide shading over shellfish
storage areas. Oyster harvesters without a means of cooling oysters on
the vessel must either:

A. land and refrigerate their catch by 11:00am from May 1 through
May 31, 10:00am from June 1 through August 31, and by
12:00pm from September 1 through September 30; or

B. limit harvest and transportation to refrigeration times to five hours
for the months of May and September, three hours for June, and
two hours for July and August; or

C. Label oysters with a green restricted use tag indicating that
the oysters are for shucking by a certified dealer or
post-harvest processing only.

Any oyster harvest after curfew times requires either a special permit for
the use of ice or mechanical refrigeration; requires that the harvester
carry a GPS tracking device to confirm that harvest and transportation
times did not exceed time limits; or requires that the dealer use
state-issued green restricted use tags. White shellstock harvester tags are
required to document compliance with the time to temperature controls
by placing the start time of harvest and when oysters are offloaded and
placed into refrigeration.

Post-harvest Handling requirements. All land-based deliveries of
shellfish greater than one hour must be in mechanically refrigerated
conveyances or iced beginning May 1 through September 30 each year.
In addition, all certified shellfish dealers handling oysters must cool
oysters to 55° F or below within 5 hours of being placed into
refrigeration from May 1 to October 31 (i.e. onboard a vessel, in a truck
or at a facility).

Quantity of Harvest and Uses. Quantities of harvest vary greatly
through the region. Oysters harvested are used for both shucking and
box (half shell) trade, and most clam harvest is sold as shellstock. No
product is currently marketed as post-harvest processed for reduction of
Vibrios.
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Risk Evaluation

Oyster harvest in Virginia has increased from an annual harvest of
23,523 bushels in 2004 to 641,462 bushels" for the 2018-2019 season’.
Relative to production, there continues to be a low incidence of Vibrio
parahaemolyticus illness from consumption of oysters. However, the
incidence continues to be an annual occurrence and supports the
continuation of established harvest controls.

Clam harvest has averaged 143 million clams per year since 2008.
During this period, three cases of Vibrio parahaemolyticus illness from
consumption of clams harvested solely in Virginia have been reported
for an estimated risk per serving of 1 case in 30,650,714 servings, and is
not an annual occurrence. Additional harvest controls are not indicated at
this time.

Evaluation based solely on the water temperatures and air temperatures
suggests that Vibrio risks are possible for a portion of the year. Illness
reporting information, while limited, also supports the implementation of
Vibrio controls for oyster harvest. These data were evaluated using the
FDA Vibrio parahaemolyticus Risk Calculation Worksheet (see
Appendix B), which incorporated established harvest time limitations in
order to minimize risk. Using this method, a reasonable likelihood of
Vibrio parahaemolyticus risk was not identified based on air and water
temperatures. In addition, the FDA Vibrio vulnificus Risk Calculator was
utilized to determine appropriate harvest control times for both all day
harvest and for harvest limited to morning curfew hours. These are
attached as Appendix C, and were used to establish the harvest controls
adopted in the Warm Water Harvest Regulations.

Summary

Shellfish are grown and harvested in Virginia waters year round, and are
often shipped to markets intended for raw consumption. Virginia meets
the NSSP triggers for implementation of Vibrio parahaemolyticus and
Vibrio vulnificus control plans for oysters. Environmental conditions exist
during a portion of the year that would support Vibrio parahaemolyticus
and Vibrio vulnificus growth to the extent that it presents a reasonable
likelihood of risk in oysters and supports the mandatory implementation
of the WWHR harvest controls to minimize these risks during the warm
weather season. Illness data for cases of Vibrio illness from clam
consumption do not constitute an annual occurrence, and no additional
WWHR controls are indicated.

The adoption and implementation of the WWHR and post-harvest
handling controls limits times from harvest to refrigeration for the
months May through September. These regulations provide harvest
restrictions that are in place each year throughout the period of the year
when conditions promoting Vibrio parahaemolyticus and Vibrio
vulnificus risks occur. Data available at this time indicate that no
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additional controls are required.

! Public and Private Harvest
% based on 300 Oysters per bushel
3 July 2018 through June 2019
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Appendix A

Warm Water Harvest Regulations

(http://mre.virginia.gov/regulations/FR1230.shtm) 4VAC20-1230-10
et.seq, effective April 1, 2018

PREAMBLE

This chapter establishes, for the public health, harvest restrictions for shellfish taken
from Virginia waters. This chapter is promulgated pursuant to the authority contained
in §§ 28.2-201 and 28.2-801 of the Code of Virginia. This chapter amends and
re-adopts, as amended, previous Chapter 4 VAC 20-1230- 10 et seq., which was
adopted August 26, 2014 and made effective October 1, 2014. The effective date of
this chapter is April 1, 2018.

4 VAC 20-1230-10. Purpose.

The purpose of this chapter is to establish harvest times and handling procedures for
shellfish, excluding seed oysters and seed clams, harvested for commercial purposes or
any other use.

4 VAC 20-1230-20. Definitions.

The following words and terms when used in this chapter shall have the following
meanings unless the context clearly indicates otherwise:

“Clam” means any shellfish of the species Mercenaria mercenaria— and genera Noetia and
Anadera.

"Container" means any bag, box, sack, tote, or other receptacle that contains shellfish
to be held, in any type of conveyance, for transport from the harvest area to the
landing site and from the landing site to the point of sale or other use.

“Conveyance” means any form of transport, such as a boat, truck or other vehicle, or
trailer that is used to transport shellfish from the harvest area to the landing site or
from the landing site to a licensed buyer or other use.

“Direct marketing” means any shellfish or shellstock that is landed and sold
without shucking or postharvest processing.

"Harvest" means the act of removing any shellfish or shellstock from a designated
harvest area and placing that shellfish or shellstock in a container or onorin a
conveyance.

“Harvest Time” means the time from initial harvest to when temperature control of
that harvest is required. Harvest time begins once the first harvested shellstock is no
longer submerged and extends to the time that any harvested shellstock is placed in
Virginia Department of Health, Division of Shellfish Sanitation-approved temperature
controlled storage.

“Layer” means a single thickness or coating spread out and covering an entire surface.
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“Mechanical refrigeration” means storage in a container that is approved by the
Virginia Department of Health, Division of Shellfish Sanitation and capable of cooling
to and maintaining an ambient
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temperature of 45° F or less.

“Oyster” means any shellfish of the species Crassostrea virginica.

“Restricted-use shellstock” means shellstock or shellfish harvested from approved
shellfish growing areas that shall not be sold for raw consumption or directly
marketed for raw consumption.

“Restricted-use shellstock tag” means a Virginia Marine Resources Commission-issued
green tag that shall only be used by a licensed buyer who has a current certificate of
inspection as a shucker packer for shellstock or shellfish harvested from a single
harvest area in any one day. Use of any such tag indicates that shellstock is intended
for further processing prior to distribution to retail or food service.

“Seed Clams” means any shellfish of the species Mercenaria mercenaria that is less
than 30 mm in shell length and more than six months from harvest for human
consumption.

“Seed Oyster” means any oyster taken, by any person, from natural beds, rocks, or
shoals that is more than 30 days from harvest for human consumption.

“Shading” means to shelter by intercepting the direct rays of the sun to protect the
shellfish from heat using a tarp or cover.

“Shellfish” or “shellstock” means all species of bivalve molluscan shellfish.

“Shucker packer” means a person who shucks and packs shellfish under a certificate of
inspection issued by the Virginia Department of Health, Division of Shellfish Sanitation.

“VDH-approved temperature controlled storage” means a container or conveyance
that is equipped with mechanical refrigeration capable of maintaining 45°F or less or
is continuously and completely covering shellfish with a layer of ice, according to
procedures approved by the Virginia Department of Health, Division of Shellfish
Sanitation.

4 VVAC 20-1230-30. Public health and warm water harvest restrictions for shellfish.

A.Beginning December 1, 2014, it shall be unlawful for any Commission
employee or representative to issue any shellfish license, shellfish
permit, or oyster resource user fee to any person, unless that person
has successfully completed the Shellfish Harvest Safety Training
Certification Course. Beginning January 1, 2015, it shall be unlawful
for any person to harvest or attempt to harvest shellfish unless that
person has successfully completed the Shellfish Harvest Safety
Training Certification Course. The Shellfish Harvest Safety Training
Certification shall be valid from the date of issuance through the
next five calendar years.

B.No provisions in this chapter shall apply to seed clams or seed oysters.

C. It shall be unlawful for any person to have any cat, dog, or other
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animal on board a vessel during the harvest of shellfish.

D. From May 1 through September 30, any vessel used for the harvest
of shellfish, from either public or private grounds, shall provide
shading over the area that serves as storage for the shellfish when
the shellfish are on board that vessel. All shellfish in the vessel
shall be offloaded every day. Shading shall
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not be required for vessels transporting clam seed or seed oysters for replanting.

E.From May 1 through September 30, all shellfish shall be shaded during
land-based deliveries.

F.From June 1 through August 31, it shall be unlawful for any person
to leave the dock or shore, prior to one hour before sunrise, to
harvest or attempt to harvest shellfish from private grounds.

4 VAC 20-1230-31. Public health and warm water harvest restrictions for oysters.

A.From May 1 through September 30, all land-based deliveries of
oysters shall be made aboard trucks or other conveyances equipped
with VDH-approved temperature controlled storage. Mechanically
refrigerated containers for oysters shall be in operation during
transport. Any operator of a truck who is delivering oysters, using
a truck not owned by a licensed shellfish buyer, shall possess a truck
refrigeration certificate issued by the Virginia Department of
Health, Division of Shellfish Sanitation. Upon receiving any oysters,
licensed shellfish buyers shall immediately place any oysters
received from any individual under temperature control.

B. From May 1 to September 30, it shall be unlawful for any individual
to harvest oysters from open areas of public or private ground after
any monthly curfew harvest time described in (i) subdivisions 1
through 5 of this subsection or (ii) subsections C and D of this
section. All oysters shall be placed into trucks or other
conveyances equipped with VDH-approved temperature controlled
storage, no later than the following designated curfew harvest
times, by month:

1.May 1 through May 31, by 11:00 a.m. ;

2. June 1 through June 30, by 10:00 a.m. ;

3. July 1 through July 31, by 10:00 a.m. ;

4. August 1 through August 31, by 10:00 a.m.; and

5.September 1 through September 30, by 12:00 noon.

C.It shall be unlawful for any individual to harvest oysters from
open areas of public or private ground, except as described in (i)
subsection B or D of this section or (ii) subdivisions 1 through
3 of this subsection.

1. The individual has applied for and been granted a permit by
the Virginia Marine Resources Commission to harvest oysters
after the designated monthly curfew harvest times, as provided

in subsection B of this section.

2.A Virginia Marine Resources Commission—approved global
positioning system tracking device shall be on board the harvest
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vessel or with the individual and must be in continuous operation
from the time that vessel or individual leaves the dock or shore until
the vessel or individual returns to the dock or shore, and the oysters
harvested are offloaded from that vessel or onto the dock or shore
and placed into trucks or other conveyances equipped with
VDH-approved temperature controlled storage.

3.The total time, from the time the vessel or individual leaves the
dock or shore until the oysters are placed into trucks or other
conveyances equipped with VDH-approved temperature controlled

storage, shall not exceed the following amount of time, by month:
a.b hours during the months of May and September;

b.3 hours during the month of June; and

c. 2 hours during the months of July and August.
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D. It shall be unlawful for any individual to harvest oysters from
open areas of public or private ground, except as described in (i)
subsection B or C of this section or (ii) subdivisions 1 through
3 of this subsection.

1. The individual has applied for and has been issued a Virginia
Department of Health, Division of Shellfish Sanitation vessel
approval certificate for mechanical refrigeration or icing in a
storage container that is on board the vessel at all times during the
harvest of oysters;

2. The individual has applied for and has been issued a Marine
Resources Commission Shellfish Harvester Icing Permit; and

3.0ysters are placed in VDH-approved temperature controlled
storage on board the vessel from the start of harvest and
throughout the harvest period until the oysters are offloaded
E.From May 1 through September 30, it shall be unlawful for any
individual to harvest oysters from open areas of public or private
ground, as restricted-use shellstock, except as described in
subdivisions 1 through 3 of this subsection.

1.The 1individual has been issued green restricted-use
shellstock tags by a Virginia Department of Health, Division

of Shellfish Sanitation—certified shucker packer and has
tagged all oysters with restricted-use shellstock tags;

2. The individual does not possess on board the vessel any oysters
designated for direct marketing or raw consumption; and

3.All oysters are harvested no later than 12:00 noon and are placed

into trucks or other conveyances equipped with VDH-approved

temperature controlled storage, no later than noon that same day.

F.From May 1 through September 30, it shall be unlawful for any
individual to harvest any amount of natural (wild) seed oysters that
include oysters greater than 2-1/2 inches, without first obtaining
a valid Bulk Seed Permit from the Virginia Marine Resources
Commission. Any individual who harvests any natural (wild) seed
oysters that include oysters greater than 2-1/2 inches and is not
in possession of a valid Bulk Seed Permit issued by the Virginia
Marine Resources Commission shall be in violation of this chapter.

G. It shall be unlawful for any individual to handle oysters, as part
of a cage aquaculture operation for husbandry purposes, after the
designated harvesting times described in subsection B of this
section without first obtaining a valid Cage Oyster Aquaculture
Husbandry Permit from the Virginia Marine Resources Commission. Any
individual who handles oysters in cage oyster aquaculture operations
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after the designated harvesting times described in subsection B of
this section and does not possess a valid Cage Oyster Aquaculture
Husbandry Permit issued by the Virginia Marine Resources Commission
shall be in violation of this chapter.

4 VVAC 20-1230-32. Public health and warm water harvest restrictions for clams.

From May 1 through September 30, all land-based deliveries of clams requiring more
than 60 minutes after offloading is complete shall be made aboard trucks or other
conveyances equipped with VDH- approved temperature controlled storage.
Mechanically refrigerated containers for clams shall be in operation during transport.
Any operator of a truck who is delivering clams using a truck not owned by a licensed
shellfish buyer shall possess a truck refrigeration certificate issued by the Virginia
Department of Health, Division of Shellfish Sanitation. Upon receiving any clams,
licensed shellfish buyers shall immediately place any clams received from the
individual under temperature control.
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4 VAC 20-1230-35. [Repealed]
4 VAC 20-1230-40. Penalty.

A. In addition to the penalty prescribed by law, any person violating
any provision of this chapter shall destroy, in the presence of a
marine police officer, all shellfish in his possession, or, at the
direction of the marine police officer, shall place the shellfish
overboard on the nearest oyster sanctuary or closed shellfish area
and shall cease harvesting on that day. All harvesting apparatus may
be subject to seizure, and, pursuant to § 28.2-232 of the Code of
Virginia, all licenses and permits may be subject to revocation
following a hearing before the Marine Resources Commission.

B.As set forth in § 28.2-903 of the Code of Virginia, any person
violating any provision of this chapter shall be guilty of a Class
3 misdemeanor, and a second or subsequent violation of any provision
of this chapter committed by the same person within 12 months of
a prior violation is a Class 1 misdemeanor.
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Appendix B

FDA Vibrio parahaemolyticus (Vp) Risk Calculation

Worksheets Worksheet for monthly average of 24
Atlantic (subtidal harvest)

hour maximum temperatures:

air maximum expected lower confidence
water time cases limit
month  temperature  temperature unrefrigerated | per 100,000 on expected cases VPCP
(F) (F) (hr) (servings) per 100,000 needed?
Jan 42.3 43 10.4 0.0022 0.00017 N
Feb 43.0 46.9 11.4 0.0026 0.00021 N
Mar 47.9 49.4 12.6 0.0054 0.00043 N
Apr 59.4 58.8 13.7 0.063 0.005 N
May 70.5 67.4 4.5 0.32 0.025 N
Jun 79.1 73.4 2.5 1.2 0.095 N
July 83.9 77.1 1.5 2.4 0.19 N
Aug 83.0 75.9 1.5 2 0.16 N
Sep 78.8 73.4 4.5 1.8 0.14 N
Oct 69.5 64.4 11.8 0.46 0.037 N
Nov 56.7 54.3 10.6 0.023 0.0018 N
Dec 48.5 50.2 9.8 0.0061 0.00048 N
Worksheet for temperatures during harvest curfew times:
Atlantic (subtidal harvest)
maximum
air maximum expected lower time (hr)
water time cases confidence for lower
mont  temperatu temperatu unrefrigerat per limit VPCP confidence
h re (F) re (F) ed (hr) 100,000 on expected needed  of 1 per
(servings cases per ? 100,000
) 100,000
Jan 423 43 10.4 0.0022 0.00017 N
Feb 43.0 46.9 11.4 0.0026 0.00021 N
Mar 47.9 49.4 12.6 0.0054 0.00043 N
Apr 59.4 58.8 13.7 0.063 0.005 N
May 68.5 63.3 4.5 0.17 0.014 N
Jun 77.2 68.9 2.5 0.63 0.05 N
July 82.1 72.9 1.5 1.4 0.11 N
Aug 81.5 71.9 1.5 1.2 0.095 N
Sep 77.7 70.9 4.5 1.1 0.087 N
Oct 69.5 64.4 11.8 0.46 0.037 N
Nov 56.7 54.3 10.6 0.023 0.0018 N
Dec 48.5 50.2 9.8 0.0061 0.00048 N
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Appendix C

FDA Vibrio vulnificus (Vv) Risk Calculators

V. Vulnificus Risk Calculator

Monthly average of 24 hour daily maximum

Baseline: | air (oyster) ueci
Baseline air Baseline: maximu maximu | logl
month water temperatur maximum m time temperatur maximum m time 0 risk
temperatur e during time to ¢ during time to Vvig (per
e (F) harvest unrefrigerate cooldow harvest unrefrigerate cooldow at_ 100,00 from
(F) d n (F) d n retail 0 baseline
(hr) (hrs) (hr) (hrs) servings)
Jan 50.0 43 36 10 43 10 10 -1.1 0.00 1.75
Feb 50.0 46.9 36 10 46.9 11 10 -1.1 0.00 1.75
Mar 50.0 49.4 36 10 49.4 13 10 -1.1 0.00 1.75
Apr 59.4 58.8 14 10 58.8 14 10 0.76 | 0.03 1.75
May 70.5 67.4 12 10 67.4 4.5 5 2.4 0.73 1.75
Jun 79.1 73.4 12 10 73.4 2.5 5 3.2 2.02 2.50
July 83.9 77.1 10 10 77.1 1.5 5 34 2.48 3.00
Aug 83.0 75.9 10 10 75.9 1.5 5 33 2.38 3.00
Sep 78.8 73.4 12 10 73.4 4.5 5 3.2 2.21 2.50
Oct 69.5 64.4 12 10 64.4 12 5 2.4 0.76 1.75
Nov 56.7 54.3 14 10 54.3 11 10 0.22 ] 0.01 1.75
Dec 50.0 50.2 36 10 50.2 10 10 -1.1 0.00 1.75
V. Vulnificus Risk Calculator - Curfew
Monthly average of 24 hour daily maximum
Baseline: | air (oyster) M(EEN
Baseline air Baseline: maximum maximum | 10810
month water temperature maximum time temperature maximum time Vg risk
temperature during time to during time to at (per
() harvest unrefrigerated | cooldown harvest unrefrigerated | cooldown | @il [ 700,000 from
(F) (hr) (hrs) (F) (hr) (hrs) servings) baseline
Jan 50.0 43 36 10 43 10 10 -1.1 0.00 1.75
Feb 50.0 46.9 36 10 46.9 11 10 -1.1 0.00 1.75
Mar 50.0 49.4 36 10 49.4 13 10 -1.1 0.00 1.75
Apr 59.4 58.8 14 10 58.8 14 10 0.76 0.03 1.75
May 68.5 63.3 12 10 63.3 4.5 5 2 0.42 1.75
Jun 77.2 68.9 12 10 68.9 2.5 5 2.9 1.56 2.50
July 82.1 72.9 10 10 72.9 1.5 5 3.2 2.18 3.00
Aug 81.5 71.9 10 10 71.9 1.5 5 3.2 2.09 3.00
Sep 77.7 70.9 12 10 70.9 4.5 5 3.1 1.91 2.50
Oct 69.5 64.4 12 10 64.4 12 5 2.4 0.76 1.75
Nov 56.7 54.3 14 10 54.3 11 10 0.22 0.01 1.75
Dec 50.0 50.2 36 10 50.2 10 10 -1.1 0.00 1.75

N=v =7 RER&HMER

77




78



W=V =7 BTV A R

2020
EADE

2EBIEFEAE T v 7T A (NSSP) 1%, T XCTOBRBEAEMNNESE, IBRE T VA ENV=T 4 BAD
VRV ZFEMT 52 & 2R/EDITTND, ZOWmEEZ, MEEEHAESFE (ISSC) LWL T
HEZAEMBNE LT — & iR EZRETHZEEHNE LTEY, 1Xx7 7 L20DHEIC
BT AR ET VA NN =T 4 DADY A7 ZREL, BEHTAHILEEZHE L TWS,

A THAT —4

BRETV AL T U A « =T 4 1 ZADREEFIE

VDH (Virginia Department of Health) TiZ, 82 4 I/ N— =T M OB TULHE S 7= BFEOTH
B L D22 DR E T ) AEBRDOREEZZ T TS, Q015451 20165E1181F. 20174134
. 20181321, 20195 1331F) 20154F D 1 2 AR T AR A b o~— 2 MLEE & H i 23 R
iz, 201650 11ETH, BAA RN—_A MLBIRHER STz, A A b/N—_ R MLBLE 7213
HAFER I, 201 7O HRICOWTH IR ST, AA M AN—_Z MLBLE 72 (X HAFER X, 2018
ENSDNTIND7r—ATH., 20191 ED3 5D — A THRRRINTWERA, X512, N—
=T MOEMTIE, WEIVEMTYEOET U A « v =7 4 D AEBPHERINL TS (2011
1, 20124214, 20134144, 20154144, 20164F14F, 20174F 1 £, 20184F01F. 20194E114)
MOFER DT — Z X, EED Y — A0 EENE—OBRFICLVEESNT-T200, £7213H
AL WA LA RN T U220l b0 ) 7o 248> T T, EhbRBFICRtEnT-
DINEFETE RN T2720, fEgmdH TV,

TUNTVA 27 (EHEFE) ;#E 5 FER. A=Y =T IMOKETINES - BHE S OBRE
7V A OEMAEFFIIMR I TV,

7KiB, VDH %, =Y =TI DR FAKIRIZ 0T 5D NOAA DOV A "B KIET —2 &2 AF Lz, =

DF—H 1L, T_XTOY A FOABO A RKERIBROELE (AMM) & WS S - I REES IR 3r o
HERIEOEE AR T 2 720IcsREanz (£ 1) .

79



F 1. 20154ED5H20194EF TONOAAT A 26 DKIE (B (CC) )

FAV—  AUHEEEILEE ARG SRS
AMM Wl (FRIS~ [ (4rais~ [ (e~
FRUIORY  /pginams Zpgia2ng
1H 42.3(5.7)
2 A 43.0(6.1)
3 H 47.9(8.8)
4 A 59.4(15.2)
5H 70.5(21.3) 68.5(20.2)
6 H 79.1(26.1)  77.2(25.1
)
7 A 83.9(28.8)  82.1(27.8)
8 A 83.0(28.3)  81.5(27.5)
9 H 78.8(26.0) 77.7(25.8)
104 69.5(20.8)
114 56.7(13.7)
124 48.5(9.1)

RiB. VDH !X NOAA National Weather Service 7>H&IRT — X # B LT=, / — 7 +— 7 [EFRZEHE D
A NI AN =T PNEFHEL O FLERIZALE L WA T2, SR A FE L TERREN, A
I KAE (AMM) O H HE & S RUCHERE (1 RF O &2 222127~ 7,

2. ) — 73— 7 EHPERZEHEEDONOAA-NWSH S D201 540 520194 £ TOMEREIR (T(C))

A¥ R RE INHEER IR RRRE] IHERR IRy CHERR IR (1
(AMM) (FRIS~Z-A1 [ (JFRI5~ HFi6FF~/FAij12/F
10l FrT11EE
1A 43(6.1)
2 H 46.9 (8. 2)
3 A 49.4(9.6)
4 H 58.8(14.8)
5 H 67.4(19.6) 63.3(17.3)
6 H 73.4(23) 68.9(20.5)
7H 77.1(25.0) 72.9(22.7)
8 H 75.9(24.3) 71.9(22.1)
9 H 73.4(23) 70.9(21.6)
10 A 64.4(18)
11 H 54.3(12.3)
12 A 50.2(10.1)

HEAYTREE, ML, PollRWb O35 PPTICIEVWSEDEThH o7,

80



I FE DB

BXNIRROEMETHEIE SN, 77—k, F—V V—AFVR MR ETEMI N TS, K
VB AT A OWHET FITHE TORIENF 0T, KIRIFE L D72 < 7auy,

W35 F COBBRER X —MRANZ IR 28 2 720 AL B OINFEIZ IR0 72 HI RS H <
L0, BEII—FO O THLRBDO Y —AAEBFLHNGIET 5 Z LR TEx 5, [THHRALE LTH
fFENTWDIEAFESR A (WWHR) (X, 7 % OUUHEN S E TOREMZ5H 759 H ORFIZHIFE L.
T _RTOUNHER S B E LTI ARE R T A 22 ER L TWA, LT 2HBHT5FE%
FFo2 X OIHEF X, LT OWT N ZITORITIULR Beu,

A, SHIHGSA3IH ETIEFRINIEEE T, 6 H1H22H8H31H FTILFAIIONEE T, 9
HALENH9H30H £ TIEFH1RIEE TITASBIT L, WEREFET D,

B. 5H L9H ISR, 6H IX3IFRT, 7H L8 A IR2FHICHIR S LTV 5,

C. Ix12i%, BEWFIEIC L DB X EIFARA —_X MUEEHTHD Z &
ZoRTREEAOBIRAT & % 7 %0 TT a1 5,

UNHERR IERF 2B & T D O F T O IL, JKOBEA TR (MBS E) O O 72 D O REBIZRFF
AINMETH Y | IR & s O R AHIBRI R 2 B 2 TV 2 & AR T D 72012, IUHEE AGPS
BUREEAZES L TV ZENNETH D, ABDOIEEHEOIES % 713, INTEOBIIEFZ] & 5 %5
i FAL SN THBBICEIN R 2 L#iT 2 7B L - T IREEEOMESF 2 CET D 2 LA
gREND,

AR PoN—_Z MUEREM:, 1R 288 2 2 BEOR: Bigitid4_C, ESHIE2 59300 £ Tk
FEMRAOIZ B SNt B ORI AN D 2>, JKIETFIZ LAz by, &6, X320
W oI _RCOREEHEPGEEE L. SHIENSI0A31BETOR (74bb, vk, FF7v7. £
IIHERX T) . WEKEEIZE 22T B SIFRILANIC, 7 X % 55°F (12.8°C) LATIZHAIL 2T ude 6
720,

IHER & R, IR IS > TRE SRS, SN DFIE, & &R (h—7

Txb) OmGTORGNER S, WESNTZ7 7 LDIFEALITERFE L TRGEESN TN D,
BT, E7VAEZO T 7oA A Fv—_2 MU S 72 85 TRGE S0 Tueny,

81



VA7

N=D =T WOHFOIHEIL, 2004 FEOLERIER 23,523 7 v ¥ =/Lipb 2018-2019 HFr—A
DERILHER641,462 7 v 3 = /L2 ITHIIN L TWAS, AERER L ORRTIR, IFOMBEICL DIBE
E7 Y AEGYE DR A ITR REED BN TV D, Ln L, BAERITHEHEART TBY ., iz sh
ToINHEE B AT 2 Z L RO BILD,

2008 FELLE, 7 T AOIERITEREY 1 8 4300 HE &> TWnW5b, , ZOR, XR=Y=7MT
DHWNHESINT= T T LOEEIZLDHBRE T Y AREYGYEN, MRESNTEY ., 1EHZL DU R
1430,650,714 B2 1 L HEE SN TE Y, HHFERAET D LOTIHZRVY, BT, BINOIEEEO
B A=Y E -V A MG AVAJAN

KR ERIBRD IR FES WG TIX, BTV ADY R 7 N—4ED H bO—ERICIEET D AJREMEN 5
ZEEARBL TS, IHROMETHFRIZIBONTWETR, IXDNMEDT- DD © T U %5 & Ll
THZELRENIC, BiFESNTWD, ZNHDOT—X X, FDADIBRE T VAV RV HAE Y —7 v —
L ((HEBZZR) ZHWTEHMliL7=, ZOHETIE, KR EKIBIZESWTIHERET U A0 Y 27
DI T REME IR S o T2, 510, FDA OE T U A « S)L=7 4 Hh A« J R 7 EHEHIE
ZRIA LT, & H OUHE & 5l OUUHERE (EIRF R HIIBR S AL 7 IUHED Tl 712D\ T L T ) 72 I RS BRIRE ]
FRE L, 2O C L LTIHRMENTEY ., EARICERS TR SN INEE PR A TN
BDIDITEH S i,

B

HEIX, N—V =7 MoK THEMZE U THEs: - IS, A/ E LTSI Ins Z &n
2N, RN=T =T ML, BFXOBRET VAL ET VA « v =7 ¢ ) ADOEHGHE %2 Elii 35 7=
D NSSP B2l L CWb, IBRET VAL T VA« v =7 ¢ 7 ADENN « Yo K% D HR— h9
D XD RBREESMN, hXDOV R ORI AREM 2 R T RREICEMO—HOMICTFEE L, BN
KBEOFEIZZN DD Y R 7 ZH/NRICHZ 272912, WWHR  (Warm Water Harvest Regulations) @
INVHEE B OBRBEMN I L2 T R— ML TW5D, 7 T7LDHEBICELDET U ORI OWVTIL, A
T—HE LT, BEORELITR-STELT, BIMO WWHR 3 HITR 0T 70,

WWHR & R A b N—_2 NMLEEESI O & Ehiic LD, SHNDIH £ TOUNEN L E TORE
MRS TS, ZHHOHANK, BRETZT VA EET VA - SV=T 4 W AD Y AT Zk
T HEMNFAET WM, FEER SN IERIRZHE L TW5, B CTAFRRERT —#
T, BMNMOEFERIINLERWNW EDRINTND,

VN - FLROZR IR
2T 2 VT2 0 3000H D A F IS L
P20184E7H 7 520194E6 H £ T

82



kA

BKINEERRA]  (http://mre.virginia.gov/regulations/FR1230.shtm) 4VAC20-1230-10 et.seq.
20185E4 H 1H 4T

S ——T

ARETIE, ARFEDTZDIZ, N—=T =T INOAKI) S EE S vz HEOIHERIIR 2 fesr 5, KR
X, AN =T PNESRE28.2-201558 L UNHE28.2-8015:1C & N A MESRIZEAS W T S D, REIT,
201448 7 26 H IZE-R S 41, 2014510 H 1 H I % %) L 7= [HH54FEVAC 20-1230-10 et seq. 2 fE1E L, FFEAR
T2, KEOFRELHIL2018F4H1H TH D,

4 VAC 20-1230-10. B #Y

AEOBANL, FE¥E B XUTE O o R TUIE S 7-FE 0 28 O H 2 R < B O IURERF ] K& OV
WNFEEZEDLHZEITH D,

4 VAC 20-1230-20.7E 3%

ZOETHEMT 256, R LH HNICHIBEDOERNRWIRY | IROFEROEKRZFFOS D &
%)o

“7 7 "L, FliD Mercenaria mercenaria & Noetia & Anadera)g @ E¥E A B L £9°,

LTI, IR ORI HEE Tolak, 3 KX UUKET I B AGER E 72132 O O £ I
ETOWMEDIZDIT, O LHMOHEEFBE ChREFSND FHABTR, ., & F—F 723
ZOMOR T BERT D,

ok Lk, IER) SRS E T EIdKESE DEIFA 2 T TE AR X oo iR HEE
Wk T 70l ENLDIR—F T v 7, ZOMOER, FL—F—7REDH LD LIERROHE
EEWT D,

CERRIRGE &1 B E R A A MINZEZEFIIKGT Sh, ResnsHbw 5 H
B HKRZ BE®RT 5,

“AVHE” L. FRE SNTEIER S BECHBREZ Y FRE . 20 HESCHBRERERICANTZY |

TEMREICH YD T 2174520 ),

“ULFERFH” 20X, B OUFE D & INFE DR FEE BN MBI 72 5 F CTORFM 2 B3 5, IWHERFE] & 13,

BN FE S 7= BEEDKE LR IRo T2 BIAE V0 . IS - BEN A=Y =T INEAE R
(Department of Health, Division of Shellfish Sanitation) DR %5 T 72 iR EEH S - R E S PTICE )

NS ol z2 B35,

“fgr ik, REEKREE LHOIANR > TWIHE—DESEIZa—T 4 7E2EKRLET,

BRI &1, N—V=TINREEE . BERAERIC K o TR SN ARICANTIRE T 25 2 &
ZEWRL. FAROEEE THAIL TR T2 &N TED2HDTH D,

83



I 7345°F(7.22°C) LA FIZ 72 % L 91279 %,

“773%” L%, Crassostrea virginicafi > B4 EWHd 5,
“ff FHHIRRAT & B3 L3, ERRICBGELZY  ARFICESERE L7Z0D Lidh b
W, KRR SN BEAEMO DI SN BEE L ITEZREEW®T 5,

“BERHIRST & B S 77 L, A=V =T HEEERERSNFET T o0 702 LT, 1HIC1
DOWHEHD DS I BB E I ABO Y v vy =3y 1 — L L TOBEDOMRETEAE 2 Ff -
TN T7A B ARSI T —DHPMEMT L LR TELbDEERT D, ZDOXIRZTD
I, B NEIE AN REEEITBE T DN, SOICMLT5Z 2 L LTSI EamRL
TN D,

“FiEH” L1, Mercenaria mercenaria @ HIADFETH Y | FHDOFE I 30mm KT, AP HEET S
TEDICINELTrD 6 » AULERBELIZBDE WS,

FEHF LI, NI o TRERDIR, &, £IEEN OGRS, ABIRHEE T 57201
MH30H L BB L= A2 EWT 5,

WO LIE, BB ES T = F— 2D | F TR N—aflio THEABNDLTL 2 L
2D,

CHRRY ETE U= AR by s e, TR OBREEY) O B O S E BR T D,

“Wx =Ny = LR N U =T R BT R ST LIS RAEREIE O T T e v
Y7 LTy 7T NEBRLET,

VDHAGER DR E P I LR L 1. N— =7 N arA R BEGE AN AR L-FNEICHE- T,
45°F(7.22°C) LA T ZHEFFC & DH NS E 2 2 To Bee £ I0EWEEE . £ 7213 ks o5
BIOKDOETHHZZE > TWH LD EEKRT 5,

4 VAC 20-1230-30, HEDAREAE LIRAK DINHEHIR,

A.2014F12A1H LV, ZESOBE -3 EEFN, ARINEZ IR T a— 22 R L<ET
LTWRWRY . BEsErEE, BEZEE. F3 X EHEMHEERITT 52 L IE8ETH S,

2015FF1H1H LV, BIEINHELZ 2R ET—AZET L TCWRWENEEAZINE LY, WL
R0 T 5 LIXEETHD, BENHEZS N L—= VAT, BT H D IROSEBFEE THL)
Thod,

B. ZDOEDMFEL., FEE TS F I3 L2,

C. B¥ADINHEF A, R, T OMOEY ZfIC Y5 Z L 1HEETH 5,

D.5SH1H7>59H30H F TOM. AHF 7=I13FA H 5 O BEOUFE D 72 D 12 S 30 5 i,

BN OISR -> T D, FHEORESET L2 280 Az 2 i3 ban, it
DF_XTOEBIL, BAEASSNRTNT RS20, X, RO LBY &5,

84



FEZ TR Z DT T D OFESCTE N % Z iids 3 2 A XL B 220,
E.SH1H22H9H30H £ TOM., FEXEOMIZT X TOHEAEETHZ L,

F.6H1H 7 H8H31H £ TOM, (MAH HDOHOIRFMFTE TITIEIEGOMEN G T, R |
BRI LIz SRILE D & LI 35 Z L3k shTns,

4VAC20-1230-31, 7 X DNREAE L IRAKDINHERIRR,

A.5H1H2>59H30H £ TOM., X DT TOMEEEIL, VOHA KR LI-BEFHEIN-RE L
iz 7= b7 v 7 FI23 Ok FE TITh R T U2 5720, I OB G S22
TR, WS EIOER R TR R S, FRA SN BEO S, Y —0F1A LTV R b
T EFEHLT, AFERMELTHD b T v 7 OBIRFIL, N—T =T IREE . B O
FIC L > TRITENTZ N T v 7 OBBGEAEZ > COWAXLENRDH H, T_XTODFE2ZITED &,
FTAB U AERE LIZHEO AN, Y—ik, T IKBREEHEOL L, AALLZITHR 723 XTOh
X EWBAE LT e 570,

B.5H1H2>H9H30H £ T, ()\KRKED()12>55F TOMME., £E[H)AED(cEd)Y 77 >3
NCFREE ST D H B O IFELE (E R D% 1T, ANEHE 72 135G D22 X i S 7 % & I ES
52 EHEETHD, TRTOIXIE, LLTOHEEINTHABOINHELE IR £ Tlz, #< &
VDH 23R LT-IREEHINT-AEAM AT T v 7 13O EEE OREEHE I N-A
AN SN T LR B 720,

1.5H1H 7 55H31H £ TOF A1 E T2

2.6 H1A56/30H £ TOM. FHi108E TIZ

3.7H1H 22 57H31H £ TOR, FEi10 £ Tl

4.8 1H7>H8H31H F TOHRII0H E T,

5.9H1H»59A30H £ T, IEHF12FFE T,

C. (i) AEIDOG)BBE X IX()HBLHEN D FEIHE CICHRHEIN TV EEEZHRE . MANANEHE -
IR DZEE NS X2 IHET S Z L IEETH D,

LN, Zo®7 a0 7vs v aBIllESN TS L IIC, FBESNZEH DI
HERE LIRS R 2 INHET D 72001, N—Y =T N EEREE SN D OF 2 HEE L.,
FFrrEnTnsg,

2. "=V = TINHEEIRZE B SAGRO A ERTINL > 2 7 LBBRERE 1T, IHE L 720 & O £ 72138
NZHEH SN THRITNERST, ZOMETIIMEAN RIS E T2 BN TG, Ei
M N3 1B F 7 I3 FEREIC R 5 & TRkmERUICENE L 722 T IR 67, U L 72 X3 T O £ 7213
WAL F T REED DA S, VOHAGE DR B S IV PBCEE 2 i A 72 b T v 7 £ 713
Ik FERICANZRITIEZR B0,

LRI EIIEADN Ry 7 S 30BEEZBEN TS, I DSVDHEKGROIRE & S - st i 4
iz 72 N T v 7 M OERETFERICEND £ TOEHERIL, A ZLICROBER 28 2 Tl
SYAJAN

a.5H & 9H O EILsmERE,

b. 6 A A1 3KER]

c. 7H. 8H DfIF2/R:H,

85



D. (i) AEiD(b)HEE/ZIL(c)AFE /21X (H)EHDINH3FE TICEHEH I N TWAEEZRE, HANAEH
FIIRAEHDZEEZ NS X2 INHET D Z L IEETH D,

LAENIZ, I OUFER, I IS H D IR A RN OB E 72 1XT7 A > 7 DIeH D3 —
VTS, T gy v ath =T — g U OMAIEGEREELZ HFE L, BTSN TH
Do

2. ANIE, BEBREEEDY 2V T 4 an—_ARZ—T (v FFalGEE & Hig
FBITSNTWET,

3. WXL, INHEDBREN S, DX FAL SN E TOIHERIM 28 LT, iy £ TVDHMR

LR EEHE SN RERIWVILLNLD,

E.SH1IHND9H30H £ TORM, RRKOFIEN S FEIHEICEH SN TV HLEEEZRE ., AFHEIX
RAHOT 72506 HARFIRES N BEOREEE LThOXZINET H Z LITEETH D,
1. ZOE AT, N—=V=TMNEREE, BEEHARREDO Y Y v h— Xy h =tk - T, fkh
OFEFAHIRAT & Bk ¥ 72 RBITS N, T TOH R AHIRMN & B 72415 b

2N, ERASUTAER I E S0 F 2 PSR LTIV 7220,

3. T R_RTOIFIL, 12:00EFF TIZUHE S L, B EHZFDOHDOIEAE TIZ, VDHOAGE L7z
FERIE SN2 A ML=V %272 b Ty 7 oMot FERICIU S 5,

F.5SH1H2 5H9H30H £ T, BN A—Y =7 MIBEEIREB RSN O HN RSV T v — REFRREE

@%Lﬁwii 2124 > FULDO I X2 ELKIRO (BED) FEHTXFOLEEOREEIHET S E A
VIBETHD, 2120 o FULEO I X G R (BE) AT ZUHE L, N~9%7M@#§

ﬁ%é DFRAT LT A2 v 7 o — REFAGEZ AR L TV VWA, AREIGERTHZ &IC

Do

GN—V%TMﬁ¢%ﬁ§E£#6ﬁ%ﬁﬁ—9-i%x&—-777ﬁw%k~-AfﬂyPU
— e X=Xy FNEEEETIZ, 2B a0 TS Y a UBIZEEH SN TV AIEES LY
%ﬁﬁ% I, BHH O — /-777ﬁW%¥~®*%kLfﬁ%%ﬁﬁlkﬁéﬁﬁkéo:
D7 a0V T va UBICREEH STV OIRE SNINER 2B Thb, N—U =T
IHEEIREBESNRIT LI r— « A AF— « T I T ANTF X — « WA R —FFn]
EEEFES TR, I —2 A RABZ— e T I T HINTF v — F_X—2 5 U ThHXR 2 EAIT

ZOEIGERK L TWAZ 2T S,

4 VAC20-1230-32, 7 5 LDAREE L IRK OISR

5H 1 H M”25 9 A 30 HETOM, fwWkEALETH 60 Ll EOW 2295 7 7 AO R EELEIX
WHﬁﬂ:Ltmfﬁ@éntﬁﬁ%ﬁitF?y&itﬁ@@%%i&?ﬁbﬂ&Thfﬁ%ﬁ
W, 7T AR OBBMEIICHIER S AT, E, FICBE L TWAabo 35, RSB
%A%#%ﬁbfw&wh7/7%ﬁﬁbf&7A%m%ﬁé%?y&@@%i T, A=V =T MR
fE BERARDNEIT LI b7 v 7 WBGEHEZ IR L W72 o2, 77 &% TR-oTz
5., A B 2R BEAL Y—Id, HANDZTE 127 7 A2 ELICREEHE TICEN T
72 570,

86



4 VAC 20-1230-35.[FB L ShE Li7]

4 VAC 20-1230-40, ) /VT 4

A FEHETEDONZTHNCNZ T, REOHEITER L1, FEZEREDOIEVDL L, TR
THTRTCOEBEAIET 20, WHEZEEEORRILD, bW X OR#EX EZITAH I
7o HERIR I B A MIMCES . ZOHO ) HIZIEEZ F Ik L2R2T R B0, T CTOLFELE
EILE LS ZOG L7720 N—U =T ML 0§28.2-23212 > T, TXTDOTA B R EFFHA]
T, WEBREESOFRMOBICERVIEEND Z b 5,

B. N— =T JNEH08§28.2-903 T HE S I TWNA L IIT, ZOEDWTIUNDRIBIZEN LTS

NZ, 77 A3BNIFEOFEEZEA I LD L L, LLRTOEX 5124 A LUNIZFE— A X > TiThbi
2. ZOEOWTNNOSREOR B LUBEOEK X, 7 7 AR TH 5,

87



f16% B

FDA BREZTV A (Vp) VRAIHET—Z T —F
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A AR BURRE IRBREAR: [BEshey  TROBERR TR (05 AK 1
(°F) (KEOR i —2  (WEABEIOT i gm AL, &N
3) BE) | 0FNE AEFRT {EHHEDR)
(°F) 9)
1H 423 43 10.4 0.0022 0.00017 N
2R 430 46.9 11.4 0.0026 0.00021 N
3H 479 49.4 12.6 0.0054 0.00043 N
48 594 58.8 13.7 0.063 0.005 N
5H 705 67.4 4.5 0.32 0.025 N
6 79.1 73.4 2.5 1.2 0.095 N
7H 839 77.1 1.5 2.4 0.19 N
8A 83.0 75.9 1.5 2 0.16 N
9R 788 73.4 4.5 1.8 0.14 N
10A  69.5 64.4 11.8 0.46 0.037 N
11 56.7 54.3 10.6 0.023 0.0018 N
12R 48.5 50.2 9.8 0.0061 0.00048 N
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1A 42.3(5.7) 43(6.1) 10.4 0.0022 0.00017 N
2 H 43.0(6.1) 46.9(8.2) 11.4 0.0026 0.00021 N
3 A 47.9(8.8) 49.4(9.6) 12.6 0.0054 0.00043 N
4 H 59.4(15.2)  58.8(14.8) 13.7 0.063 0.005 N
5H 68.5(20.2) 63.3 4.5 0.17 0.014 N
6 A 77.2(25.1)  68.9(20.5) 2.5 0.63 0.05 N
7H 82.1(27.8)  72.9(22.7) 1.5 1.4 0.11 N
8 H 81.5(27.5)  71.9(22.1) 1.5 1.2 0.095 N
9 A 77.7(25.3)  70.9(21.6) 4.5 1.1 0.087 N
10H 69.5(20.8)  64.4(18.0) 11.8 0.46 0.037 N
11H 56.7(13.7)  54.3(12.3) 10.6 0.023 0.0018 N
12H 48.5(9.1)  50.2(10.1) 9.8 0.0061 0.00048 N
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9H | 78.8(26.0) [73.4(23.00| 12 10 73.4 45 )5 3.2 221 | 2.50
107 | 69.5(20.8) |64.4(18.0)| 12 10 64.4 2 ) 2.4 0.76 | 1.75
115 | 56.7(13.7) |54.3(17.9)| 14 10 54.3 11 10 0.22 | 0.01 1.75
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2/ | 50.0(10.0) W6.9(8.2) 36 10 469 |11 10 |-1.1 | 0.00 | 175
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VIBRIO PARAHAEMOLYTICUS CONTROL PLAN — NORTH
CAROLINA

Average 5-year water temperatures for many North Carolina growing areas exceed 81°F from June through
September (Table 1) and portions of late May and early October can exceed as well.

North Carolina’s Vp Control plan is implemented during the months of May, June, July, August and early
October.

The Vp Control Plan places the following restrictions on all oysters harvested during May 1 — October
14:

- All oysters must be shaded over the area where the harvested oysters are stored on the
harvest vessel, any floating container where the oysters are not submerged,
transportation conveyance such as vessel or vehicle, or by directly covering the
oysters with a light colored, non-toxic material such as a tarp or fabric.

- All oysters must be placed under mechanical refrigeration by a certified shellfish
dealer within five hours of start of harvest.

- Shellfish dealers must chill the oysters to an internal (shell) temperature of 50°F or
less within 10 hours and prior to shipment.

Additionally, the risk evaluation found that certain pre-harvest culture practices such as the
desiccation of oysters and cages (such as flipping OysterGro gear, etc.), as well as removing
oysters from the shellfish lease for tumbling, culling, etc. could elevate Vibrio levels. The
following restrictions apply to oysters greater than 25mm in length between May 1 — October
14:

- Oysters that are exposed greater than 5 hours must be re-submerged for a minimum of
14 days total prior to harvest in order that elevated Vibrio levels can return to
background levels.

- All oysters requiring re-submergence are required to be tagged accordingly on the
lease and recorded in a re-submergence logbook or other division approved record

keeping system.

The oyster season in North Carolina is set by Proclamation from the Division of Marine Fisheries Director:
Requirements for Harvester Time to Temperature Control.

Under Proclamation SS-2 the Shellfish Sanitation Section specifies time to temperature controls for oysters
harvested off leases between May 1 and October 14. Shellstock oysters must be placed under mechanical

refrigeration by a licensed shellfish dealer within five hours of start of harvest.

Initial Chilling Requirements of the Dealer.
Dealer HACCP plans require that any oysters received during the Vp control plan months be chilled to an
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internal or shell temperature of 50° or less within 10 hours after being placed under refrigeration.

Records.
Proclamation SS-2-2020 specifies time to temperature and receiving records. A suggested form is provided
to all dealers to meet the record requirements of both Vibrio control plan oysters under SS-2-2020 and

non-matrix shellfish under SS-1-2020.

Verification.
Verification is accomplished by the Division of Marine Fisheries by Marine Patrol and Shellfish Sanitation
inspectors. HACCP records (time to temperature and chilling requirements) are verified by Shellfish
Sanitation during plant inspections and may include:

1. Review of receiving records/trip tickets.
Review of oyster sales records.
Spot checks on product temperature and time since delivery to the dealer.

Cooler audits using temperature data loggers.

A

Patrol of lease areas.

Requirements for Tagging;

Harvest Tags- It is unlawful in North Carolina to possess shellfish in a commercial fishing operation
without a harvest tag recording the time of the start of harvest, shellfish lease or franchise number if
applicable.

It is also unlawful to possess or sell oysters, clams, or mussels in a commercial fishing operation without a
harvest tag affixed to each container of oysters, clams or mussels.

Tags shall be affixed by the harvester or dealer and shall meet the following criteria:

- Tags shall be identified as harvest tags. They shall be durable for at least 90 days, water resistant, and a
minimum of two and five-eighths inches by five and one-fourth inches in size.

- Tags shall be securely fastened to the outside of each container in which shellstock is transported. A
harvester or dealer tag shall be securely fastened to the outside of each container at a dealer location except,
bulk shipments of shellfish in one container and from the same source may have one tag with all required
information attached. Harvesters who are also certified shellfish dealers may use only their dealer tag if it
contains the required information. - The required information shall be included on all lots of shellfish
subdivided or combined into market grades or market quantities by a harvester or a certified shellfish
dealer.

(3) Tags shall be attached to all shellfish stored at a dealer location.

(4) Tags shall contain legible information arranged in the specific order as follows:

(a) The harvester's name, address and shellfish license or standard or retired standard commercial fishing
license with shellfish endorsement number.

(b) The date of harvest.

92



(c) The most precise description of the harvest location as is practicable (e.g., Long Bay, Rose
Bay) that can be easily located by maps and charts.

(d) Type and quantity of shellfish.

(e) The following statement in bold, capitalized type: "THIS TAG IS REQUIRED TO BE
ATTACHED UNTIL CONTAINER IS EMPTY AND THEREAFTER KEPT ON FILE

FOR 90 DAYS".

Off-site Tags- It is unlawful to possess oysters greater than 25mm in length, or clams greater than 12mm in
length off-site of a shellfish lease or franchise for the purposes of transport, sorting, grading or cleaning
without an off-site tag recording the following information:

1. Shellfish lease or franchise number;

2. Date;

3. Shellfish Growing Area;

4. The time the first shellfish was removed from the water, or in the case of intertidal gear, the

time of first exposure by the receding tide; and

5. Number of containers (if bulk off-site tag)

The use of a single bulk off-site tag identifying multiple containers of shellfish to be transported,

sorted, graded or cleaned is acceptable if it identifies the number of containers. Tags shall be

durable, water resistant, and a minimum of two and five-eighths inches by five and one-fourth

inches in size. If any shellfish are to be harvested after sorting, grading or cleaning activities, a harvest tag
is then required to be attached to each container in accordance with Section II (B) above, with the original

time of harvest recorded.
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Requirement for Transport and Storage:

Harvesters must deliver shellfish harvested from Coastal Fishing Waters to the licensed dealers with 12
hours of the time of the start of harvest. Conversely, it is prohibited for a dealer to receive shellfish in
contravention of this requirement.

A licensed shellfish dealer to must record the following information at the time of receipt of shellfish from
Coastal Fishing Waters:

1) Harvester;

i) Harvest area;

ii1) Time of the start of harvest;

iv) Quantity and type of shellfish received;

v) Time shellfish were received; and

vi) Time shellfish were refrigerated.

A shellfish dealer to must place shellfish under mechanical refrigeration within two hours of receipt from a
harvester.

Requirements for re-submergence:

Shellfish which are the size of seed (clam- 12mm; oyster 25mm) if moved from one growing area to
another shall be re-submerged for a minimum of 21 days prior to being harvested unless the shellfish
lease/franchise holder is a certified shellfish dealer and has a permit for wet storage.

Record of all re-submergence activities must be kept in a logbook, or other Division approved

record keeping system, and make available for presentation to Officers or other Division staff at the

point of landing. Minimum re- submergence record entries shall include:

1) Date shellfish are re-submerged;

i1) Shellfish lease or franchise number;

ii1) Quantity, type and number of containers;

iv) Location of re-submerged shellfish on shellfish lease; and

v) Date re-submergence tags are removed.

Requirements for Shading of Clams

It is unlawful to fail to protect clams from sun exposure from June 1 through September 30 during
harvesting, storage and transport to a licensed dealer by:

i) Providing shading over the area where the harvested clams are stored on the harvest vessel, any floating
container where the clams are not submerged, transportation conveyance such as vessel or

vehicle, or;

it) Directly covering the clams with a light colored, non-toxic material such as a tarp or fabric during the
operations in (a).

ii1)  This restriction will apply at all times during the designated time period.

Requirements for Dealer Training
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1) Shellfish dealers shall ensure that all employees that manufacture, process, pack or hold food are
qualified and obtain training in the principles of food hygiene and food safety, including the importance of
employee health and personal hygiene, in accordance with 21 CFR 117.4.

i) Shellfish dealers shall be allowed (30) days following initial hiring of a new employee to provide the
required education.

iii. Proof of training for all employees shall be required prior to initial certification or recertification.

iv. The dealer shall maintain the record of the complete
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